;e3e|RI6Tnz 0 2 4 MAY 2002 DESCRI PTI ON Mthod for processing

+ informati on BACKGROUND OF THE | NVENTI ON Techni cal Field: The pzaiauzgrzggz
invention generally relates to a method for processing infornmafi d
particularly to a nethod for processing-siructured information to be stored
to a database and to a method for transferring such information to a
dat abase. Description of the Related Art Very often a certain anount of

i nformat | mwmm fng froma party A has to be read and processed by a
differeng ch information can exist in a big variety of forms, it
can contain rs, words, sentences and the like in different variations

such as free text, tables, ang gogof.rlf pogley ity Nmes such infornation
comes up in large quantities and needs to be processed and understood by
the receiving party quickly and reliably. Such information is often fed
i nto dat abases on the receiving side of the data transfer. Someone who
recei ves such information froma plurality of different sites and who has
P , ‘ esbhiRe Hyarmgtiign st has to read

ubsequently has to parse the
stored "packages" or -nore generally - amounts of information. Then he is
abl e to understand the information. Wthout such step of parsing the

i nf or mat i oPPEABRPRP R T AFYFHEPY on has no real val ue except 2 4 NAY 2002
- 2 that of being stored on a data carrier. Those information packages are
known as Bt{BS.{aBrnary Large Object). Such BLOBS have to be parsed and
thus their structure has to be determ ned found out before they can be read
and the information contained in the BLOBS can be understood_by anyone. A
probl em cofB8 BpeHRRh 11VeL it 8895r¢ L8 Felatefet e dhtitODbiLdrany” BLOBS
gnd Lo evabgabﬁsébﬁc{jﬂiﬁcﬁtxﬁﬂﬂ'drﬁra_n\&a)baaﬁi:l:tlliaﬁl?loﬂﬁ@ a/\/:rﬁétﬁcftﬁlf(%ﬁntents of
at abases. Such eyal uati ons conprise querie ich selectively access
certain coﬁf8ﬁ?§sb?gd§H§F§b §%F§ﬁ§%Fﬁg%%8§uf?2Q%fSB%E% 1§%§W4%5? &fF the
qgueri ed i nkatmabi enméthed detmaitdrechsffermiagdssont ulf dymatnion ndi \a dual
criterion.dggggageplurality of BLOBS is stored in a database, with prior
art techni ques an individual parsing process has to be done for each BLOB
and it is not possible to direct a query immediately to a plurality of
BLOBS wi t het-papsiBg Lhembefora.cSarany eval uation concerning a |arge
amount of stored information is a |lot of work and costs a lot of tine

al though the information is stored in a electronically readable form In
vi ew of Th@/e&@o%ﬁtehtas?@ﬂtgirbearﬁﬁﬁﬂfd Gb][ft ihmaﬁ:matmeﬁdo@xdgﬁxmai@ :accgﬁtdﬁgd to
process |arge ampunts of structured information to he_stored in a database
of a conpuﬁ@ﬁt§y§tQﬁ?nﬁ?eb%oﬁ?%#tﬁﬁ1ﬁ”ﬁﬁﬁSﬁﬁpegHchBF§§e§ﬁﬁﬂmﬁﬂr%ﬁI%HE

| NVENTI ON Igtucts itlfetebhot enonen ody ect iof &t e gprvesertyi avendron, tot pravi de an
i nproved net had .to _process structured Infaormati to.be stored.in
day abase of A Campirretyer ant it Teba R b e Tar%, TR Br st

i nventi on twyprediode anchnpeofede neettod farleasransflespi ng-i Bhonedeion from

an eXternaLtfﬂééagdﬁh°lﬂf@§ﬁ§?§§§'comes up in large quantities and needs

to be processed and understood by the receiving party quickly

and reliably. Such information is often fed into databases on
the receiving side of the data transfer. Someone who receives
such information from a plurality of different sites and who
has stored such information into a large database system,
first has to read first the i1nformation from the database and
subsequently has to parse the stored “packages” or -more
generally - amounts of information. Then he 1s able to
understand the information. Without such step of parsing the

information the stored information has no real value except

A
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2 4 MAY 2002 - 3 It is yef anot her object of the inventionat)o RV indaAa.
conputer system on which a database nmanagenent systemis insZalt MA‘M%@R i's

configured to run a conputer programinplenmenting the processing nethod
according to the invention. The nain ide# for achieving these objects is to
deduce directly database schema information froma given granmar
characterizing the structure of the file contents to be transferred and to
create a ddfdb&debséRenttarrecenya ot tafcante efr-afheee Safarsehénm _

i n}‘ or rmel1 %ﬁk%giélgdﬁQ@dk%WheaEaBﬁd)@S] W%iﬁuatrﬂe 1hele objebe)qr auprrsLdBHPI NY
rul es, ich t ow to ontents adhering to a. given grammar are
deduced agﬁ?ﬁb%§hﬁﬁ PFﬁﬁegggPaeggBﬁeﬁ%F%?ﬁ%ﬁﬁé%qWﬁ? Pgsdgﬂugéd. BRI EF

DESCRI PTI Q¥ t@rmitHe dDRAVHNGSuThee fiove| tHeataare b ebealeiaev @atdcltaeact eri sti ¢ of

t he invent.i are.set forth_i he clains. The _inventjon itself
however, é%ﬁﬁﬁﬁP égnaCSPEFéP?ediﬁnaggo usefx¥hFFh§Pd§%f 8?? éﬁd advant ages
t hereof , winyoneest be understood by reference to the follow ng detail ed
description of illustrative enbodi nents when read in conjunction with the
acconpanyi ng draw ngs, wherein: Figure 1 depicts a schematic flow chart of
the procedsinipigrhodret vhewppBseht 1§ MRIIWTY Fogwead2 the gopbapFehensi ve
schemati ¢ skelLh, $OMsNGnbashceaapasts Ole i rStsighedi et 29f 1thes
processi ng nethod of the present invention, Figure 3 is a conprehensive
schemat i c €Wt ¢ dhdkien§op&SNE Sashedes2Fses s RIOGitHeORE 6PMPRéeSE

pr ocessi ngyueetihod wofi diheepkesentliynyests Ocertain Z2chti¥s20@25- 4 Figure 4
is a schematic bl ock diagram of the _nethod of transferring informtion
accor di ng ?f%ﬁﬁ?%w%%%ﬁ%giﬁ@éH&FSn?fFVBh$% %“?gj‘qﬁbﬁﬁiéﬁgngwﬁ§l henati c
sket ch shom fwgrridte drmfior maidetan iflednsbern acd osaitregl thy reetyhdcddofitthelpr esent

i nvention. TAI LED |_PTI - TH 35§§§$@§p VB ' nera
reference ?é%%?ﬁ%%qﬂaaggéﬁﬁe langggfyhggpepla referegggwﬁg% ?%%Engel a
certain amu wficst raudt resdriiabesmani dhd 1004w} IPatsw ise povsiegisnédsasobei ng
obj ect to gheyprocessingmpihed b the; presentod Muent ion.qiTheshepsetg be
descri bed handl I ng said amount of information are parts of this nethod and

. are advant Hyetisa ¥ berformed vgattlty af PheBSentlify SR dédp e syst em and

partly gt xgﬁof@.ceia/im Séaiﬁq\fa?mw ebngyﬁﬁiexﬁ@bétlr%ﬁge Wt?bfﬁé&b;@é@& ?re
equi pped w rogranms, and tools in order to be able to performsaid. steps.
The i nf or mt FOMPEBPT st dhti@iméd Wﬁrgnaﬁﬁeﬁ??B%i%évﬂiéﬁhﬁﬂﬁﬁ?aﬁé H6Pe)
file. G anm¢ siafermbetiemmined toateep 1018 eltottdrel ¢alf oy netddab landnin.l 00 by
usi ng for exanpl e nam ng conventions like certain file extensions or by
side information. A database schenma - here for a relational database
correspondingvievwtde gramiers. stdetoced Peoarpiecnt anrelr 2 as=dds edepitet ed

in step 120, Nexherihdy ad YWANGI s SheR gt30noTRPRI 59 LUl &St A&, gener ated whi ch

determ ne how to map the structured contents of the information described
by the grahfhpsneblan pturks 350 tlablkeS2EBRPEE sl dfCAM it aly@seschema.

more comfortably and more quickly.
SUMMARY OF THE INVENTION

It 1s therefore one object of the present invention £o provide
an 1mproved method to process structured information to be

stored in a database of a computer system.

It is another object of the present invention to provide an
improved method for transferring information from an external

site into a database.



2 ~.~ AY 2002 - 5 Fi naIIy,' step 190, the database can be f} Ilﬁngzh ny
“informati on correspondi ng to the database schema and to the zla

established before. As a result, with this 'granmar based nappi ng' the
information is stored in a structured forinin the tables of the relationa
dat abase system As an advantage of the nmethod descri bed above according to
the present invention detailed queries can be prepared by an user of the
dat abase whi ch query the contents of the database and which bring up al

i nformati ot desiyead and tSent @@jfa@tnbBnﬂh@aﬁwérﬁtllwmdeSb@BdleC@U_se tabl es of
any dat abase ar eégener ally sefma g%{gtl es. Thus g{)ar sing the_ i nformation
a

needs not TEUBES FAReSr OPhd rlg da 2RaTo MR e alliiasc’é( L8 % was in the

prior art irectwlilgite whiidhh iselcengngaraawd 0r1Fn o) C2>,mpiuﬁtea bn:batalsi nmpl e
enbodi ment, of etnbel pro SII} Crer%t had th accac!ol eddn t?‘ ran % based
mappi ng' i AL BEE Wt BSCTsre” rarrmar base HashiThg “CRe  CORPY b2

schema 10 of a database 12 is deduced and generated fromthe grammar 14

which descpibes, Le RIJ Ughlined; LI ALTRRL00 di] & GONENLS LA, PRI ng rul es

18, which say to map content a er| ng e grammar to the database
descri bed ®yrediel ¥ ethicdh ssc fEmgmar é%@é@@*émm yE IR fe &d Visy: BRemgeamMmMar, t 0o.

The fol | o O @By i iRy amel %t'r%c'ﬂﬁ&@l ¥ Ofge POSId Ridritlentsl ikbyp@f numerous
applications of this techniq It is a sinple grammar_for descri bing

nest abl e r"e’f:’%)‘?%if%rtrr%tﬂﬂde§oe Céeaitdr aa98palist TOIRRR Sl neatdyaget of
RECORD==>| ENTJ Fd k- . SSH%@CEchMﬁMBERTor@BLOINE“BERﬁﬁRJeBENHlEbEBaFE(BEg

TYPE==>' STR| NT DENTI Fl ER==> ~Y
2002 This ‘?é&g?rp?%? W%r%rﬂ?a%&ﬁ?“@ﬁét HopREYY d“@teasr't ?%%%Q#loﬁwoﬁ%l
nane of theasstcuctantes fallcaviedy by thegikeyworahSTRUET dealndelly azetbeor nore
MEMBERs a nds. W th the rd C osed of an

| DENTI FI EF\’Q‘?l I%Wa% S tm %5])9,\% lflgﬁ%l?ﬁﬁggql\%?gtﬁurﬁ |ds)m; concatenatl on of

one or nore Ietters and a TYPE is either one of the keywords ' STRING or

"INTEGER gf1kts bsdpf prfnest e egafncd possible rel ational schenma
deduced fromthis grammar could be: Table 'RECORD TABLE' w th col ums:

"record key' of type integer which is the primary key of this table,

‘record nagge l%véypeea/awwbellw@eeheiaae@pﬂelc off toRe inRkagebn Tabl e
" MEMBER TABLE' with colums: 'nenb key' of ty@h i nteger, which ie the
&

primary ke§r®fSehi So¥abl e t%rﬁi@renﬁéﬁleCléf-mFy aﬁ’rt‘f?a%tlorbértéﬁtlfr ecord
key' of typewkhtegess wSinpe atmefedfreaymede nd egese, ' OOMHEX cbypetsof type

i nt eger whi CE is a foreign ke I TA he carrespondi ng
mappi ng r ufB égﬁ?ﬂéﬁ%es {kerég fyi %es@Ebe undergiood %erence
to the following detailed description of 1llustrat1ve
embodiments when read in conjunction with the accompanying

drawings, wherein:

Figure 1 depicts a schematic flow chart of the processing

method of the present invention,

Figure 2 is a comprehensive schematic sketch showing basic
aspects of a first embodiment of the processing method of the

present invention,

Figure 3 is a comprehensive schematic sketch showing basic
aspects of a second embodiment of the processing method of the

present invention,



|F the "RECORD rule of the granmar applies THEN i nsert. a new row into the
tabl e RECORD TABLE and generate a uni que nunber identifyi ng [ﬂ Q@U@nd
put this nunber into the record key field of the row Then put the nane of
the record, if available, and the nunbet bf actual MEMBERs into the col ums
record nane and nunber. of nenbers o~ the row For all MEMBERS update the
correspondi ng rows by updating the field parent record key with the record
key value of this record. ENDIF I F the MEMBER rul e of the grammar applies

THEN i nsergiqumew rawal @bnehatlbabt@cm&{ﬂxﬁ%tamn@%%ab@ a uni que
nunber within this table and put it int e nenber key fleld of the row.
Put the vaqlifé‘%ﬁ‘errIlEE\FFIHIfIOERﬁ'atlﬁPoaCCQrgl%YtC?d@? MRS thareeBt 1PRe row.

If the type of this nmenber is STRI NG put 0 into the sinple type field and
NULL into the co Iexty | f thet [ put into the
si npl e tygetF4%8 ioll_“pr Sntsﬁgecﬁﬁ]ﬁ?% p%‘eﬁcét c?%%wfmtghéhteype isin
turn a recmfbﬁﬁaruc‘dmrtecatrﬁﬁf@rplat:cblﬁelngcadsdmé(’etyod/aiﬂje:tm‘ pries e@@r r espondi ng
dat abase entr into the conplex _type field and NULL into the sinple-type
field. END %%Xt exanpl e denonstrates the nmappi ng descri bed above. The
fol |l ow ng content descri bes personal data and its structure adheres to the

gi ven -gra %fb gﬁugg A Addr ess STRUCT
Street ST Eﬁ% Cﬁ TE?%E %%unt rt %@ﬁ%&%ﬁ@ END Wth the
mappi ng rul es from above the result of the grammar based mappi ng coul d be:

2 4 MAY 2092t p Gone REHCRD JABLE 10GORd KEY %l% uF &€ ONth NANG, RWIRSH )
of _menbers PersonData 3 NULL 4 1v)ElvI BER TABLE ' nenber key, nenber

nane, par entefeEQREE keg 1L NFHL2 LAge F3TAAHP eSBAA 5t ot BBIAWEG G t y27
Country2 Sm@é@méwp@n f:wnhetxl Mﬁb@NHklaihthbN&M%M@WLé&N@eLQNéLL So,

when a database is filled with a plurality of different anounts or packages

of i nfor mePFOREHRHEH VS Xk r’ﬁ‘r?t WESSBF lPSe’E)‘élﬁréne?hef i AP Sat® #Escri bed

by the graavacridedrana@abiove s icbrEeihabbe Iiﬁﬁdrt@&tmlereyref remtshe fdat abase

i ncl udi ng I et at e- of - art queries ca erfor rred Wi hout

havi ng to ﬁlé?g ﬁéo ate gt aélCFv M SECEreRE PEF &Y art]I d HorFéspond to

prior art.sending site computer system and partly at the receiving site
computer system. Those computer systems are equipped with

programs and tools in order to be able to perform said steps.

The information 100 i1s contained in an electronical (computer
readable) file.

Grammars are determined ~-step 110 - to the information amount
100 by using for example naming conventions like certain file

extensions or by side information.

A database schema - here for a relational database -
corresponding to the grammars i1s deduced from the grammars as

is depicted in step 120.

Next, in a further step 130, mapping rules are generated which
determine how to map the structured contents of the
information described by the grammars to a plurality of tables

comprised of the database schema.



In a second enbodi nent of t he pr oce55| ng net hod of the pr eseztlf |MAé{nQ(}GQ
outlined in Fig. 3 the so-called 'conplex grammar based mapping' is

descri bed. Wth conpl ex granmar based napping the schema 10 is not
necessarily deduced conpletely by the grasmar 14, but both, by the grammar
and a so-called neta-context 20, when a certain rule of the grammar -~s
applied'to a content. The schema 10 may partially be deduced fromthe
grammar and during parsing both schema extensio?zs and napping of

i nformati t at S a |n nore detail,
in the' rgﬂé‘oéagffy hsec %pllg%geggr%l Eeggggéseggrth%%%ldﬁb&ﬁtstl r abt'e by the
cont ext tolrg‘é@maa@e:rf crowasiponddvad tpt shewda talbdse anhare regi $vetheach
generated {ableintQ &' a%lﬁ%%‘eﬁnbgﬁgks. The context would then reflect
e.g. certain user or application needs. 2 ~+ MAY 2002 g _ Wiich tables
will be created is only known at parse tine. In this exanple just one table

i's staticahdyadegduced furiam ttmﬁsgr'@marm 151 Y tIABLE reepLak By all
records for which tabl es eX| st gbl e D RE TABLE' with colum

‘record tabfeShamed WhitriGHEe rlfﬁ‘ﬁ?‘ylﬂe‘s} %ftackh]l%s tfoItde E6paiedato the

'sinple gramusa@@sgdstmppmnsg ant helvhukeget bfsticamet 5l eiicaiihesiC ABBRe
extension infornati on? ‘%seq&ref V\/m cht?enerate addi ti onal dat apase tabl es
r

or create ada?tTbRAI ds}nlvﬁn PRV e S A% S ePE.  For
t hi s exanppeepheesdety ofn rudees oc?arthlaedatﬁbahe wIRE(BO?t;Dienwlteleofcohhengsammr

applies T a ew tabl e.inte.t h oI 0 t.able is
gi ven by the g%%e&% ﬁf%e parfcge lrcgcgrrgggTﬁé %g?ulﬁs%gx{gt%nt é‘t‘)al e%gpegf‘menber
nane as vasehbed Sonpland yrsyadd nnggestandnptexusty pelkdssyarfchay) . nmenber

nane is th@a%w@éya%@ygerf’é&taltﬂgﬁse%%%qcnafr?t(y@l ughof, IJENELG ERL into the
RECORD REG STRY TABLE tabl e. no record nane IS gi ven cr eate a uni que

one. ENDI FlPﬁoﬂ‘iét?\Ei\/BE?@?%I@toftot ke §r BAar Chppts escarHEdassete &hRew row
into the tabtebeoesespondivgs tia e peeordate whdihiddd s nmenber bel ongs.
Put the val ue of |IDENTIFIER into nenber nane of the row If the type of
this menber is 'STRING put O into the sinple type field and NULL into the
conpl ex-typethi ekderéficé heow ype Higy.' RNTEGER fpust Isimfioe tdhesiimehe- bype
field and NULL into the co Iex t e flelglelf the pe is in turgl a record

structure tR&R BLPCERe*Pecd 9 7t 8orrp]r%9< yPEFIE #3854 NULL
into the Smeb&n’gypﬁBsfde:trdrllﬁNDl F - 10 2 ~ MAY 2002 When parsing the
foll ow ng exanpl e:
With simple grammar based mapping the complete schema 10 of a
database 12 is deduced and generated from the grammar 14 which
describes the structured information file contents 16. Mapping
rules 18, which say how to map content adhering to the grammar
to the database described by the deduced schema are statically

deduced by the grammar, too.

The following grammar example 1s merely one possibility of
numercus applications of this tecnnique. It is a simple
grammar for describing nestable record structures e.g. for a

special computer language.

RECORD==>IDENTIFIER? 'STRUCT' MEMBER* ‘END'
MEMBER==>IDENTIFIER TYPE

TYPE==>"'STRING' '"INTEGER' RECORD
IDENTIFIER==>("a'="z"'"'A'-"Z2")+



Per eonDat a STRUCT Nane Age Address

. STRI NG NTEGERSTRUCTSt r eet STRI N&Zi pSTRI NGCi t y STRI NGCount ryS‘lIJ'ﬁil Nﬁk\@ EHB t he
schema may be extended with the tables 'PersonData’ and 'S F!b I i nce

no record nane is given for the nested regord ' SubRecordl® will be created

as its nanme: Tablc "“~PersonData’ with colums "~ nenber nane of type varchar

which is the pnmary key of this table, “sinple type' of type integer,

“conpl ex_t ypes @&eﬁ%@@%aﬁﬁﬁﬁxﬁaﬂ_a&h@ns‘ SiReconrdlcorw athresl Wims aRenber

nanme' of tyg}&ﬁvar har ich ~s t ' able, "Sltllple

e pnman_~ kev of this
ts- ~pe~ of 8Y¢nt B§BF, °Lcbhpl & r‘&%%‘%reof‘f@b@“{?&r E)Hattkﬂf E‘@V‘”Bﬁﬁim ng the
tabl es w | |I's@eutCcai' nahbdebfokkpw 0y wat & : MERBEBRD aRBGSERYwIABLEN¢ I eephch-& abl e

nane) Persaq 1 Per sonDat are Ll e, conpl ex
type?\larrelNU geZEUEIE%%gessﬁUEE%%ﬁ%ord a’fg% ecor &%ﬁfgﬁgrgﬁs(&e}?y@

si npl et ype TY®&npPex IDENESFIBRL LNULLZR pl NUL L@ntopiNdaitConnbly dhklLbr m@re+ M
AY 2002 - hhe o deser LbegpkniLhe; Lhistosmadiamnt. shava 2. gartget abl e read

or query fromthe at abase can be per orme ut “parsing ore.
Wth refereddEEeER 't 0rFilg. in SnanFagnesteth xBaaisl-e is given for the
application of the processing nethod according to the present invention in
whi ch ‘a direct read/ query access to the database 12 w thout parsing_ the
i nfor mat i of* BESrE ICan che tpERFr AEYSIA FREH A g & tté“lﬁatglrﬁ‘mﬂafri:@ﬂ%dm de
in Fig. 5) Hes going to receive a plurality of same type information
packages, i.e. information packages whi ch have a conmon general strn~cture,
fromdifferent parties of which one - party A - is depicted on the |eft
side in Fi g:abse 'Bmomml dastw awitbsgiltadd:s dat abase recei ving fr.oma doctor
A's practice ¢Eaggagdie name %eﬁg‘;@gggp*thiﬁ‘f 1Balthee Pt irgaY dtey Rt tekfchaie/ A s
patients the Saiet™ Qf @’fp@f £ypeCintbgd.Qr mati on package, is expected to
be transfernagde 'Rami mn.@m gy orluuses - 400 - one or a set of so called
DTDs (docunentm?fx@-’i?%gl%gr égﬁ’et%ﬁ%ﬁe‘é‘g@ ARt gEReN B JearmieY PUrRE® EBMGer ni ng
and char act erl-gdr@gt-t;heowmg ypk NG itbgdxOr mat i on anounts to be
transferred. Nebmplej_twpstaf Qﬂr@ (bmr@gelf, the DID files 30 are sent to B. This
can happen in L8¥_EHP? 07F cEHREr TGP WD 1 OF T SIAPEtEYbE fg°¥ent as
letter from A ToOBP- %&?, in step 420 B receives the DID file 30 and
generates a database schenma 10 according to the information contained in
the DTD filBhe cdrxespgondiyuay n2pp2nAsrobns becgkérPd:n t he upper part of the
drawing in Fig. 5, too, A sends the DID file of step 410, Fig. 4 to B. As
can be seen fromthe database synbol 12, a database schema 10 is derived
fromthe DIE fite GG dnd9 ©Tgéher 4F aBRY 2R L g YA receipt of the
\[/)\vaD fi Ihe gsmébeus depeted, wirddy tthh%l ft@uge pig@@%r)_mmat Srd gtém%rd@teaea;e ﬁZ
en the dat abase schenma s, canpl et ed_an € conput er. system on ic

t he databas®?1%"¢ "} ?]ﬂl’ﬁgeritslfryel&?y%%ﬁ F%E%F\g]ea’bcgtfg?tt é’t”ﬁ‘%terraﬁQF& can
begi n. the record key field of the row. Then put the name of the

record, if available, and the number of actual MEMBERs into

the columns record name and number of members of the row. For

all MEMBERs update the corresponding rows by updating the

field parent record key with the record key value of this

record.

ENDIF

IF the MEMBER rule of the grammar applies THEN
insert a new row into the table MEMBER TABLE and generate a
unique number within this table and put it into the member key

field of the row. Put the value of ‘IDENTIFIER’ into



In the next row of Fig. 5 an information package is sent fromA to B. The
information is split up into the four tables representing an e r

dat abase schema of the receiving site B. Thus, all infornatiéﬁﬁigB&?o%QQZin
it's correct place in the database. This send process is repeated now a
*certain nunber of tinmes and the anount of information, stored in B's
dat abase is getting larger and larger. Athird party Cis depicted to send
the same tygRdf AJHOIIBIION 4 Brs dALADASE of Qi hehiBodeRLCt Bl | N
bott om part ghr si de of %@ the tota stored Iinformation can be
accessed wP%% e ofhe reimprle_dueei édesd| erd MGt Hot@esheed table contents

fromB's dadmabpse. t s St Of I@L%\S *t§p@0is nepessAiRy %t it Wasol Phihe state
of the art technol og

Back to 430, A sends a certain
amount  of ?H@%&%@EY%% fl%ﬁ%ﬂ%ﬂ@ﬂ“@i& 6PtPnF%?réh@Rﬁ?ﬁx%ﬂR&gé%eld i k& ???es
e-mails, Etjzpe atgofgli hgrt @ tmo%rdamnctukesugmd pue et abasedskbema bei ng
setup in S, Co ter S sten1 Thj.s | epicted as secon row In Fig. b5.
In the nexY %Y%g§§4 C ottt E?gﬁg?giéffg§’fﬁ§i %Hfornation anount
and storescomphﬂxgny@eCﬁﬂé%ﬁisnmﬂaﬁhbasetbabhessfmpkugnmpm Hgefld.t he dat abase
schema 10./As;gan be seen 2 ~ MAY 2002 - 13 fromthe | oop depicted in
Fig. 4, A s send process can be repeated now as often as required. O,
anot her party C another doctor's practice - can send further amounts of
i nf or mat i o, 0f L he %ia%msctf}at%sd%ﬂb%gppm the dNided BewED ﬁhg 5.
Then, the latter Information wll be stored in the sanme way since t
|nfornatloﬁ0?§0§%ﬁﬂc@®@%ﬁpﬁrﬂ%%ﬂ?%ﬁ%ﬁap@éﬁoaélﬁd%ﬁqrﬁﬁﬂrﬁ%ﬁ @ﬁruﬁﬁuéeresult
the recei vhggestterdat@bagsrd? drsandald.ed up with information correctly
structured and stored in the correspondi ng dat abase tabl es 32. Thus,
i ndi vi dual queries can be setup by B's staff imediately and confortably
over the whol e pHsanbdid y ofTrucansferred i nformati on packages and no BLOB
parsing i s necessary when the natka STRINGead from t he database. Thus, the
amount of time necessary to reed anddThfiier stand the data from the dat abase
is mninmzed. Next, the steps Addgss STROCHf Fi 1 are described in nore

detail with special reference to so calﬁ@ﬁ‘ %&t free granmars which form
the main application part of the method 8f t esent invention. The
structure of the file contents - or % QF y expressed - the

. . Iy
structure of any information packa r anoun |n t he wordi ng of the

present application is often dggeribed by context free grammars. Here, the
non-term nals of the granmar are napped to tables of a relational database
system This is a natural mapping because non-termnals are normally used
to describ ic entity oups_syntacticall ese.entity groups can
in turn be%hégggg apgﬁpgsrg%ﬁ h%ﬂlylk§geo %ge%%?%ﬁ?t%; {Lﬁ §x§g§€ﬁed t hat
t he rul es tesedonmtegptinhr eeugdarears are of the form [1] is = > rsl rs2 ..

rsNor [2] is=>rsl rs2 ... rsN 2 ~ MAY 2002 - 19 or [3] is =_> (rs)+
or [4] is = > (rs) |Is. stands for 'left side' and rs stands for 'right
side'. is ever represents a non-termnal and rs represents either a

termnal, enpty-terminal or a non-termnal. [1] is called concatenation of
structures and neans that the left side is conposed by the concatenation by
one or nore termnals or non-termnals of the right side. [2] is called

sel ection of structures and neans that- the |left side is conposed exactly
of one term nal or non-termnal on the right side.



[3] .is called one-repetition of a structure and neans.that the left side is
, conposed by one or nore repetitions of rs. [4] is called zer(QL eNthZWQof
a structure and neans that the left side is conposed by zero or nore
repetitions of rs. Each context free grammar can be described with a finite
set of rules each adhering to one of these four patterns. Furthernore, -t
can be assuned wi thout |oss of generality that each non-term nal appears
exactly once ometorplmeBiesi de cf the rules. Regular expressions are a
speci al subcl ass of reca@ntkext fireed_gremansbandmmbhie can be described by a
set of rules adhering these p&tsdans. I3n practice non-termnals are split
into two groups: toRen-cl asselUdnd real* non-termnals. The former ones are
recogni zed by |exical analyser and the |atter ones by parsers. In the
present exanpl é@"ﬂ%’é"%ups are disti ngw shed with guotes for terninals
like ' Name', 'A ' o'member kex,membes pame. pa’eP‘EmC ko il ezcl@? FIPPIRolBR- ¢l asses
| i ke <STRING>, <| DENTI FI ER>, WNBER> alnd capi tal i zed word hout any
pre- or postfix for non-germ .Q%grés |'i ke ADDRESS, EMRLPYEE N . ' Real
non-termnals' are referped tg@s non-termnals. Agsinple @iiammar  based
mappi ng' of these rules goul dzhe: For each non-terrg nal a txhlie is created.
For each table automatically awprimary key will be cwreated.Ndhis is sinply
a nunber which uniquely identichines a raw. This key d s aut omegiical |y
incremented for each new row which is inserted into the table. For each
rul e which matches pattern [1] colums which represent the foreign key of
each non- t%w,mwfa&nmddt@baisghtissifdél@@ whieh raulrel vared igdded doffheennbl e
O £ eS ORI, L NONLRITRak n PRk LT Siifie 0l LNE CEUL ey FOL, 2O
t oken-cl ass on the i e of t e rules um of type varchar 1s
added. |f §hebe m@Q@mqﬂ\@@daﬂeﬁﬁrs%e%% t‘tfr?ergrfa@vnaéaéﬁ ABANt @bav@ad on

the right §d>r9§oplfak§lr@ Fll £ otrh%uEQE/e!EQBmk@Ye'§a@ﬁa§é1t191ctln@1ﬁ8p(:8ﬁﬁl@E@
colums and for each token-class the concrete val ue |s put i N

appropri at &t %:BEF Wi Baatth@vu§rafiarar ubesP EVELORSE “NaHéVlngN‘Aﬂ/E No:

" <NUMBER>pINAME the s!%ln{%.‘i'bll\k%l\dﬁlh;&%fl\mgl RSTs NAVE - wiousSTBbNG=shAST_NAME
- > <STRING STRING- > ('a'-'z" A-"Z )+ NJIMBER - > ('0' "9")+ results in
fol | owi ng sEhehd’ extehsion: 2 ~ MAY 2002 - 16 Table EMPLOYEE with
colums: " enpl oyee key' of type integer which is primary key of this table,

nane' of type, vag mﬁq MUS S 2 SO REIPrKEYs A d AR o B¥Etne BORLOYEE

nunber' of type va
invention outlined in Fig. 3 the so-called 'complex grammar

based mapping' is described.

With complex grammar based mapping the schema 10 is not
necessarily deduced completely by the grammar 14, but both, by
the grammar and a so-called meta-context 20, when a certain
rule of the grammar :s applied to a content. The schema 10 may
partially be deduced from the grammar and during parsing both
schema extensions and mapping of information into the database

can occur.

To describe that in more detail, in the 'record' - example
described above 1t could be desirable by the context to
generate for each record its own table and to register each
generated table into a registration table. The context would

then reflect e.g. certain user or application needs.



Table "NAME' with colums: “nane key' of type integer which ~s primary key
of this table, “first nanme' of type varchar, "last nanme' of

After parsing the strings: 'Nane: John M|Iler No: 000007, m»{qmz
Parker No: 00001l' and 'Nane: G ndy Snith’ No: 000003' the follow ng entries
wi || be generated: EMPLOYEE NAME enpl oyee key, nane, 1 1 2 2 3 3 nane_key,
first_nane, 1 "John' 2 'Liz' 3 'Cindy' enployee nunbe~ '000007' '000011

' 000003" last_nane 'Mueller' 'Parker' '"Smith' It should be noted that the
val ue in oplim ¢ Wafi it 8kl erENPLOYEE s€f enéndwd atl pWrke tahbe NAVE. For
each rule which matches pattern %‘%lst colums_which represent the foreign key
of each nomi%rFiaH L% Yte OPEgHELEPdES of P HeCF Ul Ye A5 c8ddEdORothRe tabl e
correspondj\zmgnrﬁacr:t he non-term nal on the left side of tine rule. For each
token-class a colum with type varchar is generated and if there are
termnals on the right side then a colum of type varchar with name

"term nal RECQRD HEGIFAREr A&A.E cbnthénsud bl i seamtdshedratvhpahseabla® with a
non-termnal, then f_or the matched non-termnal on the right side of the
rule the foreign key is put into the appropriate colum and all other

col ums arBalskt tTREMWIL.REGISTRYI §FABREChetthv ¢dilent okerroridassabl henahnbe
concrete wvehush iiss pute iptimarye kagppdépthas et@olaimm and all ot her columms are
set to NULL. Tf a term nal natches on the - 17 ~2 ~ MAY 2002 right side

then the val t M Nl 11eS RPULE Pt 914 H8 nd &l nal,Coly all
ot her col urmﬂé&g%]?éed s%f t%l'ger NL?EL.p % furt heérl‘ exemrrpplﬁ%r ygnpgt enti a?gf ?ng
cont ent theay-2bemrerotiadies 99haMRGeTHRRNG on >1pf¢ NG YAlOTPL ANT -ANRVRE - > ' A

<STRI NG> RlpANTh -geheFite RIBINGRaSTBENG as2 {alles or Rreafe) HdgsYbha1I N
foll owi ng schema extension: Table "LIVING THHING' nth colunu~s "living think
key" of t~EPHSinf ebedldhildh 3 1L SFVnEreatrey o leHhi £%%bl e, “animal " of type
varchar which is foreign key to table "ANIMAL', “plant' of type varchar

whi ch ~s f9rei n, ke 1o ]}ablhee 'SPeItAIgIE r'LI;ri\QISe (;AN_IDéV:AL' with colums ' ani nal
ke5~" of type ?}ﬁf%g%ﬁ‘ WAt eh-1% Prmery 'Key of 2P hi'S’ tabl e, ' ani mal - _name" of
type varch@F the ‘RECORD’ rule of the grammar applies THEN
create a new table into the schema. The name of the table is
given by the name of the parsed record. The colums of the
table are (member name as varchar, simple type as integer,
complex type as varchar). member_ name is the primary key. Put
the record name (value of IDENTIFIER) into the
RECORD REGISTRY TABLE table. If no record name 1s given create
a unique one.
ENDIE
IF the MEMBER rule of the grammar applies THEN
insert a new row into the table corresponding to the record to
which this member belongs. Put the value of IDENTIFIER into
member name of the row. If the type of this member 1s 'STRING'
put 0 into the simple type field and NULL into the
complex type field. If the type 1s 'INTEGER' put 1 into the
simple type field and NULL into the complex type field. If the
type 1s in turn a record structure then put the record name
into the complex_type field and NULL into the simple type
field.

ENDIF



Tabl e "PLANT" with colums. 'plant kev" of type tntege~ which is prnnar5
key of this table, 'plant nanme" of type varchar \Wen parsing h\f:\; strings:
"A: Dog','P. Qak','P. Alder' and A Squirrel',. then the foll tZ%
will be generated: LIVING TH NG |ivi ng_tlRi ng_key, animal, plant 1 1 NULL
NULL 1 3 NULL 2 9 2 hTULL ANI MAL aninmal _);ey, animal _nanme 1 'Dog" 2
"Squsrrel’ PLANT plant _ke~~, plant_nane 1 'Cak' 2 'Alder' A further exanple
is given for conplete understanding. In this exanple a custoner can be
identifi : t Y 20Q2 nunber. The subject of an
or der caﬁﬂﬁ%[a ta 12(5 %yec%ﬁrl%ggkgoﬁg?ﬁ%% el se which will be correspondi ng
to the any other subject columm of the SUBJECT table. The grammar rul es
ORDER ==>' Or defe bt Mika’ LREMWOVER Subj ect is: ' SUBJECT SUBJECT==>' Tabl c'
"Chair' <STRI NGCUSTOVER=_ > MNaME <NUMBEREINANVE= > FlI RST_ NAME

LAST_NAVEFI RST_NAME=_> <STRI NE2LAST_NAREEECER <STRI NG>STRI NG=_>

(‘a'-"z"A -"Z")+NUMBER=_> (' Y )+ resul thriegtf ol | qwirpgr Schema ext ensi on:
Tabl e "ORDER ~~th colurruls “order key' of type inte@RINhich is primry
key of this table, “customer of type integef-5 hi.ch |s§$§g§ge| gn key to table
"CUSTOVER , "sub~ect~ of type integer wchis forei gn key to table
"SUBJECT' . Table "SUBJECT' wi&Nh col uimms " sub~ect _key' of type integer which
is primar¥ kev_ of this table, “term nal  of tgge varchar, "~any ot her
sub_|cct' the syhengapenare bl deCUSTORERNGI £AP €®F unfesr STitoneratiey'  of
type integenpnbbEhah 8; PEiAEE n k@ Qfrd hiasiet @Bl §iveRar®r ofnd WRes &y char
which is fore~gu'kev to table "~NAME . "nunber of type varchar Table " NAME
wrat h col GRASTSnarelReeordt ' t ingt SGELTGHI R Lgspg"ﬁfﬁ%w_ kev of this
table, "first name’ of type varchar,

Table ‘PersonData’ with columns’
‘member_name’ of type varchar which is the primary key of this tablc,
‘simple_type’ of type integer,
‘complex_type” of type varchar

Table ‘SubRecord1™ with columns
‘member_name’ of type varchar which 1s the primary key of this table,
‘simple_type” of type mteger,
‘complex_type” of tvpe varchar

After parsing the tables will contain the following data:

RECORD_REGISTRY_TABLE
(record_table_name)

PersonData
SubRecord 1
PersonData
member name, stmple_type, complex_type
Name 1 NULL
Age 2 NULL
Adress NULL SubRecord]
SubRecord1
member_name, simple_type, complex_type
Street 1 NULL
Zip 1 NULL
City 1 NULL
Country 1 NULL



“last name’ of type varchar. \When parsing the strings: 'Oder from John
*MIler Subject is: Table', 'O der from 000918 Subject is: Vfter " Order
from Liz ParYer Subject is: Car' and 'Order from G ndy Smi I‘{fMAIYeQﬂUg :
Chair' then the following entries wll ~bélgenerat ed: ~ MAY 2002 -
ORDER order _key, customer, subject 1 1 1 2 2 233314 ,9 4 SUBJECT

subj ect _key, terminal, any other subject 1 'Table' NULL 2 NULL 'Water' 3
NULL ' Car 'A% degegiioednim. theSTOVER enEPoHBeN ke3R0 Farfe Confisrdrbiel rN@IC_iL 2
NULL * 000%4,8* qu%r%l Nl 4n2 NMdebbNAVECAANBe kgyr fdined WidiRut daksiage 1
"*John" "Mller' Liz'" 'Parker' 3 '"Cindy' . '"Smth' For each rul e which
mat ches pa%%% %ﬁo%d has a non-termnal on the right side a colum for
primary key purposes is added to table corresponding to the non-term nal of

the left side of the rule. Also col.um ,fQr countin u poses |s added to
this tabl y%crﬁa TS ARS s Fggpa?t ¢ ?’n%' #l%r%‘%@}

non-term ndr athd hepgl ghit isirde fa thel procéesihdend died gattdc&yiurﬁg addedet o
the-table.--1f th-ru~e|s-~na hdt- F ,Eetz t her ef or

h
i nst ant i atf?oH Bt tlt{ev‘?r}tglrﬂn sllnd FPod & he®$eqtlietce arﬁfrﬁ?gr 8f Pife item
and tree fcd:atteakgersaew ivsl idreedt euhrandgl tiser i pformd i ethecd atee.cab BGe t he

gr anmar I\/EIL&S T, OF NAMES - > (NAME) + NAME - > FI RST_NAME LAST NAME
FI RST_NAI NG> LAST NAME - > <STRING> STRING - > ('a'-'z "
A-"Z)+ results in followi ng schema extension: z ~ May 2002 - 20 Table

'LIST OF NAMES e Wiy, ol timsirty) isst(K@¥t 9labype P easy i Rardy af; the

pr| mary key, 'sequence nunber' "of ty e integer is part of primry key

nane' of F§PRlVarz hakukmtch |%f S @L;Hpﬁe&/n?@“f‘%ﬁ%n RIWEICSTat &€ -+ NAVE'
Wi th col unbsform@iBokgyacieigdy phildt @get Whtbhnds PERSPAY d@ucfudd)i s
table, fl%%ém”&f?feggn%y §%é§¥é”% Mhik%sgnganEpaOEypgpg fgnégg¥6ted on

the left side in Fig. 5.

B could be a hospital's database receiving from a doctor A's
practice computer a certain amount of patient data. For each
of A's patients the same type of data , i.e. information

package, 1s expected to be transferred.

Party A designs or uses - 400 - one or a set of so called DTDs
{(document type declarations) comprising the grammar rules
concerning and characterizing the contents of the information

amounts to be transferred.

Next, in step 410 one of the DTD files 30 are sent to B. This
can happen in any electronic form or in form of a paper being

sent as letter from A to B.

Next, in step 420 B receives the DTD file 30 and generates a
database schema 10 according to the information contained in
the DTD file.



When parsing the strings: 'John Mller Liz Parker Cindy Snith' and 'Elvis

+ Presley Sandra Brown' then the following entries will be generated: LIST OF
NAVESKkey, - | ~stsequence nunber,name_ 111122133214225NANVEKey), i
name, | ast nane_ - 12 - ez(l} WW bbﬁb

A" John" "M I ler' 2 Liz'' Parker'3 Cindy''Smth' 4" Elvis''Preeley'5 Sandra'' Brow
n' For each rule which matches pattern [3] and has a token-class on the
right sides acawlpymsdear ipritmer )apbey PHEPOSESthS c&dzd&dlgt ant ke 5

correspo |ngtot S eof th | e

col um fo ﬁtﬁ%{ﬁfsp&%&oég fﬁ&dagd ESpt & Efa;bq i EI s% sgta{?e as a
part of téfmrprﬁmm wﬂewaﬂ%mraﬂehSMbénlélasdeHm rdadpfetnasil@eia col umm of
type varc t tahl e r time

t hen for ée]%rﬂ}l nzfgﬁfl a |odrzl%ofﬂ?hecf)}'lftﬁ%‘le e EX ?Qgeqjlératschq#dé&gmgggﬁg

nunber ofon heede it anfl thve dndridre atSoRénlél deri gt dievidie dthed fand i nserted
1o Lhe Labhey: Byfnl i HraaUES bhSTul. LSS = <2 LRATRYC) *

STRING - > z" A' 'Z' )+ resul || om ng schema extensi on:

MAY 2002 is 2qomghgted andthar qqnms‘temws'tew PR ol ehhmidie 'datapapey 12of type

i nteger isspaédi@ind hes PFddBy h K@bcei%RIWEREE AMIDEIta Qfrdntid REgger is
part of the primary key, " fi rst name' of type varchar. Wen parsing the

strings: P8dHh-Liz G ndy' and 'Elvis Sandra' then the followi ng entries
will be generated: LIST OF FI RST NAI\/ES list key, sequence- nurrber first
name 1 1 'John' 1 Elvis' 2 2 'S or each
rul e whi cﬁnﬁ?%hggxbaﬁ‘%r%&[@] n lnf%trénﬁﬁ‘llﬂﬁl PRAFHe lrsi gsnet nggm
colum foR poi Baryhkeynmurqmsﬁm |Jss aﬁpdedt L uabbetlm@rfce&pdmhm to the

hon- tern‘?@£ %% %Q?g&?%ﬁ éxé%ﬁfgr 'HQQ% sAkgﬂ?l%ﬁc%&%T}Jégl ting

purposes IS a st eruleap ng parse tinme then
a row wt AitheBraufbes, o&lbctrmf@ﬁ@%tslm isheteseh hal 1155 cr@atest adddensert ed

into the tablge BaGuphbe. OFRMEBEeddil 5 JMMMBERS OF LEREEBT T701k ' D c)ewa%syl ts in
foll owi ng schema extension: Table 'NUMBER OF ZEROS' with colunns: 'liet

key' o~ t PPBPPAt 8§efiPespart bie B M yeymatiglint Bkor et iy g § nt eger .
When parsaagabhgesaei @gﬁtanODQB@@BCH}id '100Qerand tADPQOPArthen ithe
f0||om‘ngd%gt2%g% %% seng gﬁgeégﬁgdtype of information to B's database,

too.

As 1s depicted in the bottom part right side of Fig. 5 the
total of stored information can be accessed with
state-of-the-art queries selecting the desired table contents
from B's database. Parsing of BLOBS is not necessary as 1t was

in the state of the art technology.

Back to Fig. 4, in step 430, A sends a certain amount of
information - a plurality of information packages like files,
e-mails, etc. according to the grammar rules and the database
schema being setup in B's computer system. This is depicted as

second 'row' in Fig. 5.

In the next step 440 B's computer system receives that
information amount and stores it automatically in database

tables 32 according to the database schema 10. As can be seen



NUVBER _OF ZERCS |ist_key, counter 1 10 2 3 3 6 For each rule which matches
. pattern [4] the same as for [3] applies. The processing and UFN
transferring nmethod , respectively, according to the presen AX[ZQQZCG.I’]
be applied 2 4 MAY 2002 - 22 advantagédusly in conjunction with XM
(Extensi bl e Markup Language) docunments because each XM. docunent refers
optionally to a docunent type declaration file (DID). As is known in the
art a DID fuxes tarorigopt kepicdadt tuctsg ned nldy' s'r@gmdarpr@xpsessamnlseto

descri be t s f f fol | a DID.is given to
dermnstrat)‘lél'fpt(iat egﬁtr\ |wte3?%t g%ge}@/gs k%)%ﬁ) ]\;I/\-/r&?t (g'ln %ﬁfo}%@w& gg %—r ocessing and
transferrlwmmmcé@@dﬁdpﬁgcﬁlécﬁhe preseerd |ﬁﬂFéﬁteiroﬁmO‘llﬁésD¥D cont ai ns
the Structii@faddi e theedBh@YPoRe WX ENCOHNGTUSHASEL iR7r4! -~ DTD
filenanme is enployee.dtd -> <! npl oyees (enpl oyee) +> of

| i st <! ELENENT 1n | cireé"h(eﬁanéheeﬂrﬁFFer +?E?<ﬁ98tﬂ@%wélls*?§nﬁ%§%% id 1D

#REQUI RED> ELEMENTRAN®S itfcanithy, ghverhac] &h EMENTS and dut o# PEDAKA) s zrse !
ELEMENTgi ven (#PCDATA ><I LEVENTemai | (#PCDATA) ><! ELEMENTI i nk

EMPTY><! ATTRY S ih| BF #| MPLI EDsubor di nat es | DREFS #| MPLI ED> A
XM. docunent adhering to the DTD gi ven above may | ook |ike: - 23-2-~r
MAY 20Q2 DOCTYPE rrpl ees SYSTEM " td'> <list .of es>
<enpl oyee<zlxd Oﬁ%uﬁ <n§yne> |y§MS er< 7d 37 9 'l BEPLEOVR

<gi ven>Li zmﬁgmmbxdmazmare@mm Isﬁlguztwrbﬁea@lestom ciomt/hemai | > cl i nk
subor di nat g5z, %@ #rﬁ c}ai{a%%' O¥88T 5€P! O¥REs | dmcﬁQ% w31<RAEerekaghly>Sm

th</fam|y> <gi gl ven></ nane> <enai | >CBi | | en@le. i bm conx/ emai | >
clink nana@@r&eg@g"by,B's staff immediately and comfortably over the

whole quantity of transferred information packages and no BLOB
parsing is necessary when the data is read from the database.
Thus, the amount of time necessary to read and understand the

data from the database is minimized.

Next, the steps 120, 130 of Fig. 1 are described in more
detail with special reference to so called context free
grammars which form the main application part of the method of
the present invention. The structure of the file contents - or
more generally expressed - the structure of any information
package or amount in the wording of the present application is
often describéd by context free grammars. Here, the
non-terminals of the grammar are mapped to tables of a
relational database system. This is a natural mapping because
non-terminals are normally used to describe semantic entaty
groups syntactically. These entity groups can 1n turn be

mapped to tables.

Without loss of generality it is assumed that the rules for

context free grammars are of the form:

[1] ls ==> rsl rs2 ... rsN
or
[2] ls ==> rsl rs2 ... rsN



</ enpl oyee> <enpl oge a i d="OI 1 "> <nane> <fani|y>Cochr an</fam‘ | y> <gi
. ven>Ray</gi ven> </ nane> clink manager="007"/> </ enpl oyee> M'%Zf

enpl oyees> This XM. docunent describes a |list of enployees vvlth Zoa&mas
and their relation to each other. It hasldo-be stressed that the structure
of this XML docunment is given by the DID and the DTD describes this
structure_granmar-1like with regul ar expressions. The -~ule of the DID nust
be read a®r <! ELEMENT I i st-of -enpl oyees (enpl oyee)+> The rul e says gnat a
list of enf@loyees dentaPndrehé¢ or nore enpl oyee and that such a Iist have
to be enclaosed by the tags <list- ef enployees> and <l |ist-of enployees>.
<! ELEMENT [enpl oyee Ysnarre, dorgid "+, | i nk?)> <' P TTLI ST enpl oyee id ID

#REQUI RED> 2 ~ MAY 2002 - 24 These rules say that an enpl oyee have to

contain a jNanka A f‘bQ”t'@n'e'Its%‘i@Eaa' aﬁﬁaké @9&&5&38%% ar}qg@@:n 53480 h%e
optional a link specified. Further nust have enpl oyees uni que I'D. " An

enpl oyee EMGY H4PHIFENCSnPeRODFEREMTIEE ﬁ%dtaaglé%Pwsmtée@mt&yées and

</ enpl oy eese ril ELEMEND thane ridiagill yrgbvash>tsHisLBMENT fanmi |y (#PCDATA) > < |
ELEMENT gi ven (#PCDATA) > These rules say that a name consists of famly
name and of given nanme, which in turn consist of an arbitrary character
string. An[h]am@r&armdcn ddm:at@rmraaribnf bfestusttbeed aggedeurish tipameneand

</ name>. F ly me. and ven na he .ta th <fami ly> </famly>
and <gi ven en%t Sg]l ens & é:i“%l mall %ﬁ %%?l‘g”r e Ul Osraﬁpsé hat an

emai | constesztrslmeflsamnarrbnrthh&rsaotferchst riggt Ademai |l entry nust be
tagged with <emmil > and </email > <!ELEMENT |ink EMPTY> <! ATTLI ST link
manager | DREF #| MPLI ED subordi nates | DREFS #I MPLI ED> These rules say that a
link has t ] opt$ orrad lemt ty9 IAfAtESD Grfe SLEPEEPFRAY 20C thRAMadgdr tarvd Lehé

second refgrgd ngs t@ibddest SlaUROIH Bateserkashy S ELEMENG rrina 18Ry S

call ed el enent type. The above exanpl e shows seven different el enent types:
the right side.

[3] is called one-repetition of a structure and means that

the left side is composed by one or more repetitions of rs.

(4] 1is called zero-repetition of a structure and means that

the left side 1s composed by zero or more repetitions of rs.

Each context free grammar can be described with a finite set
of rules each adhering to one of these four patterns.
Furthermore, it can be assumed without loss of generality that
each non-terminal appears exactly once on the left-side of the
rules. Regular expressions are a special subclass of context
free grammars and thus can be described by a set of rules
adhering these patterns. In practice non-terminals are splait
into two groups: token-classes and real non-terminals. The
former ones are recognized by lexical analyser and the latter
ones by parsers. In the present examples these groups are
distinguished with quotes for terminals like 'Name',

YA','0', ", with <,



1i s t-of enpl oyees, ernpl ogee, ema i 1, nane, tam 1 vy, gi ven and

+ i nk. 2 '~ MAY 2002 - 25 A docunent elenent adheres to téﬁt tructure of

a given elenment type and can have attributes (-al so defined if. iﬁAﬁhgﬂgz
These attributes are described by the I AFTLIST ...> entry. The net hods of

the present invention are now seen to be able to be applied to rel ati onal

dat abases by describing the_mapping of elenents adhering to the el enent

type defiﬁoFi5ﬁ§?ncﬁéa§?ﬁﬁlélﬁﬁpﬁ§%%%¥%34(ﬁFQﬂNﬂFﬁIERﬁapﬁNﬁﬁB?%bh%@¢ogy

coul d be tapareatiedowoeashwetppBot atypsr&- tablRsikrikheodat abase schema

which is uit%é%he sane _a ke for con%gé& free granmars. The

h Lik
fol | owi ng o8BI W?h&é&gggﬁﬁﬁéﬁét P NMBESP OYEES EMPLOYEE NAME

FAM L Y GVEN EMAIL LINK The colums of the tables correspond to the
definition of .the thnent é_pe itself and té%iég:natgkibutes In this
exanpl e quitet RESATEV IS afECub8aChEYE of° Eont' Xt FFEE g anmars, so
t~~~ow . -~ta~le definitions are -acWevec~ - - 2 ~r MAY 2002 Tabl e

2 ~
“LIST OF } LW 0 Y -1 5 o nnl.e ichis
or mary ke, TR el pAERE paphEho | Tbe Kndsth BB OB abE oy 10
"EMPLOYEE' . Table "EMPLOYEE with colums. 'enployee-id of type inleger

which r.s @il L kedh-tLMhR1~8ekdblaf 1 iyPey@Lhalor 'RaRetaBiet YPE
rnl eger which rs forergn key to fable 'NAME , 'emai|l ' of >)-~pe integer
which is fOHEOREIEL 10 capii@argviely Will g cifatiedpdhilst égef i MAL €M T . s
1|‘0r ei gn \lfma’_)/un?]kﬂiﬁ al &h Mﬂﬁuel@?h@p}:%&/&?%ti@d.C@mr@'l&-ey' mahrre rd ~f t)-pe
nt eger ich rs primary key, :fa ' of nape integer, i.ch.r.s.forergn
oy Lot aBt SO SR LY i amen et LDy pBer e Rger gt o 451 OPEEEHERey 1 o
fable ' A VENo fablteblAM LYWwth colrrmms~ ;fam|ly-rd' of hype integer which
i.s prrmar~~ ke~~, 'nanme ' o f >)~pe varchar Table "G YENwth cohsms~
"given-rd ' of type integer x~Mch is pnmary key, "name ' o f |ypc varchar
Tabl e ~EMAT4r evdlh colaimisiclemeadidhesdbadfer) ~pel ianlegers whkhhr. s prrnmy

key, 'Cntafé§¥@g§§§ltﬂg ﬂﬁ%ﬁ%ﬁyﬁk%h%% each non-terminal on the right
side of the rule are added to the table corresponding to the
non-terminal on the left side of the rule. For each
token—-class on the right side of the rules a column of type
varchar is added. If the rule is matched at parse time then
for each non-terminal on the right side of the rule the
foreign key is put into the appropriate columns and for each
token-class the concrete value is put in the appropriate

column.

E.G. the grammar rules

EMPLOYEE ==> 'Name: ' NAME 'No: ' <NUMBER>
NAME ==> FIRST NAME LAST NAME
FIRST NAME ==>» <STRING> -
LAST NAME ==> <STRING>
STRING ==> (‘a'-"z''A'-'Z') ¢+
NUMBER ==> ("O'=-'97)+

results in following schema extension:



Table "LINK x~rtl7 colums "link rd" of ype integer which rs pail ofthe
primary key. 'subordi nate nunber' of type integer. ' 'subor?q}aMa pﬁ hype
i nteger which rs foreign ke~~ to table ' EMPLOYEZ ', 'nmanage o] tqu UZ
integer x~11rC 7 rS foreign key to tabl-elé aJl TPLOYEE |n the foregoing
specification the invention has been described with reference to a specific
exenpl ary enbodi nent thereof. It wll, however, be evident that various
nmodi fi cat i Tabk ‘EMELONEBYesh cohynnke made t hereto wi thout departing fromthe

br oader spi ri temalogtedeg e typt intdge whivhdndrinary lag obteis tdber t h i n t he appended

cl ai ms. The sperief éfagicivanahaa ndlichlisavibrigs kanetable ddAMENgl y t 0 be regarded as
illustrative feaplegswr_turder’ bty vagbdrr i cti ve sense. The processi ng net hod
accor di ng Tabld ‘NAME esthrbluimvent i on | s adaptable for object-oriented

dat abases t o Shune eyt btypd intagtr whiehl siprimaryrkey ofolns tabloo. 2 ~ MAY 2002 LIST OF
REFERENCE S| Gisst Iifase hefmgpd 2ateltagbase ( db) 14gr ammar 16fi |l e cont ent s18mappi ng
rul es20net a- c ot exhSODHRE ¥ardhe32db t abl es100i nf or mati on packagellOdet er m ne
granmar s120deduce db schena from granmarsl30generate mapping rules from

grammars _A40stopi ng; b pf qidmadd anda dat.ahasgo.arcal diag §9: seaeiwy and

mappi ng rul es, 400pr ot ot ype i ni or mati on410par se i nf or mati on420gener’at e
DTD430send ' IHme t ol B4 40k et V0 DY HHd 'géner alergh SeheradsbsemPpl ural ity
of informbpbhepopackpgesdblsenel hdmfar mtinoBe génerM¥q2002 - 28 CL Al
MS 1. A nethod to process structured information (100) to be stored to a
dat abase of a conputer system conprising the steps of determ ning (110)
the grammars descr gbipngytbe structure of information, deducing (120) a
dat abase scherma from said grammars, generating (130) mapping rules from
4 SRR DYaR F

said granmars, storing EFBSFYERESY r A Mied i nf g V@ﬁ— B™s&fd dat abase
according to the schema~and mappi ng rutes 00000
. 2 2 '000011"
3 3 '000003"
NAME
name key, first name, last _name
1 - 'John' 'Mueller'
2 "Laz' 'Parker’
3 'Cindy’ 'Smith’

It should be noted that the value in column 'name' of ftable
EMPLOYEE refers to a row in table NAME.

For each rule which matches pattern [2] columns which
represent the foreign key of each non-terminal on the right
side of the rule are added to the table corresponding to the
non-terminal on the left side of the rule. For each
token-class a column with type varchar is generated and if
there are terminals on the right side then a column of type
varchar with name 'terminal value' 1s generated. If the rule
is matched at parse time with a non-terminal then for the
matched non-terminal on the right side of the rule the foreign
key is put into the appropriate column and all other columns
are set to NULL. If it 1s matched with a token-class then the
concrete value is put into the appropriate column and all

other columns are set to NULL. If a terminal matches on the



2. The nethod according to claim1, characterized by the step of mapping
non-termnals of a grammar to tables (32) of a relational database (12). --
3-. The nethod according to claim2, characterized by thezgt of using
context free grammars to describe the structured informt ?\EANO?Q . The
met hod according to claim3, charact erizéd by the step of using a docurrent
| anguage to describe the structured information (100) and generating a
docunent des ription file 30 reflectin the structuyred contents 2 ~ My
Z002 - ch q(.)frétktet“yt VﬁﬁB?nﬁf € pIBiged (FoBFtarBtaclbei ng said
dat abase Sbti’Eetlmr(a]lZ) dolamns and d0CuseRtr destund i fddte te3QPLLS. The

nmet hod according to claim4, characterized by the step of using XM. to
describe the structured information (100) . 6. The method according to
claimb, characfwertilzed dxemplierst pptent rabpf nlge nomtteertmthraksanfaa gr anmar
to structure el ements of object oriented database systens. 7. A nethod of
transferring an anount of information froman external site into a

dat abase, the anmount of information conprising a plurality of at |east
simlarly structurggyigt ofdid on -packages: ( 18AnPei ng able to be

general i zed by a cogfwi, 0eneral inforpati egrgimeict ure, said net hod
conprising the stepsp@f generatingsoneera<gdogunent description file (30)
(DTD) characterizi ggrifie general =struyckhurezofnthezinformati on packages
(100) to be transferred, gener ating once a database schema (10) mthe
receiving site database 0 acc?lr di ngﬁ%o t he docunent description file
(30), sendf AGUERT dHpl ]allici“tlﬁlgofsc Af'6r friit FORt Packages (100) to the receiving

site database (12), and 2 ~ MAY zooz - 30 witing the information to the

dat abase ( n to the schema (10). 8. A conputer system on
whi ch at i%% i&'@? ng(:é il na cerlch s 1mae | ,Oftnst |l ed configured to be
able to runac 7 £h @?E ©d according to claim1

archgr which 1 oretrm( R(s) l ‘A [
E:FaiClrrgl m 6 or. ant 0 typevarch%arwhlafslsg{) E’r]( rf‘ ¢ method according to

oreign key to table
Table ‘ANIMAL with columns
‘amimal_key’ of type mteger which 1s primary key of this table,
‘ammal_name” of type varchar
Table ‘PLANT" with columns.
‘plant_kev’ of type mnteger which 1s prunary key of this table,
‘plant_name’” of type varchar

When parsing the strings: 'A: Dog', 'P: Oak','P: Alder' and 'A:
Squirrel', then the following entries will be generated:

LIVING THING

living_ thing key, animal, plant

1 1 NULL

2 NULL 1

3 NULL 2

4 2 NULL
ANIMAL

animal key, animal name

1 'Dog’

2 'Squirrel!
PLANT

plant key, plant nane

1 B "Oak'

2 'Alder'

A further example 1s given for complete understanding. In this

example a customer can be i1dentified by name or by customer



9. An electronic data carrier storing data usable to install a conputer
« program i nplenenting the_nethod according to claim1l or to}fz t in
performng the method according to claim?7. .A .Aul.A L. A AMS AY22082 A
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Table' 'Order from: 000918 Subject is: Water', 'Order from:
Liz Parker Subject is: Car' and 'Order from: Cindy Smith
Subject is: Chair' then the following entries will be

generated:
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#10%& ()-Z 10m 10m

S010%18 ()-((>)P)w)) ) <bCY$! 10% p 10%@E@& ()-!
109 ()- YS! 109&' ()-3l!10%& ()- )

R ok gr_ QYS! 100ed OREY () - 0! AREHQUE( ) SMHFROYE () - #10%: ()-Z 10 10

10F9%4.0%&. () -

@*** Y2 @$! 1098 s109& () 1CsS10%& () - S109& () - Css10%& () - sl

QB! () -********xAD@$! 1098 s10%&' 1) - SI0%&' @) - CsS10%& () - s10%&' () - CsS109%& () -

*kxxxx k) AE@YS!) 1096 CsS10%8 () - STOYR' () - CsSL10%R' () - S10YR' () - Cs* ****** +u] D@Y$
1 1098 S10%& () - Cs&10%& ()-)S10%4 () - Cs&S1@YR () - ) SI0YR () - +++! +" +$+) +* +kK3@

Yr, t10%#& (JYBJEADYE ()-Yr0O, t10%t& ()-, t109%#& () -
F, ) 109%& () - *+/+1&@b4&©H keyHp X< @e trdi0fats, @thMKbetleﬁwﬁéﬁﬁ
"Table' NULL
2 NULL 'Water'
3 NULL 'Car'
4 'Chair' NULL
CUSTOMER
customer key, name, number
1 - 1 NULL
2 NULL '000918"
3 2 NULL
4 3 NULL
NAME
name key, first name, last name
1 'John' 'Miller'
2 'Liz! 'Parker'
3 'Cindy' 'Smith'

For each rule which matches pattern [3] and has a non-terminal

on the right side a column for primary key purposes 1s added

to table corresponding to the non-terminal of the left side of

the rule. Also a column for counting purposes is added to this

table which also serves as a part of the primary key. For the

non-terminal on the right side a column for the foreign key is
added to the-table. If the rule-is matched at parse time then-
for each instantiation of the right side a row with the

sequence number of the i1tem and the foreign key is created and

inserted 1into the table.

E.G. the grammar rules
LIST OF NAMES ==> (NAME) +
NAME ==> FIRST NAME LAST NAME
FIRST NAME ==> <STRING> B
LAST NAME ==> <STRING>
STRING ==> ('a'="z''A'-'2"')+

results in following schema extension:
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'first name' of type varchar,
'last name' of type varchar.

When parsing the strings: 'John Miller Liz Parker Cindy Smith'
and 'Elvis Presley Sandra Brown' then the following entries

will be generated:

LIST_OF_ NAMES

1Ist_key, sequence_number, name
1 1 1
1 2 2
1 3 3
2 1 4
2 2 5

NAME
name key, firset_name, last name
1T 'John’ ‘MilTer!'
2 '‘Liz' 'Parker’
3 ‘Cindy’ 'smith!
4 'Elvie! 'Presley!’
5 'Sandra’ 'Brown'

For each rule which matches pattern [3] and has a token-class
on the right side a column for primary key purposes is added
to table corresponding to the non-terminal of the left side of
the rule. Also a column for counting purposes is added to this
table, it also serves as a part of the primary key. -For the
token-class on the right side a column of type wvarchar is
added to the table. If the rule applies during parse time then
for each instantiation of the right side a row with the
sequence number of the item and the concrete token-class value

created and 1inserted into the table.

E.G. the grammar rules

LIST OF FIRST NAMES ==> (<STRING>) +
STRING ==> ('a'_‘2||A1_|Z|)+

result in following schema extension:
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%e following entries will be generated:
NUMBER OF ZEROS
Tlist _key, counter

1 10
2 3
3 6

For each rule which matches pattern [4] the same as for [3]
applies.

The processing and the transferring method , respectively,

according to the present invention can be applied
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optionally to a document type declaration file (DTD). As is

known in the art a DTD uses among other constructs mainly

regular expressions to describe the structure of an XML file.

The following sample DTD is given to demonstrate the ability

to apply a DTD written in XML to the processing and

transferring method according to the present invention. The

DTD contains the structure of a list of employees.

<?xml encoding="US-ASCII"?>
<!-- DTD filename 1s employee.dtd ->

<!ELEMENT list of employees (employee)+>
<!ELEMENT employee (name,email*,link?)>
<!ATTLIST employee id ID #REQUIRED>
<!ELEMENT name (family,given)>
<!ELEMENT family (#PCDATA)>
<!ELEMENT given (#PCDATA)>
<!ELEMENT email (#PCDATA)>
<!ELEMENT link EMPTY>
<!ATTLIST 1ink

manager IDREF #IMPLIED

subordinates IDREFS #IMPLIED>

A XML document adhering to the DTD given above may look like:
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<!DOCTYPE employees SYSTEM "employees.dtd">
<list of employees>

<employee 1id="007" >
<name><family>Miller</family>
<given>Liz</given></name>
<email>Liz.Millerfde.ibm.com</email>
<link subordinates="009 011"/>
</employee>

<employee id="009" >
<name><family>Smith</family>
<given>Bill</given></name>
<emall>CBillen@de.1bm.com</email>
<link manager="007"/>
</employee>

<employee 1d="011">

<name>
<family>Cochran</family> <given>Ray</given>
</name>
<link manager="007"/>
</employee>

</list of employees>

This XML document describes a list of employees with their
names and their relation to each other. It has to be stressed
that the structure of this XML document is given by the DTD

and the DTD describes this structure grammar-like with regular
expressions.

The rule of the DTD must be read as:

<!ELEMENT list of employees (employee)+>

The rule says that a list of employees contains one or more
employee and that such a list have to be enclosed by the tags

<list_of employees> and </list of employees>.

<!ELEMENT employee (name,email*,link?)>
<!ATTLIST employee id ID #REQUIRED>
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These rules say that an employee have to contain a name, can
contain several email addresses and can also have optional a
link specified. Further must have employees a unique ID. An
enmployee entry in the content file must be tagged with
<employee> and </employee>.

<!ELEMENT name (family,given)>

<!ELEMENT family (#PCDATA)>

<!ELEMENT given (#PCDATA)>
These rules say that a name consists of family name and of
given name, which in turn consist of an arbitrary character
string. An name entry in the content file must be tagged with
<name> and </name>.Family name and given name must be tagged

with <family>, </family> and <given>, </given>.
<!ELEMENT email (#PCDATA)>

The rule says that an email consists of an arbitrary character
string. An email entry must be tagged with <email> and
</email>.

<!ELEMENT link EMPTY>
<IATTLIST link

manager IDREF #IMPLIED
subordinates IDREFS #IMPLIED>
These rules say that a link has two optional attributes, one

referring to the manager and the second referring to a list of

subordinates.

Each <!ELEMENT ...> entry is called element type. The abcve
example shows seven different element types:

list of employees, employee, emalil, name, family, given and
link.
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A document element adheres to the structure of a given element
type and can have attributes {(also defined in the DID). These
attributes are described by the <!ATTLIST ...> entry.

The methods of the present invention are now seen to be able
to be applied to relational databases by describing the

mapping of elements adhering to the element type definitions.

One simple implementation of this mapping technology could be
to create for each element type a table in the database schema
which is quite the same approach like for context free

grammars.

The following tables can thus be generated:

LIST OF EMPLOYEES
EMPLOYEE

NAME

FAMILY

GIVEN

EMATL

LINK

The columns of the tables correspond to the definition of the
element type 1tself and to 1st attributes. In this example
quite the same rules are used as for context free grammars, so

—the following table definitions are achieved: ~
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Table ‘EMPLOYEE' with columns.
‘employee_id’ of type integer which 1s primary key,
‘employeeid’ of type varchar,
'name ' of type integer which 1s foreign key (o table ‘NAME”,
‘email ' of type integer which is foreign key to table 'EMAIL",
link’ of type integer which 1s foreign key to table ‘LINK'.
Table ‘NAME with columns.
‘name_1d" of type integer which is primary key,
‘family’ of type wteger which 1s foreign key to table ‘FAMILY",
‘given ' of type integer which 1s foreign key to table ‘GIVEN".
Table ‘FAMILY with columns:
‘family 1d of type integer which 1s primary key,
‘name ' of type varchar
Table ‘GIVEN with columns-
‘given_id " of type integer which is primary key,
. ‘name ' of type varchar
Table ‘EMAIL " with columns
‘email_1d’ of type integer wiich is primary key,
‘emailaddress ' of type varchar
Table “LINK ' with columns
‘ink_1d " of type integer which is part of the primary key,
‘subordinate_number’ of type integer.
‘subordinate ' of type integer which 1s foreign key to table ‘(EMPLOYEL",
‘manager’ of type integer which is foreign key to table 'EMPLOYEE"

In the foregoing specification the invention has been

described with reference to a specific exemplary embodiment

modifications and changes may be made thereto without
departing from the broader spirit and scope of the invention
as set forth in the appended claims. The specification and

drawings are accordingly to be regarded as illustrative rather

than i1n a restrictive sense,.

The processing method according to the present invention is

adaptable for object-oriented databases to store the

structured information, too.
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100 information package

110 determine grammars

120 deduce db schema from grammars

130 generate mapping rules from grammars B

140 storing information to database according to schema

and mapping rules

400 prototype information

410 parse information

420 generate DTD

430 send DTD to B

440 receive DTD and generate db schema

450 send plurality of information packages

460 receive information
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1. A method to process structured information (100) to be
stored to a database of a computer system, comprising
the steps of

determining (110) the grammars describing the

structure of information,
deducing (120) a database schema from said grammars,
generating (130) mapping rules from said grammars,

storing (140) the structured information to said

database according to the schema and mapping rules.

2. The method according to claim 1, characterized by the
step of

mapping non-terminals of a grammar to tables (32) of a
relational database (12).

“ 3. The method according to claim 2, characterized by the
step of

using context free grammars to describe the structured

information (100).

q. The method according to claim 3, characterized by the
step of

using a document language to describe the structured

information (100) and generating a document

description file 30 reflecting the structured contents
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{100) .

6. The method according to claim 5, characterized by the

step of

mapping non-terminals of a grammar to structure

elements of object oriented database systems.

7. A method of transferring an amount of information from
an external site into a database, the amount of
information comprising a plurality of at least
similarly structured information packages (100) being
able to be generalized by a common general information

structure, said method comprising the steps of

generating once a document description file (30) (DTD)
characterizing the general structure of the

information packages (100) to be transferred,

generating once a database schema (10) 1n the
receiving site database (10) according to the document

description file (30),

sending said plurality of information packages (100)

fto the receiving site database (12), and
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writing the information to the database (12)

corresponding to the schema (10).

8. A computer system on which at least a database
management system is installed configured to be able
to run a computer program implementing the method
according to claim 1 to claim 6 or to be able to
assist in performing the method according to claim7.

9.

An electronic data carrier storing data usable to
install a computer program implementing the method

according to claim 1 or to assist in performing the
method according to claim 7.



