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RUN- TI ME OBJECT DEFI NI TION I N A RELATI ONAL DATABASE MANAGEMENT SYSTE% Field i
Theé I nvention The present invention relates to database systens a MAR 2003

met hods. 5 Background Information Applications that access a rel ational

. database reference objects in the database (tables, columms, etc.) by nane.

This creates a cl ose coupling between applications and the dat abase

obj ects. This close coupling causes conplications when upgrading 10 either

t he database or the application. This situation is exacerbﬂM@w mm

mul tipl ﬁwmwmfm[’ may reference the sanme objects and t m W’Mu ons

may the W raded at different times at an installed §jde.

traditional »gabgti on to the aforenenti oned problemis 15 to nmake use of the

"view' construct typically provided by rel ati onal databases. The use of

dat abase view, however, is problematic due to the well-known deficiencies

of updating views and because views often incorporate non-standard SQL

syntax in their defini tNEGHED BE AGPARAEIX FORUPUVRRPRTENAIIBBALCdat abases from

20 different vendors i sRENJESEr OBVRCT RBEBITTHOY. INNYIREFRTBA®ES 1 2z~ - 7

MAR 2003 , Summary O The | nveRRTRRPSPhEAPRERENT FHYEM ion is directed to a

nmet hod and apparatus that allows dynam c run-tinme object definitionin a

rel ati onal database. 5 In an exenplary enbodi nent of the present invention,

a layer of data and processing is introduced between the application and

t he database object. This |ayer nedi ates access to the physical |ayer and

allows the a } < O] ogi cal instead of physical nanes. The

present invention al s@nalbouentorn¢dieidQ FBIANBNAHCE: RbatDI $ydra3¥Eladd

happen dynam cally, as applications are running, if desired. The medi ating

| ayer prefer&@ﬁ?ogﬁﬂ run on a variety of relational databases, overcom ng

the vendorspecific extensions to SQ that rel ati onal database vendors have

i nt roduced.
5 Background Information

Applications that access a relational database reference
objects in the database (tables, columns, etc.) by name. This
creates a close coupling between applications and the database
objects. This close coupling causes complications when upgrading

10 either the database or the application. This situation is
exacerbated when multiple applications may reference the same
objects and those applications may themselves be upgraded at
different times at an installed site.

A traditional solution to the aforementioned problem is

15 to make use of the “view” construct typically provided by
relational databases. The use of database view, however, is
problematic due to the well-known deficiencies of updating views
and because views often incorporate non-standard SQL syntax in
their definitions. Being able to run on relational databases from

20 different vendors is a desirable capability.
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15 An exenpl ary enbodi mrent of the present invention is inplenented wth the
POEMS Dat a Exchange (a. k.a. "DEX') and, the POEMS service processor

“pt sprdbm' of Pl atinum Technol ogy) Inc. The DEX stores the data used/ W«th[}%
medi ati ng | ayer and the processing is handl ed by the ptsprdbm service
processor. In this 20 enbodi nent, the DEX nedi ating | ayer can be seen as a
mappi ng bet ween nessages submtted to the DEX and the physical table | ayout
of the DEX. This mapping allows for nultiple associations to physical

tabl es, thereby insulating higher layers from changes,~ to the physical

i npl enentation. Also, the nediation defines 25 |ogical transactions which
associ at e on&YBPaHHOE FeBHWERLEER requests wWith an action to be perforned
on a table or set of tablgssechp AN LxesR! & yiieebods RNL, neacdy appl i cation
creates one or nore requests which are sent to the DEX. For each request,
the [NYLI T1 3pR&S:tus that allpwpyrpods PEX TéruPhsedndefésifior Thet e may be
one or nore gte§9{mlp59@%%s- runni ng. Each application request is handl ed
by one ptsprdbm service processor process. The nediating |ayer data is
stored ih a netadata SobjecxespiarofemPReiTEX cAl11h¢ iRsreaAtesirornSig sPr dbm
running on the SN maEhi g Lebelsdifgt Be SANRAIELAAM QeI N1 dTRLAIAL A 1 BRPS
requests from{ he applications to thé physical tables. Consequently the
appl i cati onsadd Hot dacebaso denewr t hdhidehtydy aediatfes Recphy giccahet abl es.
The physical £obl&s By.rhanoe) o%el dnpantha BEOVIdegLEaiodihe) Meladaka
mapping is 16 'frai At ai n d, the applications wll be 1nsulated fromthese
changes. For céxmmpisalanghdsent Thaypresquesinvataontdrssughlavhdssates about a
| ogical .entity. "nachi.ney. . The | agj n hi pe" - not
cor resp%)énad tgngégp ri/aglggaggt{a}g{gelaciéﬁ]gtg Bgng[g%ll ﬁig?‘.gﬁﬁﬁﬁg’t % ar%}si%g%s} ity
of the medi akiragrirayies. 15 tazsdéoed ectlhy thedreliateli vy cakierariyactn ommanes
to physical tgble Jates andGolumms: h0.ANOLNCL exAIRLE, L A. GldmanL may
submit a nessage ich’is napped to the ogi cal transaction naned

"i p- addr ess FpechEichiergensirarse t® ng@dhithet negvelt ionabsiata®as¢ nvaridiog s elxavepl e,
the 20 quoted_elepentss should be considered |ogical objects which nmust be
transl ated to physical obiects. This is desirable since the requested data
coul d change format asnwekdmplBoy ex@mdpmhent igf vbesporsehtofinRIENBD the

physi cal dat S I i_p=a f ch. i
version 2 of qg@%‘é %g\/\gg{e}f,&?hgo 5 g?%b%g%h%%;? g%b}ére'%'a ?i&gp % % t|lb}Egaddr ess
for each mackCRES skhivdcooptatesaos e radseirfibet erft PResinum Fethiroldyy . r@arned to
the client, sibl y i i€ | j i Lhg di ating
data, a new ﬁ%i%@% Sttrgggggéc}{t%gg%p?s&é éif P%e${$e%$%$£%0&%£%?%ﬂ%ng service
processor wo@rdcksowshéew bhandigAadbe tdredrt herdor secvicesubtesddl.l Tyn5U855. 1

20 embodiment, the DEX mediating layer can be seen as a mapping
between messages submitted to the DEX and the physical table
layout of the DEX. This mapping allows for multiple associations
to physical tables, thereby insulating higher layers from changes
to the physical implementation. Also, the mediation defines

25 logical transactions which associate one or more application
requests with an action to be performed on a table or set of
tables.

In an exemplary embodiment, each application creates one

or more requests which are sent to the DEX. For each request, the

INYLIT] 51355 1 2



- 7 MAR 2003 set would be returned to the client. An advantage of using a
medi ating data layer in accordance with the present invention is tha?

appl i cations can define new nessages contai ni ng new | ogi cal transactf AW 2003
and have 5 the DEX service processor correctly handl e these new nessages

. Wwthout nodifications to the existing service processor. An application
~would sinply add a row to the DEX netadata tables to define a new | ogi cal
transaction. The service processor would know to map the new nessage to the
| ogi cal transaction data added 10 to the rnetadata tables and woul d
consequently construct the correct SQL conmand for the new nessage. Changes
to the physi cRBX databasencanepelthandhie® maY absianel ar . pAsrrdR™ ogi cal
transaction in i.n t a ayout .
Thi s coul d be dSaE g CREF I8 by out HB A u6 2l o nacher rih shal oot
transacti on aptapyddel stiviget eoagsisgl natocerans diiei nadiatdmot heyemtdadates The
nmet adata coul g al so. be i > t a C te y.fhe user _jinto
the DEX. The %s%re %V\/tl)rglad%%?gg%% asr&%g%{eg agg%ng% gtt%gngggd %‘d? l?%:ear? “would add
rows to the DE$prébadatrmihgbéesh20stne desoindercflee newheabhee nmEtedaser
could also create per-triaggers sao_th he, new tabl e. could be auytomatjcally
updat ed when %ne gﬁ?ascéal‘tnag mtggﬁllzequgsh?) artoténdsh%r?p *BREF bt P on edp%'?(ﬁécal

Arawi ngs 25 HdBlek.i sCansklioek: di ageamprdficaniexerdpl asty regst e krowacber dance
with the present ipventian,, Fl 2 is a.flowchart, of. an exenpl ary process
in accor dancelé‘\?ﬁ "R tRe pr egré%tp%yﬁ\?g?\]tsitc?r?lef Wﬁlll]hflpg{%lﬁalgﬁbﬁs- rrL?‘¥MA\R 2003
Det ai | ed Desceligpigeonvdrt Gimdé #18d,a plaboitdeditagr arheofe andaee npbatny eérbodi ment

of a systemin .accordan with the.prese i nvention ich is inmplenented
o th o BeENs trars ekt Tares Ty B0 i Pocre b T EN bieed BERTTF < ne
PLATI NUM Pr ovi si on CormmneSenpleces Refercenee fatudet ddra, DEX-ABH) aconpri ses
a plurality of physical tables .1S00 and can.jnferact, with one or nore

appl i cati ons '?Le(f%.agEXaanp u%Sao ogalﬁﬁgi %&Jité'nga]l%ﬁfti REF s "pr o%%ilc?r?lﬁaﬁect or
and TS Reor g.ndne assdiid@rceaidh mbhendyr esenéspdindendi Hphyaisediwaibiag 10

| ayer 1100 is_provi ded hetyeen_ the | i cations .100 and the physical tables
1550 of the. BP0 RIE hod it tAgt TaySrPTIO ALY s Penge B RtigRot oyt

i nstances of ta RPOEMSctl8l atrhosibdcedababasie tsefiyd e opr 0HRSS b PiPfsipadbmble

process 1150 and a r’ﬂ?t aq%ta subj ect area 1200. Mediating data 12S0 is
a

stored in the netadata subj'éct 15 area 1200. The nediating data 1250 is

used by the ptsprdbm ser wnoehqr ezessty, blblias degcsited beh@ssage which

is mapped to the logical transaction named “ip_ address for
machine” where “machine name” = absunl0. In this example, the

20 guoted elements should be considered logical objects which must be
translated to physical objects. This is desirable since the
requested data could change format as well. For example, in
version 1 of POEMS, the physical database may store only one
ip_address for each machine. In version 2 of POEMS, however, the

25 database may store a list of ip_address for each machine. This
would cause a different result set to be returned to the client,
possibly breaking the client application. Using the mediating
data, a new logical transaction is defined for version 2 which the

service processor would know how to handle and the correct result

[NYLIT) S$1355.1 3



The nedi ating |ayer 1100 provi des a mappi hg between nessages submtted to
the DEX 1000 and the physical table Iayout of the DEX rThis mappi ng_lfgmm
for nultiple associations to 20 physical tables thereby insulating hi 3
l.ayers from changes to the physical inplenmentation. Miultiple |ogical names
. can refer to the same physical object and the | ogical nanmes may change over
- time. Also, the nediation defines |ogical transactions which associ ate one
or nore application requests ‘(e. g., PEC nessages) 25 with an action to be
performed on a table or set of tables. An action corresponds to one of the
data mani pul ati on | anguage (DWM.) verbs: insert, update, select, delete.
Each appl i catseon wd0Dd dreeatesrmate tor timprad ieaguest s and sends the requests to
t he DEX 1000. The DEX ,10QQ retuyrn esult -~ I, 58S. .- 7 MAR
2003 for each request Arlne(?giv%]g%ﬁgeoéga%grﬁ%o%em%{%lﬁrlghmégs%ar\?ia%g'?plrnocessor
processes 115 -amyabes ninthi nige gtreanyt oimyenhik ren iBachatppdrldatt oms equest i s
handl ed by on t sprdbm process 1150.. All |nstances. of ptsprdbm runni ng on
the sane machifie"Fefef "t°6°the° scéjrrrlljgah% nzi;dzlgteg. f%gajfﬁgrtér%r} eac%rll%n%ranr?oggve
physi cal st ablgs DEResemtiadapsormapsrreguesty f iamlehehapplnegans ongeto
requests to the hgsi c?alf.t apl es. tCoggeqeueg;;lX ther aggl ications 1(%0 do not
need to know YHE T HeMTF 675 O Re" Phy i Gal™? abi €&~ 1500 °TRe" phySi cal

tabl es 1500 mepypichangen avendt ¢ i lgnddd pr evivded ttHeaDEK he-ts@badat=pleappdong i s
10 rmai ntai ned, the agg%j Elat i,or&s will be insulated fromthese charé%g%. The
medi ating met% f 88'OF JPAEEEY For EXAMSTEIChHPGFEaEThY MS or
by updati ng amappbi eas itor 160.ndseBgexanthe, 16gitew apphdLat bond=l30 aaaad have
new nedi ati ng dg%a rel evant tao that  appl.i.cation Iarc(ed i nto the netadata
subj ect *&rea 1200° TRTA2E5 E3pHIS I""P?y‘“%rl&nca’é%e‘% CBYiBi T PR t 1At t he

vari ous produed:Srenhi s usemkhe Sstrenofw mbes@Fesent i nvention can evol ve
separately) without requiring all applicatiqns to be updated.at. the sane
time. Preferably, such“tipdafes® &€ ggﬁ’icg gﬁ’fab&?et Ha" \t]flaBg?‘f)c} dée8sor
1150, as opposgd e piwVi di Agw aRRliceAtd0RSadO0odiveatl BeRIIntd Xppihg

medi ati ng met adatacll 1250. Transl ati ons, Oﬁcur in the DEX servi 86 ro,c?‘ssor
1150. The ser¥i C39pFoteorC115t5 s8R S HEYRRLI atit§ GatH T556°%0 Perfbrm
the trangl ati®n.usihg &eratscen plodessel il k2Qnhpt efeizabl yn usesyadsiadidar dhe
open interface such_as open dat %l%ase connec%ivity (ODBC) 25 to interface
With the et atfatH "eabt B35 eF 1360 B/ G 30A%% appl i cations 100. In an
alternative enbodi mentThea meustiadn ROEMS {AMWBCohdrihaey rencapsitaat esadlhe

transl ation | ayer aof the}‘ service processqQr 1150. This | ver could wen be
used by thi rdc%eaartﬁ% Bppt ecéif?ﬁrfé“tf"oi;h‘f NVAY-T| B3 EsFqwould create a table

using standard SQL, then would add rows to the DEX metadata tables
20 to describe the new table. The user could also create
per_triggers so that the new table could be automatically updated

when an existing table is updated.

Brief Description Of The Drawings
25 FIG. 1 is a block diagram of an exemplary system in
accordance with the present invention.
FIG. 2 is a flow-chart of an exemplary process in

accordance with the present invention.
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- 7 MAR 2003 accessing the DEX (e. g.InfoReports).Iln an exenplary

enbodi nent, the nediating data 1250conprises a set of tables as _

fol | ows: 5per table: This table includes the master |ist oftables. EaZNABQQﬂe
in the DEX will havean entry in this table.per-colum: This table contains
an entry for eachlOcolumm of each table in the DEX Attributes associ ated
with each columare type, size and position of the columw thin a

tabl e. 15per-data_type: This table includes a master |ist of allsupported
data types. per_key: This table contains attributes forbuilding primry and
forei gn keys on DEX20t abl es. per | ogical object: This table identifies a
Ioglcaltransé&%ﬁé#%é#€§F§H@§é@-to | ookup thetransaction details as well as
any25triggers associ atigd Wty theidsansagti®bmpan_t¥ap1eel UibobRhsnd 22l e
identifies the colummsbel onging to a |ogical transaction andwhether or not
the col urm pat tSYEFPatias aPAPNRANCT| Whaly She presenty ippgationawkifd dénst ructi on

of the SQL "WhehEne &l AUSELh PE pokME O8RS «XBhsndalbex ASISREGI at Bk dokhs A48T
with one 5 or nore |ogical transactions. An exenplary schema for storing

the nedi ating-sddeac1dBg a3 whe ZGATEVTS PASVHBIMORS " ID SEREATE RABEESnCe

Per-source pe&f;;3aur Chyd %E:knZEOMo%l-sessQu{vﬁﬁ:aqg§gréptﬁh9gl<\!§lr Ct%ﬁé@i@oo
NULL, product _id int NULL, per-source int NULL er-1last _updated

smal | dat et i mearNOFaNULIiterpet -wsittht gge scrmmorﬁtamuu@atmﬁm NTEXEPRpes four ce

PRI MARY KEY (Rehs CREA r I col um_t ype
smal [ i nt NOT aFNb%I}ngy{ Ssml%% y%necaggsc Vﬁéﬁ?&%f@ﬁ% @Nrf&ili‘r@, pé%yl%gr source int

NULL, per-I|ast updatedrsratbdineti wietINONeNREEsense i neerdtigs  spretddiint iNULL,
CONSTRALHT XRKpar. H(ﬁd"-ﬁé%r&)&%dpﬁ%@r@%&fﬁg 345&%95915%0%03%3 GEEATE TABLE

per -1 ogi cal Obj ect ect I nt j ect nane varchar (30) NOT
NULL, per_souwrtveirat tNLlJllES PETQ lodsthey kst é@lo%nalThéam%duaﬁenNO]am@LElOO

D o U3, SRl ML CONSTRRLE, e ool pleoly [ANLLTL 51955, 1

PRI MARY KEY ( | ect - per-tabl e tabl e nane varchar (30) NOT
NULL, st orageserypee chrarces6pr Nultlspréiom)j ecbcasead IGHARIA 8) mRukfataleiibtectpol i cy
CHAR(18) NUL 0 ue I 0,0) . NQLN ce jnt_ NULL,
per-| ast updzl-ﬁréa é?rg ]dgggt?%eng&%gg%\ldﬁ%’% igrs statdugrléthﬁoﬁ‘%ﬁggﬁﬁl_%uwéa
CONSTRARRT XRKjzer 12@b! e ThE RRIiNMARYY KCEarta(tlabO elnawwe) by the ptsprdbm

service processor 1150 as described below.

The mediating layer 1100 provides a mapping between
messages submitted to the DEX 1000 and the physical table layout
of the DEX. This mapping allows for multiple associations to

20 physical tables thereby insulating higher layers from changes to
the physical implementation. Multiple logical names can refer to
the same physical object and the logical names may change over
time. Also, the mediation defines logical transactions which
associate one or more application requests (e.g., PEC messages)

25 with an action to be performed on a table or set of tables. An
action corresponds to one of the data manipulation language (DML)
verbs: insert, update, select, delete.

Each application 100 creates one or more requests and

sends the requests to the DEX 1000. The DEX 1000 returns a result

[NYLIT) 5135S.1 5



CREATE TABLE per-key 20 tabl e_nanme varchar(30) NOT NULL, key-id smallint
NOT NULL, key_type char(1) NOT NULL) foreign-table varchar(30) NOT N%JLL
per_source int NULL, 25 per-last updated smalldatetine NOT NULL, pet MAB 003
smal [ int NULL, CONSTRAI NT XPKper key PRI MARY KEY (table_name, key-id) 30

. CREATE TABLE per data_type data_type smallint NOT NULL, data_type desc

- varchar (31) NOT NULL, 35 per_source int NULL, per_|ast updated

smal | datetime NOT NULL, per_status snallint NULL, CONSTRAI NT XPKper data
type PRI MARY KEY (data_type) 40 ) CREATE TABLE per_colum ( - 7 MAR 2003
~~YLIT) 5135S 1 5 10 15 20 25 colum_nane varchar (30) NOT NULL)

t abl e_name chi( 8Fh NAuest aticeigequertte® SHETTI NPt ROTEHIUBETVES] BFACSAY i nt

NOT NULL, nulgmfceégeérml ol Ly NQT DLy Seauencsref k@gesmlaungpﬁ% NLL,
per_source int NULL, per_|ast updated snmall dateti me NOT NULL, per-status

smal | i nt NULLreq@@NSTmmﬁnd)(Wﬁm ope| RFAPTPRI NIREEREYL Y ! ufrhl riavas ang e of

name) CREATE T c < Lehag (3Q) o
t abl e_nane va%éﬁ %‘g% l§l(-?[XgNCSLq}LLLy]I;Etgl Iéejmr%aﬁe%%afré?hgr%o QNO%'I%F\IL%EIa%ey id

smal | i nt SNOT Tk, aperor@ogrcreonenphmq_al |§éb1¢%‘tst prmwasmamtegvmm
NULL, per-st I %%M?k I | MARY KEY
(colum nameaé ?ggn I d%ﬁgAﬁ Pﬁfgﬁ%qt yggl(%Q
tran-typesnal ¢qrmteqN€ﬂ'tJNUI:b¢tamiltypeomnﬁvad@hmt( Siéd NOT kNgl Lk hier _sour cei nt
NULL, per | ast atedsnall e ssmal. L] LL,
CONSTRAI NT Xlﬂlélpeg(rg %%%"hs & g%’mp:\’?l&ﬁ%(c%(atran ?&{oe gg‘%ﬁ%&f arg all—fy o

t ranobj ect i chapt Chléfl'gé\lldl_\/brttm eypespredvidat NGEE NUI:LmQtraaintvem@ponghaas (10)

NOT NULIIO lNYLIl-rrlltalr:l';?S ti"‘xe appllCZ\tllvg‘rBs %vq(%§ be insulated from these changes.

The mediating metadata 1250 can be updated, for example,
by updating POEMS or by updating an application 100. For example,
a new application 100 can have new mediating data relevant to that
application placed into the metadata subject area 1200. This
15 capability provides flexibility in that the various products which
use the system of the present invention can evolve separately,
without requiring all applications to be updated at the same time.
Preferably, such updates are carried out by the service processor
1150, as opposed to providing applications 100 direct access to
20 the mediating metadata 1250.
Translations occur in the DEX service processor 1150.
The service processor 1150 uses the mediating data 1250 to perform
the translation. The service processor 1150 preferably uses a
standard, open interface such as open database connectivity (ODBC)
25 to interface with the metadata subject area 1200 and/or the
applications 100.
In an alternative embodiment, a custom POEMS ODBC driver
encapsulates the translation layer of the service processor 1150.

This driver could then be used by third party applications for
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tabl e nane, - 7 MAR 2003 per-source int NULL, per-last updated

smal 'dateti me NOT NULL, per_status smallint NULL, CONSTRAI NT -7 MAR 2003
XPKper-1ogical -tra 5 PRI MARY KEY (obj ect-id, Iran- type) CREATE TABLE

per _trigger 10 object-id int NOT NULL, tran_type snallint NOT NULL,
trigger-sequence snallint NOT NULL, trigger obj nane varchar (30) NOT NULL,
trigger _tran_type smallint NULL, 15 per_source int NULL, per-last updated
smal | datetime NOT NULL, per-status snallint NULL, CONSTRAI NT XPKper-trigger
det PRI MARY KEY (object _id, Iran-type, trigger-sequence) 20 ) CREATE TABLE
per -1 ogi cal _col umm obj ect_i d int NOT NULL, 25 logical _col-id smallint NOT
NULL, | ogi cakceessinameny arixhde(30)IMioRephittls) .col urm_name var char (30) NOT

NULL, table_nanme varc 30 NUL L er - ou e i nt. NULL, - | ast
updat ed smal | dat et i msqﬂlé“ %LNqare"r Pa?hn%ensma fnt® %{]GEEH @%@TE&‘{

XPKper _| ogi cabmps] sd2RbMARY deYal(;Dé); eet £btlowsagi cal _col _id) 35 CREATE TABLE
per _tran_columm object id int NOT NULL, logical col _id smallint NOT NULL,
40 tran-type smallint NOT NULL, colum_type snallint NOT NULL, join colum
var char (80) NULL,pd:0icabt@bl e var charmm(i3Oyaidd lincleddd EheSdd&Brllistd of - 7

MAR 2003 where_flag smallint NOT NUL order - by-sequence _smal | i nf. NOT NULL,
group by sequence smallint NOT NULL:? Q&ﬁﬁ trEef‘r‘f?‘vﬁ?%]rc'uLarl f365e MXL"“iSl have

per _source int NULL, per-Iast Updata&ﬂeﬁﬂﬁw:&jﬁttﬁﬁbnﬁa}ﬂ@-l— NULL, per_status
smal [ int NULL, CONSTRAINT XPKper-trans_detai PRI MARY KEY (object-id,
| ogical -col-id, tran_type) 10 )

per_column: This table contains an entry for each
10 column of each table in the DEX.
Attributes associated with each column
are type, size and position of the column

within a table.

15 per_data_type: This table includes a master list of all

supported data types.

per_key: This table contains attributes for

building primary and foreign keys on DEX
20 tables.

per_logical _object: This table identifies a logical
transaction and is used to lookup the
transaction details as well as any

25 triggers associated with the transaction.

per_tran_column: This table identifies the columns
belonging to a logical transaction and

whether or not the column participates in
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CREATE TABLE per-index-type index_type smallint NOT NULL, 15

i ndex-type_desc char(20) NOT NULL, per_source int NULL, per-I|ast-updated
smal | d~tetime NOT NULL, per _status smallint NULL, CONSTRAI NT - 7 MAR 2003
XPKper - i ndex-type 20 PRI MARY KEY (i ndex_type) CREATE TABLE per _i ndex 25

. tabl e_nanme varchar(30) NOT NULL, index_sequence smallint NOT NULL,

i ndex-type smallint NULL, per-source int NULL) per-I|ast_updated

smal | datetime NOT NULL, 30 pér-status snallint NULL, "CONSTRAI NT

XPKper _i ndex PRI MARY KEY (table nane, index sequence) ) _ _ 35 CREATE TABLE
per _i ndex col um col um_sequence smal lint NOT NULL, table nane varchar (30)
NOT NULL, index-sequence snallint NI NORELrUericgbPé FemeQbal ¢ite('30) NOT
NULL, colum name varchar(30) NOT NULl,.per_source int NULL, per-|ast
updated smal | datetime NOT NULL, (NYLITI 513S5 1 1 2 ' - 7 MAR 2003
per-status smallint NULL, CONSTRAI NT XPKper -i ndex-col um PRI MARY KEY

(col um-sequence, _t abl e, | ndexs ) : T [.1.C ig
per version char(fﬁf—ﬁ\%'#%% LL, 10 S%Q%%E?gﬁ %%&‘3?10 N%‘IJ%% pﬁgg_(\%g% si on
char (10) sNOT NULL, install_date smabt dairet LagidNULLLraperctsousce i nt NULL,
per | ast_updated smalldatetime NOT NULL) 15 per_status smallint NULL,
CONSTRAI NT XPKper -confi g PRI MARY KEY (per version, sp-version, doc version)
20 CREATE TABLE per - stzat gsepelast athemalfors pabtingt ctNOMmdddek ing data 1250
per_status_nane mve%ggggr(.Blk@l\%TlllgHIgL, per_source int NULL, 25 per_I ast
updat ed snal | dat'etine NOT RULL, per_ status smallint NULL, CONSTRAI NT
XPKper - st at us PRI MARY KEY (per-status nbr) 30

10 CREATE TABLE per_source (
per_source_id int NOT NULL,
source_description varchar (255) NULL,
product_id int NULL,
per_source int NULL,

15 per_last updated smalldatetime NOT NULL,
per_status smallint NULL,

CONSTRAINT XPKper_source
PRIMARY KEY (per_source_id)

20
CREATE TABLE per_tran_col_type (
column_type smallint NOT NULL,
column_type_desc varchar(31) NOT NULL,
25 per_source int NULL,
per_last updated smalldatetime NOT NULL,
per_status smallint NULL,
CONSTRAINT XPKper_ tran_col_type
PRIMARY KEY (column_type)
30 )
CREATE TABLE per logical object (
object_id int NOT NULL,
35 object name varchar {(30) NOT NULL,
per_source int NULL,
per_last_ updated smalldatetime NOT NULL,
per_status smallint NULL,

CONSTRAINT XPKper_logical object

[NYLIT] 51355.1 8



An exenpl ary method of operation of the service processor 1150 in

accordance with the present invention |s depicted in a flowchart shown in
FIG 2. As shown in FIG 2, (an instance of) the service 35 processoi MAR 3003
receives a request froman application 100 in step 2010. Such requests are

encapsul ated in a data structure--i.e., the request data structure or
RDS--i nside an application request. In step 2020, the service processor
unpacks the application [NYLIT[ 51355 1 1 3 " - 7 NMAR 2003 request and

extracts the nenbers of the RDS. The data menbers include identifiers which
are used by the service processor in step 2030 to access the netadata
stored in the DEX. In stefRIPBBY, KBheopdesk iifders are processed agai nst the
net adata. Mohe 5 specifically, the service processor uses the netadata to
dereference and nmap the contents of the request to the nmetadata. This
processing results in a translation of identifiers in the RDS into
i dentifi®rs USBENTH ITABhE phry Siabdé tabl es 1500. The result returned by the
de-referencing procedleenans: a 10 set shrelan (@ophyel ¢@LLnanes for the
current instance ofstbhegelatyglease. Thecber (licdeNpEkbcessor obtains the set of
physi cal nanmes in stuepe20>eaThe servICEBRr&dc8E8br then uses this data in
step 2060 to constrasdetanpBQcyst at enefHARMiEOhNTAR, be executed directly
agai nst1¢ he dat abasequéhees sénrvi ce processoic ({llten) exE@CHUBL, t he SQL 15
statenment in step 2@#0sawmtk-eggat hers t hentraswlit,s fromthe processing of the
SQL statenent. The geesubss widatbe exeeudlDintelt inbeNBQNUSL At enent are
remapped in step 2@8@ toadde | ogical nameslinmt NHBLRDS that was received in
step 2010. The resudNsTREENT XeRpeetuspbned in step 2090 to the application
associ at®d with the | ogi cedimramese?Qtkhas rdie)appl i cati on used when snaki ng
the request. )In this way, the application is entirely insulated fromthe
physi cal dat abase and the identifiers used therein. In another enbodi nent
of the present invention, additional netadata is stored about DEX data
i ncl udi ng 1 nfceenet iTBLESp&s Meg Whi ch entity is authoritative about the data
(i.e., mhich applicaiblenndmwns” the dabachar Ghe physiucal tabl es and which
application can updatyeiar renove the datn)intd moa fuwi,her exenpl ary
enbodi nent) di spl aykegndypor matti ng i nkasseat)i owTi sSUSE,0or ed for each | ogi cal
obj ect and used ~I|:fArkIynS38% 1 14 vardhddAR02008r Svday, an application for
rendering the data macessest t hrough t hacneatirgting | ayer on a nonitor or in
a reports Storing diesphayt andatesnatt isnglldfetiaatior NoLt.he net adata al | ows
applications that uyse sustudata to dymsasitald woLepder the data returned to
them [NYLITI 51353cNsTBAINT XPKper key
PRIMARY KEY (table _name, key_id)
)

30
CREATE TABLE per data_type |

data_type smallint NOT NULL,
data_type_ desc varchar(31) NOT NULL,

35 per_source int NULL,
per_last_updated smalldatetime NOT NULL,
per_status smallint NULL,
CONSTRAINT XPKper_data_type

PRIMARY KEY (data_type)
40 )

CREATE TABLE per_column (

(NYLIT) 51355 1 S



- 7 MAR 2003 16 CLAIMS 1. A systemfor processing data in a database, the
system conprising: nediating data storage, having one or nore definitions
of logical transactions which associate one or nore application reqﬁéﬁﬁ§%3
~ .~ th actions to be performed and a trigger data structure associ ated
mﬁth each new table to automatically trigger updating of the new tables
created when an existing table is updated; , a processor, wherein the
processor: receives a requesf froman application to process data; extracts
a logical identifier fromthe received request; translates the | ogical
identifier into a physical identifier by obtaining the physical identifier
from the nedi ati ng adarangtameage usi ngvehehdrdgPealo] d&htifier; retrieves
data stored in a phgbileatarteabl e i denti ¢hadUsy YPe-.physical identifier
processes the dat a teéfej samdgnaecor di ngmabliat] 89T d&ILltr ansaction to obtain a
result; and returnsoilbhenrssgglt to theimpdTcdtlbn using the | ocal
identifi®gr. 2. The rsydt &md or processengl dattaNPh Mldat abase as clained in
claiml, wherein theqredatfilag dat a stozbigeti §0ermdblled to process a
plurality of rel atipemabodtateabases haviing NHLLf erent SQL extensions. 3. The
system for processipeg_tlat@a vpdagedlat abasel lastek anerg®T NUBLai m 1, wherein the
one or nore applicaterontateguest s | mokltdentc™@ali ng new tables. 4. A nethod
for protessing actiCNSTRAINT dakpdaselsystem conprising the steps of
receiving a request fromeriMapplk@xatiicobuttrg nemecessolgdganayelextracti ng a
| ogical identifier fromthe received request; translating the |ogical
identifier into a physical identifier; retrieving data stored in a physical
table identifier by the physical identifier; processing the data retrieved
to obtai®m a rcesmlt ;TABLEQgoeS ikeg tpldain ng of one or nore new tabl es when ~an
existing table is updatediar@nd ret ur nvageciarasogsud® NUoLt he application
using the | ogical iwentiifdrer. m 5. Vhechmt(hod wdT cdval.m 4, wherein the
step of translatingabnelnhes obt ai ni ngatdtenpbysinat Nudentifier fi-om a
medi ati ng data stornageidsi ng the Logi eadlliidentofingrLL, 6. The nmet hod of claim
5, whereon the ~nediear segrctata i s ~i pdat edstdynamically. - 7 MAR 2003 7. The
met hod of claimb5, pdrelesn Uddetaddi at sngl dattatshornageNUsLcontai ned in a
net adat a subj ect arga efatdwe dat abasessysliem N8LL,The net hod for processing
actions in a databasasspsiremxaspet Aeyedolumrcl ai m 4, wherein the step of
processi ng further includesivdey ekl Nichfusn \ramgi, otallwiene pfrabhe s ,i cati on
and the2step of returningkdwnrgher includes returning the result in a format
associ ated with the version nunber. 9. The nethod for processing actions in
a dat abase systemas clained in claim4, wherein the step of processing
further includes processing the data retrieved according to a | ogical
transacti on emBeaddethBLB pdie tragquegte t{o obtain a result.

. Ae. Ae. AyR AR Aue. ASenAryge. Af ?. AaSR. ABZ1 Wint. AOENWAILY. A(fe. ALA, , . AsUf | ~0i gh

t tran_type_name varchar (31) NOT NULL,
per_source int NULL,
per_last_updated smalldatetime NOT NULL,
per_status smallint NULL,

35 CONSTRAINT XPKper_ tran_type

PRIMARY KEY (tran_type)

40 CREATE TABLE per_tran {
object_id int NOT NULL,
tran_type smallint NOT NULL,
tran_version char (10) NOT NULL,

[NYLIT) 51355 1 10
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per_source
per_last_updated
per_status

int NULL,

smalldatetime NOT NULL,

smallint NULL,

CONSTRAINT XPKper_logical_tra

PRIMARY KEY

CREATE TABLE per_trigger (
object id
tran_type
trigger_sequence
trigger_obj_name
trigger_tran_type
per_source
per_last_updated
per status

(object_id,

int NOT NULL,

smallint NOT NULL,
smallint NOT NULL,
varchar (30) NOT NULL,

smallint NULL,
int NULL,

smalldatetime NOT NULL,

smallint NULL,

CONSTRAINT XPKper_trigger_det

PRIMARY KEY (object_id,

CREATE TABLE per_logical_column (

object_id
logical_col_id
logical_col_name
column_name
table name
per_source
per_last_updated
per_status

int NOT NULL,

smallint NOT NULL,

varchar (30) NOT NULL,
varchar (30) NOT NULL,
varchar (30) NOT NULL,

int NULL,

smalldatetime NOT NULL,

smallint NULL,

CONSTRAINT XPKper_logical_col

PRIMARY KEY (object_id, logical_col_id)

CREATE TABLE per_tran_column (

object_id
logical_col_id
tran_type
column_type
join_column
join_table

INYLIT] 51355 1

int NOT NULL,

smallint NOT NULL,
smallint NOT NULL,
smallint NOT NULL,

varchar (30) NULL,
varchar (30) NULL,

11

tran_type)

tran_type,

trigger_sequence)



< <<<<=0>5>&??@ upkfa\W]]ca]calca]ca]calc aUc

a] ca]'ca] ca] ca] ca] ca] ca] caU] c a] ca] ca] ca] ca]ca]ca]cajcaljc alc

a] ca] ca] ca] ca] ca] ca] ca! ?@B@ A" AaAp AAAYC( CDDDEEEEFGGE HnHt | 1 cKKLLM - 7 MAR 2003

MMWN{ vgkfa\ W ]]ca] ca]cal] caUl c a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]lcalcalc alc

. aJcalca]calcalca]calcalcaljcalcalc aUc

- a] ca] cal N N- N: N=NDNOPPQR=Sd Uf UWWAVV>WKXKLLM MUWN{ vagkfa\W]] ca] ca] ca] cal]c
a] ca] ca] ca] ca] ca] ca] ca] ca] caJca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a]

calcalcalc ajfH S109B& ()-Y"109B& ()-& ' 109B& ()- @ S&10%B&' ()-9

109B& ()-& S109BB& () - 109B& ()-j a?) S1098! $109BB&' () - $10%&' () - 109B&' () -

, 109B& () - 109B& () wh&OSH%e~; ~& () - <l s’ald\inS1007) NOW4AAEL ()- 10B 10B

10B510%B&’ () - $10%s &ofdert BB {Inde$10%maQ'lint ONGUBEHLLS10! f ! 10%

U&' () -S&m 10% U&' () gsd@9oHy&'séyuddcfel 0% 4i6d 1(1)int O9QT NULL,

sub_tran varchar (30) NULL,

5 per_source int NULL,
per_last_updated smalldatetime NOT NULL,
per_status smallint NULL,

CONSTRAINT XPKper_ trans_detai
PRIMARY KEY (object_id, logical_col_id, tran_type)

10 )
CREATE TABLE per_index_type (
index_type smallint NOT NULL,

15 index_type_desc char (20) NOT NULL,
per_source int NULL,
per_last_updated smalldatetime NOT NULL,
per_status smallint NULL,
CONSTRAINT XPKper_ index_type

20 PRIMARY KEY (index_type)

)
CREATE TABLE per_index (

25 table_name varchar (30) NOT NULL,
index_sequence smallint NOT NULL,
index_type smallint NULL,
per_source int NULL,
per_last_updated smalldatetime NOT NULL,

30 per_status smallint NULL,
CONSTRAINT XPKper_ index

PRIMARY KEY (table name, index_sequence)
)
35
CREATE TABLE per_index_column (
column_sequence smallint NOT NULL,
table_name varchar(30) NOT NULL,
index_sequence smallint NOT NULL,

40 table_name varchar(30) NOT NULL,
column_name varchar (30) NOT NULL,
per_source int NULL,

per_last_updated smalldatetime NOT NULL,

{NYLIT} 51355 1 12
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smallint NULL,

CONSTRAINT XPKper_ index_colum
PRIMARY KEY (column_sequence,
index_sequence)

table_name,

5 )
CREATE TABLE per_config (
per_version char (10) NOT NULL,
10 sp_version char (10) NOT NULL,
doc_version char (10) NOT NULL,
install_date smalldatetime NULL,
per_source int NULL,
per_last_updated smalldatetime NOT NULL,
15 per_status smallint NULL,
CONSTRAINT XPKper_config
PRIMARY KEY (per_version, sp_version, doc_version)
)
20
CREATE TABLE per_status {
per_status_nbr smallint NOT NULL,
per_status_name varchar (31) NOT NULL,
per_source int NULL,
25 per_last _updated smalldatetime NOT NULL,
per_status smallint NULL,
CONSTRAINT XPKper_status
PRIMARY KEY (per_status_nbr)
)
30
An exemplary method of operation of the service
processor 1150 in accordance with the present invention is
depicted in a flow-chart shown in FIG. 2.
As shown in FIG. 2, (an instance of) the service
35

processor 1150 receives a request

2010.

from an application 100 in step

Such requests are encapsulated in a data structure--i.e.,

the request data structure or RDS--inside an application request.

In step 2020,

[NYLIT) 51355 1
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request and extracts the members of the RDS. The data members
include identifiers which are used by the service processor in
step 2030 to access the metadata stored in the DEX. In step 2040,
the identifiers are processed against the metadata. More
5 specifically, the service processor uses the metadata to de-
reference and map the contents of the request to the metadata.
This processing results in a translation of identifiers in the RDS
into identifiers used in the physical tables 1500.
The result returned by the de-referencing procedure is a
10 set of valid physical names for the current instance of the
database. The service processor obtains the set of physical names
in step 2050. The service processor then uses this data in step
2060 to construct an SQL statement which can be executed directly
against the database. The service processor then executes the SQL
15 statement in step 2070 and gathers the results from the processing
of the SQL statement. The results of the execution of the SQL
statement are remapped in step 2080 to the logical names in the
RDS that was received in step 2010. The results are then returned
in step 2090 to the application associated with the logical names
20 that the application used when wmaking the request. 1In this way,
the application is entirely insulated from the physical database
and the identifiers used therein.
In another embodiment of the present invention,
additional metadata is stored about DEX data including information
25 as to which entity is authoritative about the data (i.e., which
application “owns” the data in the physical tables and which
application can update or remove the data).
In a further exemplary embodiment, display and

formatting information is stored for each logical object and used

[NYLIT) 51355 1 14
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receives a request from an application to process data,

extracts a logical identifier from the received request;

translates the logical identifier into a physical identifier by obtaining the physical
identifier from the mediating data storage using the logical identifier;

retrieves data stored in a physical table identified by the physical identifier;

processes the data retrieved according to a logical transaction to obtain a result; and

returns the result to the application using the local identifier.

2. The system for processing data in a database as claimed in claim 1, wherein the mediating

data storage is enabled to process a plurality of relational databases having different SQL extensions.

3. The system for processing data in a database as claimed in claim 1, wherein the one or more

application requests include creating new tables.

4. A method for processing actions in a database system, comprising the steps of:
receiving a request from an application to process data;
extracting a logical identifier from the received request;
translating the logical identifier into a physical identifier;
retrieving data stored in a physical table identifier by the physical identifier;
processing the data retrieved to obtain a result;
triggering updating of one or more new tables when-an existing table is updated; and

returning the result to the application using the logical identifier.
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9. The method for processing actions in a database system as claimed in claim 4, wherein the

step of processing further includes processing the data retrieved according to a logical transaction

embedded in the request to obtain a result.



