"METHODS AND APPARATUS FOR GENERAT[N@ AND DI STRI BUTI NG REPORTS Thi L ?@
application clainms the benefit of United 5 States provisi onaﬂ@éﬁro’?
application No. 60/102,451, entitled System And Met hods For ating And
Distributing Qutput Reports, filed on Septenber 30, 1998. Bagﬁaggund of the
"fnvention 10 - This invention relates to nethods and apparatus
for generating and distributing reports-and to i nprovenents therein.
Conputer reports are used to organi ze and di splay data for use by humans.
Exanpl es of conputer 15 reports are reports on sales, production, accounts
recei vabl e, accounts payable, etc. Such reports may be di spl ayed on a
conputer nonitor or printed out on paper and nay generated at periodic
intervals (e.g., daily, nonthly, or yearly). 20 Typi cal |y,
conput er dat abase nmanagenent systens are enployed to | ogically organize
data stored in databases. Rel ational database managenent systens can al so
be used to store data in tables having columms and rows corresponding to
data attri butes. Exanples of 25 data attributes could include sal es region,
sal es vol une, products sold, etc - 2 - S ppllications are often
used to automatically genera§§§ﬁ ETH%$S P ,EXLEEP B#%: t abases on a
periodi c basis. Such softwar prtattotrs—ar ive to
develop. 5 Furthermore, routifie, TR h3:ikESRRAIbEREIRGF United

5 States provisional patent application No. 60/102,451,
entitled System And Methods For Generating And
Distributing Output Reports, filed on September 30,
1998. '

Background of the Inﬁention

10 This invention relates to methods and
apparatus for generating and distributing reports and
to improvements therein.

Computer reports are used to organize and
display data for use by humans. Examples of computer

15 reports are reports on sales, production, accounts
receivable, accounts payable, etc. Such reports may be

_ displéyed on a computer monitor or printed out on paper
and may generated at periodic intervals (e.g., daily,
monthly, or yearly).

20 Typically, computer database management
systems are employed to logically organize data stored
in databases. Relational database management systems
can also be used to store data in tables having columns
and rows corresponding to data attributes. Ekamples of

25 data attributes could include sales region, sales

volume, products sold, etc.
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in[dqganizational structure, changes’ih.data attributes, etc.) can al so be
axpensive and tinme consum ng. Even if the software applications are

mai ntained in a tinely fashion, end users have no way 10 to easily tailor
the conputer output reports to suit their own specific requirenments. At _
present -~ in order to gener-ate a conputer report based on the data sftored in
t he dat abase, the database user nust be at 2east famliar wth that 15
particul ar dat abase's query | anguage. Needl ess to say, nobst users of
conputer reports are not famliar with any database's query | anguage, nuch .
less all the query |angua§eftwhrehapplicarionsopreaetirzassedsd® in their

wor kpl ace. Attenp mfa]%\iga@qg ggﬁegake Ebﬁﬁéhééﬁgo@@p\wtféﬁ@&%s £1¥m
na at abas

formul ati ng relatlo gueries and produci ng conmputer reports.
See, for exanpl datprbaisss er al PerP-PSleB'P‘éh? 5, %%@hwt@ﬁ%tled " Met hod

And Appar at us F%{/\ﬁi&@@lﬁﬁbﬁg ArBegentrEIL 09 &xfies yvd ot A detellse Based On A
Report For mat ch is 25 |ncorgorated herei n Ey referquﬁ Such net hods,
however , req& r UL BeTPRr PabF PPEY 61 PR HREGRRABRSELT ORI T H S K& 3RFRSut er
report was ori glmalolr)gageaatabadl Atpaedutbpr efiangeexirstdatfeor a method and
apparatus for gen and d| rlbut

ter t £ports whi ch
does not reqU|r€t§F6 P& ngetﬁo cﬁ%t #Zgu??e %Fn?larlqupqﬁfL dat abase
query | anguages coasdmdogs nBveneqfbi theasctswar® %PR&&G%ﬁ%QﬁSIaTGV|em/of t he

foregoing: 11 g QBhea! 101 ol Pl e OVEOLA LG, | Qo UALIS BT R0 Y
apparatus for n drstri utln onputer output ‘reports
10 to ea51ly tallor the computer output reports to suit

their own specific requirements. -
At present, in order to generate a computer
report based on the data stored in the database, the
database user must be at least familiar with that -
15 particular database's query language. Needless to say,
most users of computer reports are not familiar with
any database's query language, much less all the query
languages of the plurality of databases used in their
workplace. Attempts have been made to providing
20 interfaces for formulating relational database queries
and producing computer reports. See, for example,
Kaplan et al., U.S. patent 5,539,903, entitled "Method
And Apparatus For Producing A Report From A Query To A
Database Based On A Report Format," which is
25 incorporated herein by reference. Such methods,
however, require the availability of the database from
which the computer report was originally genérated.
A need therefore exists for a method and
apparatus for generating and distributing computer
30 output reports which does not require programing, does
not require familiarity with database query languages,
and does not require access to a database.
In view of the foregoing, it is an object of

this invention to provide a method and apparatus for



whi ch does not {'r}equi re programing, does not require {f;,am' liarity with

dat abase query | anguages, and does not require access to a database. 5
Sunmmary of the Invention These and other objects of the invention are
acconpl i shed in accordance with the principles of the invention by

provi di ng a nethod and apparatus for generating and distributing conputer
output reports 10 which does not require pfagram ng, does not require
famliarity with database query | anguages, and does not require access to a
dat abase. Unattributed reports and attributed reports are stored in a

report war ehOUS@enéi:hE!LthQﬂdr&DQEi:ﬁb@Eﬁq@eétﬁﬁ;ﬁhﬁéi* fouaipuld repbatkr i but ed
reports and attr Egareports tions in reports stored in the report

war ehouse are r’rﬁ eﬁnﬁogef%@f (REQLr 31019955 fotas & E®herei n, an
unattributed r e;ﬁamﬁld:anptyseisthi eqimtatbwbé aquenty drargfuagelsyt eddr epest not

conpri ses repor 2 r ure definitions. The present
invention is pa% gg%?a ?gc%w ted %) &aéaépgp s|C";(':at| on in a distributed networked

conput er envi ronnent, for exanpl e, such as found in many -Businesses. In

such an envi fonSummaty £ thie eFnventibmsirabl e that dat abases are control | ed
and managed centrally. Furthernore, the nunber of databases in use by a

particul ar business nmay bEhé¢se g@%rﬂﬁftemalqblﬂ@sy dfak@eadayenbiorasrey

| earned. Moreovgicomp PREKEE U AT adSSFaddb 8Bt 1Oft hed %rr%‘EchiBflTEHtsff gHEput
report 30 information may not have access to the rel evant database or

dat abases. Unl i kBVERRCR R \HRERELdighputigthad dod eepsrasust feA enpl oy
headi ngs whi ch ysRer&€iS¢ rand Mistributing computer output reports

10 which does not require programing, does not require _
familiarity with database query languages, and doeé ﬁot
require access to a database. Unattributed reports and
attributed reports are stored in a report warehouse.

Attributed reports are generated from

15 wunattributed reports and attributed reports.

Exceptions in reports stored in the repbrt warehouse
are monitored and selected users are notified. As used
herein, an unattributed report comprises report data
and an attributed report comprises report data and

20 report structure definitions.

The present invention is particularly suited
for application in a distributed networked computer
environment, for example, such as found in many
businesses. In such an environment it is often

25 desirable that databaées are controlled and managed

~centrally. Furthermore, the number of databases. in use
by a particuiér business may be large and their query
languages not easily learned. Moreover, a particular
user in need.of stored computer output report

30 information may not have access to the relevant .
database or databases. _

Unlike many databases, computer output

reports often employ headings which use industry- or



-4- corporation- specfj-.-f_ ic term nology, making themreadily {‘L_;m'der stood by
users. Furthernore, conputer output reports are generated at periodic
intervals and represent stored "snapshots" of particular databases 5 at
particular points in tinme. Finally, the formof nmany conputer output
réports (e.g., certain types of accounting output reports) is determnined by:
governnment regul ation or industry convention. Further features of the
invention, its nature 10 and vari ous advaﬁt%gés will be nore apparent from
t he acconpanying drawi ngs and the follow ng detail ed description of the
preferred enbodi t rief ription.of I QS G { 5 n

overvi ew of an app ro}:[al}go oﬁp%gi%égn%f?g ﬁﬁaléﬁg' %‘gité\iﬁ?%u?lﬁl% rce(J)ar(ripl}@r

out put reports. URdgrszookdolwy psetisensFofthaemappareenpuidr RIGPUE and t he
user term nal i dicaaleh detablorabllf af OPYGufcURlesld 1L fOr a

typi cal output report. 50 FI 4 shows a preferred data
structure for udePHeGENfgstrEedef FRRPFBAESHf Oht tPePtEH FettaPasmsGg 5 is
“a flowchart idl ust rRldiigutiBe poesessinf comaer aki gL gy f rétit@dd @Forts from
unattributed reports and attributed reports. 25 ) FIG -6 shows an
exanpl e of an eXia¥ ﬁ&W?FbBP@B“FeBSBPFt?I 8- 9- s B ipRES &F ext er nal
definitions useGdcvugeitgabunguld pepoatkyi bstestéapnidd Yyt Qo rlax an :

exanpl e of a new at&ributed 30 reﬁgrt %eggrgéfd fromthe existing report of
FIG 6 based on TH&LEEPNSE ABFPRIFYoRZEFH 7. FIG 9 shows anot her
exanpl e of existing Further features of the invention, its nature

10 and various advantages will be more apparent from the
accompanying drawings and the following detailed
description of the preferred embodiments.

Brief Description of the Drawings

FIG. 1 is an overview of an apparatus for
15 generating and distributing computer output reports.
FIG. 2 shows portions of the apparatus of
FIG. 1 and the user terminal in greater detail.
FIG. 3 shows a data structure for a typical
_output report.
20 FIG. 4 shows a preferred data structure for
use storing the definitions of attributed reports.
FIG. 5 is a flowchart illustrating the
process of generating attributed reports from
unattributed reports and attributed reports.
25 FIG. 6 shows an éxample of an existing
attributed report. _ |
FIG. 7 shown examples of external definitions
used in generating a new attributed report.
FIG. 8 shows an example of”auhveattributed
30 report generated from the existing report of FIG. 6
based on the external definitions of FIG. 7. )
FIG. 9 shows another example of existing

attributed reports.



attributed reports. - 5- FIGﬂgﬁO shows external definitions used to.;
automatically generate new attributed reports. FIG 11 shows newy
generated attributed reports generated fromthe existing reports of FIG 9
. 5 based on the external definitions of FIG 10. Detailed Description of the
| Preferred Enbodifrents Referring to the figures, a method and apparatus for
" generating and distributing conputer outgu% reports which does not require
program ng, does 10 not require famliarify w th database query | anguages,
and does not require access to a database is provided. As shown in FIG 1,

unattributed reports and pid i8R JLRY T nANC aele®hSHibAs €894t ryar ehouse

20. Report warehouse 20 may be resident on a nmaminfranme 15 conputer, for
exanpl e. Report 2WePBdetEel B ganeratented iptdd ipntgdasePRRFEh houses a

collection of reports forppMariOUSHYWES HRSA yIheuRFaledPaeLechbstedr ef erably
stored in chronorogical order. Report warehouse 20 preferably_includes main

processor 20 22r€ Eﬁtg?ﬂﬁﬁﬁQ%ﬁ|é%?maﬁ@edP§F§F6HggF BerbSe?E FHe- adility to

conbi ne and §li baked aforilfe aga@diald dedibieibnseedsFIslewioeports can al so
be generated according to external definitions. The system preferably al so

| ncl udes means 400, SANCTAIINGR (A0G BRc0b eonlehoERasEbOR 8t | east one
stored in report \'/varehougzeef?e(()“airpl% QEC YRS ‘é’@?ﬂrﬁéeﬁe@egﬁ&ﬁ”éﬁ&“s set forth
eg., ag thah 10% dr

in the exception definition reate op 1n sales in a
particul ar apparatus for generating and distributing computer

output reports which does not require programing, does

10 not requife familiarity with database query languages,” -
and does not require access to a database is provided.

As shown in FIG. 1, unattributed reports and

attributed reports are stored in report warehouse 20.
Report warehouse 20 may be resident on a mainframe

15 computer, for example. Report warehouse 20 is a
centralized database which houses a collection of
reports for various business groups or projects,
preferably stored in chronological order.’ -~
'Réport warehouse 20 preferably includes main processor

20 22. Report combination and division gives users the
ability to combine and divide reports according to
their needs. New reports can also be generated
according to external definitions. The system
preferably also includes means for generating a table

25 of contents based on at least one attributed.report.
Exception discovery requires monitoring the_reports
stored'in'report warehouse 20 and oécﬁrs Qhon pfeéset
conditions set forth in the exception definition (e.g.,
a greater than 10% drop in sales in a particular

30 business unit, where the sales results are in a
specific output report) are found. Exceptions in

reports stored in the report warehouse are monitored



30 business unit, where the sa[es results are in a specific output #eport)
are found. Exceptlons in reports stored in the report warehouse are -

noni t or ed -6- and selected users are notified, according to exception
definitions. Report warehouse 20 al so includes report spool 24 and
repository 26. ‘Report spool 24 is used 5 for spooling report data for
unattributed reports and attributed reportg -Repository 26 is used for
storing external definitions, exception definitions, and report structure
definitions. In addition, repository 26 preferably 10 includes definitions
storage 28 and andegulestéd ois@es 2re nldiel fildd,i idorsrdifnigCltomekeeppian '
attributed report _are, stored in definitions storage 28. Schedul es for
delivery of seISSFéﬁlFé%%?ts to selected user are stored in schedul es
;storage 29. 15 Repmatt twatelicatsa atmratboan@cﬂgapesalrbpogener ated by

report generati S f en ur, t runni ng
appli cation sof?ggég)ﬁgg%Pétég%égfﬁﬂégoé? Sys OH% %8%@ 53?@§|8§%%o
systens are §hoﬁﬁriﬁp¢¢tin9.rQPqHWEQBQQMﬁﬂr'§W§¢éﬁn99t€ﬁoreéﬂahﬁl@ndZO

A- Spool , a CO”“EEE&@%ﬁMe@V@%ﬂéﬁﬂéf5ﬂkaﬂoéﬁﬂafyab% R%Chég@)fefeégéépﬁd
|ncludes mai | selection unit 82, spool 84, and master 86. Simlarly

second spool sy@¥EATDRL (definiiimie, wceRidon d5f5§§Fé°BEer39?oﬁeE?§¥en1

spool ) preferabiyri@ehrdegediitisglsection unit 25 92, -spool 94, and naster
96. Masters 86 and 96 provide instructions as tq mhlchﬁigg?rts shoul d be

sent by mail selection unt? SUb ERR 9F SR SHEOR YprEcBEES Y Mai

10 includes definitions storage 28 and schedules
storage 29. The attributes which make up an attributed’
report are stored in definitions storage 28. Schedules
for delivery of selected reports to selected user are
stored in schedules storage 29.

15 Unattributed reports are typically generated
by report generating systems (for example, general
purpose computers running application software) and
stored in spool systems. Two typical spool systems are
shown in FIG. 1. A first spool system 80 (for example,

20 A-Spool, a commercially available spool software
package) preferably includes mail selection unit 82,
spoocl 84, and master 86. Similarly, a second spool
system 90 (for example, 0S-Spool, a basic operation
system spool) preferably includes mail selection unit

25 92, spool 94, and master 96. Masters 86 and 96 provide
instructions as to which reports should be sent by mail
selection units 82 and 92 to main processor 22. Mail
selection units 82 and 92 monitor reports stored in
spools 84 and 94, respeétively;

30 Report mart 30 is a localized database which
houses a collection of reports for a'particular
business group or a particular project team. Report

mart 30 preferably includes report spool 34, and



".selection units 82 and 92 nnnitor're%prts stored in spools 84 and 94,
respectively. 30 Report mart 30 is a |l ocalized database which
houses a collection of reports for a particul ar business group or a
particul ar project team Report mart 30 preferably includes report spool

34, and- -7- repository 36. Repository 36 preferably includes definitions
storage 38 and schedul es storage 39. The pystem preferably includes archive
40 for backing up as well as archiving reports stored in 5 report warehouse
20. Archive 40 preferably includes archive processor 42 for interfacing

with report spelosd4oaqd3storagpoddtboy 36 opiaferapby tinclentest rom report
spool 24 to archi,ve processor 42. ers are preferabl ray ded with an 10
interface, ma rméﬁdopépﬁgfjfﬁgﬁ Prgisﬂ?éhﬁﬁ%%&ﬁg% s%%/a eo%\é‘;:eil | owi ng t he
user to (1) control theTheosgssenfprefivrablnginmhides mrabd vieo 48t tfoirbut ed

reports, (2) acc ters an CJ | £Rprts should be
sent by mail %@Fggﬁﬁgﬁgugftgggﬁ 3%d§g§£?%§€§ %%%ngiggégsorl%z, and (3)
speci fy thé defepoirti sasehndsech@dul Asckive et i prefgrahivoripci@dest t ri but ed

reports are generabedptpanLupat ksl Byl ctht ePRIdmand al tiddaytced reports.  As
|

used herein, an unattributed report conprises only report 20 data while an
attributed repPerlc8AprndestrEpdet 4Hafar a3teing LLRFTS St GEPBr e

definitions (ireporti BhBHNBLEOR,aRAH Ve hatkskas e and position about the
i ndi vidual data itens included in the rqgortg. Iflé)rtjﬁylar, conput er
output reports are geneV&gEd pye preferably provided with an

10 interface, master and repository maintenance means 46,
.for allowing the user to (1) control the process of
converting unattributed to attributed reports, (2)
access masters 86 and 96 to specify which reports
should be sent by mail selection units 82 and 92 to

15 main processor 22, and (3) specify the definitions and
schedules stored in repository 26

Attributed reports are generated from
unattributed repofts and attributed reports. As used
herein, an unattributed report comprises-only report .

20 data while an attributed report comprises report data
as well as report structure definitions (i.e.,
information about the boundaries.and position about the
individual data items included in the report). In g
particular, computer output reports are generated by

25 databases for display or printing in unattributed
report form (i.e., as a page of alpha-numeric symbols
which lacks report structure definitions).

‘Report warehouse 20. includes means for
generating attributed reports from unattributed reports

30 and attributed reports by identifying the report
structure definitions for an unattributed report. The
means for generating preferably includes a first
converter for converting unattributed reports to

attributed reports and a second converter for



25 databases for di splay or printing in unattrlbu{ed report form(i.e., as
a page of "al pha-nuneric synbols which | acks report structure definitions).
Report warehouse 20 includes neans for generating attributed reports from
unattributed reports 30 and attributed reports by identifying the report
structure-definitions for _an unattributed report. The neans for generating
preferably includes a first converter for gonverting unattributed reports
to attributed reports and a second convert€r for -8- converting a first
attributed report to a second attributed report. The functions of the first

converter and tDen9erOlKl COVEICL Ul eBIpke obe Losargorated in

software resi dent On AAID processor rocess of~ generating
attributed repoktsribwrgdineanatitbut dher dponctdoandost thebbitedtreports will be

di scussed in reéat@@ts@es %rdd @hé se@&%ds%%h%@r%?f ﬁagbl Yo &fa 5;99& uggs means
for pushing (for exanple, push search 50 and push search 52, as shown

in FIG 1) sele%@%ﬁFRQﬁﬁﬁq #W(ﬁﬂﬁq%érﬁe§8§ﬂdﬂﬁﬁeﬁ8u§61¥opé%ﬁ%ﬁﬁQ%i%%ews

based on preyi ouséypa&é@é:s Iosdne;@x&rﬂatt%@aatt@dbutdaateyéﬁw £¥&m provi ded
with a term nal W?Ich es a nonitor ort PC 63 15 (for

provi di ng funct??ﬁﬁﬁ kp It%ﬁ?qt5céppzé&tFéBUFngF gEs tot Lt R vi dual
users), and neahisdurseakdaptdede riedicel iteatIgn 64, neans for report searching .

66, means for report edi taﬂ'hr(t_:g s%%,ter[ﬁe%r}se for ?iepo%to_sal)lnﬁg%%s meand ans for
report circulation 72. 2 {8fﬁP 1 460 §"% %ﬂ eater -
detail in pushing (for example, push search 50 and push
10 search 52, as shown in FIG. 1) selected reports from
the report warehouse to selected users based on
previously established criteria.
Individual users are provided with a
terminal 60 which includes a monitor 62, a report PC 63
15 (for providing functionality such as localized report
stérage for individual users), and means for exception
notification 64, means for report searchihg 66, means
for report editing 68, means for report saving 70, and
means for.report circulation 72.
20 Terminal 60 is shown in greater detail in
FIG. 2. As shown in FIG. 2, terminal 60 also includes
means for report PC search 100, means for exception
search 102, means “2>r table of contents search 104,
means for report name plus value search 106 and means
25 for report name search 108. Means for report PC search
100, means for exception search 102, means for table of
contents search 104, means for report name plus value
search 106 and means for report name search 108 are
coupled to report viewing interface 110 which is
30 coupled to drill-down drill-up means 112. Report
viewing interface 110 allows the user to view the
search results on monitor 62 while either initiating a

new search by inputting new search parameters or



FIG 2. As shown in f1G 2, terminal 60 also includes meahs for report PC
search 100, neans -for exception search 102, neans for t-able of contents
search 104, neans for report name plus value search 106 and neans 25 for
report nane search 108. Means for report PC search 100, means for
extepti on search 102, neans for table of contents search 104, neans for
report nane plus value search 106 and meang for report nane search 108 are
coupled to report viewng interface 110 which is 30 coupled to drill-down
drill-up nmeans 112. Report viewing interface 110 allows the user to view

the search resuits) OhdRpP b @2 1MihkedsiwvhhehrbRgh i Bhé NGt S B W eRAE by

I nputting new search paraneters or -9- drilling-up or drilling-down

t hrough the stoﬁ?xﬁﬁ%a ired, opfiRuEZEPRI out put report. The system
preferably al so includes The! Isystenspréféepabpul Alag irepbides Wulah preferably

conprises 5 neans. 1o sSearch _report warehous or._r rt,.mart 3Q for
unattri buted rgrgeoar % %n%rozft £ ﬁgdp gdrFBSE?%s,ghf‘(ﬁ)}ér%fﬁfég)rgan%lryaﬁoﬁné’ Y$&&fch
results and yearennso tdowelagatt treportpwatebatse c20 ras prerbiniy e tt 3@ search

results to ter r@'a(}ﬁlung(%.trliguﬁggia%ggrtguja}ldrrg@gg_éﬁl%ﬁyréﬂﬁ&de 10 nmeans to

di splay the sear result e system prefer o includes drill- down
and drill up nedierebi? gepeirpting- deanchl resnl thcand dreans sy dloqindead

hi gher-level atdyd R tr @RRL! 8o¥RESPoRE En§ UFITBEh & Ss VL YEduNRls! @RS of
other attributed 15 repaorts to nore detail | ower -] evel attributed

e ( ed
reports until tHETdmRdi #Q udBt pAABGELRR: rRwbl (1e3aNT H4 MAha®CSIBAR | i ng- up
t hrough at trg bufeaths' @Ol $SpablOvie search results.

The system preferably also includes drill- -~
down and drill up means 112. Drilling-down allows the
user to move from higher-level attributed reports which
are summaries and combinations of other-attributed

15 reports to more detailed, lower-level attributed
reports until the original unattributed report(s) is
reached. Drilling~up through attributed reports allows
the user to move from more detailed, lower-level
attributed (or unattributed) reports to higher level

20 attributed reports.

The structure of a typical report (for
example report 310) is shown in FIG. 3.

A preferred data structure for use in storing
the definitions of attributed reports in repository 26

25 1is shown in FIG. 4. A report ID is stored at a first
level. Report information, data item inforﬁ;tion,
distribution recipient information, header information,
and footer information are stored at a second level.

As shown in FIG. 5, the process of generating

30 attributed reports from unattributed reports begins
with storing an unattributed report in report warehouse
20 according to chronological order, as shown in step
500. Then, the attributes (i.e., the boundaries and

positions of individual report data items) of the



the user to nmove fromnore detalled ‘lower-level attributed (or ﬂi'
upattributed) reports to higher IeveI 20 at'tributed reports. The structure
of a typical report (for exanple report 310) is showmn in FIG 3. A
preferred data structure for use in storing the definitions of attributed
reports in repository 26-25 is showmn in FIG 4. Areport IDis stored at a*-
first level. Report information, data Lteminformation, distribution

reci pient information, header infornmation, and footer information are
stored at a second level. As shown in FIG 5, the process of generating 30

attri buLed geﬁébbﬁ‘tf aeE deektniked das egrdvirs NegtEp vsfltoh stmréi ng an |
unattributed report.in_re use 20 accor hr.ono i ca

order, as sho®fi FﬁméPéﬁlgg %Tﬂgﬁr{§9ﬁ5%u9§lﬁﬁﬁ33 ﬁ? erﬁ@ nggdaries and
positions of dndevadhehatbpalIydamawevemm)deﬁendung on—th@ - report are

det er m ned, ag ngﬁg%ggg gpt Caf¥'55c¥néﬁég€yi d%%do g%g&igﬁtes of step

510 is prefera Fiowev et pendi on the anenability
of the ori §i naktgmatiei QGtemxrecp’omn't s @nen 1o reatli @fdéqh@r gcgatbvhessone or

al | of the atpgibybeg H@ybé‘%é’téﬂnﬁ?ecﬂ%aq{d@ﬂ%ﬂ ”&‘ﬁ'é%'e' %reFhBagegttributes,

whi ch define an attributed report, are then stored in definitions storage
28, as shown FhishegeBime an eaktmUpItest 3 enatd 5ATeatdepr 6£eFa8| Y per f or ned

by 10 main paeeesseions MEfade APOMds ishas@Ntinf Is@@pm8kk, sel ection unit 82
or 92 to mai n_processor 22. Existing attributed reports can be joined or

di vi ded, as sRbFRSi n0%t ept0sANAME BAFE IRF ef@rablynger formed by

10 main processor 22 when a report is sent from mail

selection unit 82 or 92 to main processor 22. -
Existing attributed reports can be joined or
| " divided, as shown in steps 530 and 540, by selecting

data items from existing attributed reports and storlng

15 the attributes of the new attributed report in
definitions storage 28. The attributes preferably also
include report relation definitions which facilitate
drill-down and drill-up. Steps 530 and 540 are
preferakly performed by any of report warehouse 20,

20 report mart 30 or report PC 63.

The system preferably also includes means for
generating a new attributed report from one or more
attributed reports stored in report warehouse 28 based
on external definitions stored 'in definitions _

25 storage 28. For example, a business strategist might
- wish to focus on the sales results for a par;icular
" region at monthly intervals for a period of sevéral
years but attributed reports stored in report
warehouse 28 are all maintained on a daily basis. In
30 such case, the system generates a new attributed report
with monthly sales results for the selected region over
the selected period of years based on attributed
reports stored in report warehouse 28 using the

external definitions stored in definitions storage 28.



data itens fron1existing{attributed reports and storing 15 "th%;attributes
of sthe new attributed report in definitions storage 28. The-attributes '
preferably also include report relation definitions which facilitate
idrill-down and drill-up. Steps 530 and 540 are preferably perforned by any
of “report ~war ehouse 20, 20 report mart 30 or report PC 63. The system
preferably also includes nmeans for generatiyng a new attributed report from
one or nore attributed reports stored in report warehouse 28 based on
external definitions stored in definitions 25 storage 28. For exanple, a
busi ness strategi st m ghExwepbibn ﬁ@ﬁﬂe?ﬁﬂnéhcaﬁ%@ms;ast&mmgl‘ i th ]
particul ar region at nmonthly.interval,s for erjod of severa ears but
attributed rep&FF?rétgFgﬁrﬁél?gp ?feﬁa?%h%ﬁg%féﬁgeé%f%ﬂfiﬁﬁﬂﬁnt| ned on a
daily basis. | we3@rasech ceperttHétbyspeni fimedat & sf iz Inksy datawni fubed r eport
o Tont Y S PRSI oEOLbOP SELREA o FEOL AN OHPTeddibraheghed per i od

of years based on attrib eports stored 1n report warehouse usi ng
t he ext ernal® defeitectiedns Ihereewly denenitedneernt mpn tdhen beEgeat i on
moni tori ng can the se3eetahongeisth report generation based on external
definitions to generate a report_ wth specific data fields drawn froma
plurality of reports whefiPaeparpieu? braxehtt it iatyites ed. The newy

generat ed repokkpogl then (bgesenici Dl gel ceibre Usrlsha] e taNR! goef an

existing attribyted report 600 (specifically a table of sales totals for
o111 es) i shofERRSH &5 BNOWR ThotGwioh A% it Widh g eErEenge the
ext ernal dafoi nFIGoN3, pthei detéhgae@f fitions provide the mapping

such that existing attributed report 600 can be used to’
automatically generate a new attributed report 800 {(as -
‘shown in FIG. 8) with sales totals based on a state-by-
state basis (rather than on a city-by-city basis]).

15 © In addition, sub-totals and totals for the
newly generated attributed report can be automatically
generated by taking into account data field boundaries
{(usually control breaks). As shown in FIG. 8, the
total for the attributed feport'800 is 505.

20 Another example of existing attributed
reports 901-912 (specifically a table of monthly sales
totals for the months January to December) is shown in
FIG. 9. As shown with reference to FIG. 10, the

. external definitions provide the mapping such that

125fﬂéxisting'attributed reports 901-912 can be used to
automatically generate new attributed réports 1101-1104
(as shown in FIG. 11).with sales totals based on a

' qdarter4by-quarter basis (rather than on a month-by-
month basis) . o o

30 : It will be understood that the foregoing is
only illustrative of the principles of this invention,
and that various modifications can be made by those
skilled in the art without departing from the scope and
spirit of the invention. For example, the various data



such that ex1 stl ng attributed report 600 can be used to automatically
generate a new attributed report 800 (as shown'in FIG 8) with sales totals
based on a state-by- state basis (rather than on a city-by-city basis). 15
In addition, sub-totals and totals for the newy generated attri buted
report can be automatically generated by taking into account data field
boundaries (usually control breaks). As shown in FIG 8, the total for the
attributed report 800 is 505.- 20 - 12 = anot her exanpl e of existing
attributed reports 901-912 (specifically a table of nonthly sales totals
for the nonths Januar to i S ShWI’]I Fl 9. W th
reference to ﬁ"é‘c'i‘br H%%S&"é}eﬁg TSt éf%p’?reé\%e&é Fﬁg ?rggpl ng-such
that 25 exi stdmgaaurmdm:umb rcamriismﬁgfzd&ﬁrirbé-used to automatically
generate new attributed reports 1101-1104 (as shown in FIG 11) wi4h sales
total s based on a quarter-by-quarter basis (rather than on a nonth- by-
nont h basis). 30 It will be understood that the foregoing is
only illustrative of the principles of this invention, and that various
nodi fi cati ons can be nmade by those skilled in the art w thout departing
fromthe scope and spirit of the invention. For exanple, the various data

- 12 - structures nentioned herein are preferred, but other data structures,
can be used if desired. - 13 - :



METHODS AND APPARATUS FCR GENERATI NG AND DI STRI BUTI NG REPGRT 5 Wat is
clained is: 1. A system for generating and distributing reports, wherein
~an unattributed report conprises report data and wherein an attributed
report conprises report data and report structure definitions, the system
itncludi ng: a report warehouse f9r13st_ori ng unattributed reports and :
attributed reports; and neans forgenerating attributed reports from

unattri buted rﬁgﬁéﬁ?ﬁgmﬁéﬁug@g M pIsTREBSMNEe@pokrs | ai m 1

wherein the neans g 1ncludes: neans for nonitoring an

exception in gurepord Stoned ij.the report warehouse and notifying a

sel ected user. 3. The system of claim 1l wherein the neans for generating
includes: a first converger onrsg@Q@merfbirngeueagtihguaﬁd dEPer isutdihg
attributed reports; and_a secon 'convert,gr fqQr _converting a first _
attributed reptfROtS a WEISTE &t MPBETES Péﬁar fepgrt ¢ fiemof claim1l
further includtégpriremta fad peiteig aal actedbuepdr tepdrionedniper irssyzor t '
war ehouse to sel ected, ysers., 5. he.s 0 i urt.her including:
means for conbf TR eﬂ#rai lﬁﬁ’tdecfelpgﬁgrtsgrs?toirsgé %‘%Etkﬁleﬂ%%%’rtgﬁ\}hr ehouse; a%d
means for di visiystgeratindlmgied :r eports stored in the report warehouse. -
14 -

a report warehouse for Storing
unattributed reports and attributed reports; and
means for generating attributed reports

from unattributed reports and attributed reports.

2. The system of claim 1 wherein the means

for generating includes:
~ means for monitoring an exception in a
report stored in the report warehouse and notifying a

selected user.

3. The system of claim 1 wherein the means
for generating includes:
a first converter for converting
unattributed reports to attributed repbrts; and
a second converter for converting a

first attributed report to a second attributed report.

4. The system of claim 1 further including:
means for pushing selected reports from

the report warehouse to selected users.

5. The system of claim 1 further including:
_ _ means for combining attributed reports
stored in the report warehouse; and
means for dividing attributed reports

stored in the report warehouse.

R
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6. The systemof claiml fur;ﬁer i ncl udi ng: means for generatihg-a{new
attributed report froman existing attributed report based on external
definitions. 7. The system of claim1 further including: neans for
generating a table of contents based on at | east one attributed report
stored in the report warehouse; and neans to pull reports which conprises
nmeans to search the report warehouse for unattributed reports and
attributed reports based on the table of é8ntents. 8. The system of claim
1 wherein the report warehouse includes: a report spool for spooling report

data for unattributed reports_and attributed reports; and a repository for
storing external defini tlgons,'l_‘ RcE¥THOR ?i%f?ﬁ’t‘ﬁ)olnsfd‘ﬁ’c?rr e‘ﬁ‘&ﬁ‘lﬂz‘déflﬂlict ure
definitions. 9. The syst em méansafor lgéneitdieing nclnesh gt rd buitest
converter for ti upattri [ I t ttributed reports; a
second convert%r%%%:t gg%‘\‘}e? i%’élgy#ﬁgs t'ﬁtg’?]tél? X e%proerﬁ:o;ﬂ)ta%teg gp’sec'ond
attributed repextermsandefonipiohsng sel ected reports fromthe report

war ehouse to sel ected users; and - a repository for storing external
definitions, exception definitions, report structure definitions, and
schedul es for executing The fThetseskrn bt aidpdr fucshesr iacdudhbgt he

means for‘pushing. - 15_' means for generating a table of contents
based on at least one attributed report stored in the
report warehouse; and
means to pull reports which comprises
means to search the report warehouse for unattributed =~
reports and attributed reports based on the table of

contents.

8. The system of claim 1 wherein the report
warehouse includes:
| a report spool for spooling report data
for unattributed reports and attributed reports; and
a repository for storing external
definitions, exception definitions, and report ’

structure definitions.

9. The system of claim 1 further including:

a first converter for converting
unattributed reports to attributed reports:;

a second converter for converting a
first attributed report to a second attributed report:

means for pushing selected reports from '
the report warehouse to selected users; and

a repository for storing external
definitions, exception definitions, report structure
definitions, and schedules for executing the first and

second report converters and the means for pushing.

T L M o-s o=



10 !i-The systemof claim1 further incI'Udiq'r_i__g: means for conbining
attributed reports stored in the report warehouse; mneans for dividing
attributed reports stored in the report warehouse; and a repository for
storing external definitions, exception definitions, report structure
definitions, and information for conbining and dividing attributed reports.

11. The systemof claim1l further including: neans to drill-down to nore
detail ed reports based on report relatiomgefinitions; and neans to
drill-up through attributed reports based on report relation definitions.
12. The systemof claim1 further including: neans to pull reports. 13.

The systemof claim1 further including: neans to pull reports which

conpri ses neansl@.o seafbé systemepdr tlavw dhdusthépringladtingbut ed reports and
attributed reports. 14. A nmethod for generating and distributing
reports, wherein an unBeers pinreForepoing @hksibyked rxgportsdat a and wherein
an attributed rEfFee dBnpRe SEEPOFEpYRTERRSE/and report structure
definitions, the nmethod i nClofil:Jdi \%g: .at ori ng ugagtri but e% re€ortcg .angh
attributed repogts in #-Pehary” farehttdd = dnd" BRSNS BFPFTbdfed Peport s
from unattributed reports and At €1 but ed reports. - 16 - 15. The

met hod of claim 14 fugtpﬁﬁg YAEDD: sBInLOLL OG- A SESRIL K, N @ report
stored in the rgRQLiVATE i®io#8Y report structure definitions, and
information for combining and dividing attributed reports.

11. The system of claim 1 further including:

means to drill-down to more detailed reports based on
report relation definitions; and

means to drill-up through attributed reports based on
report relation definitions. '

12. The system of claim 1 further including:
means to pull reports.

13. The system of claim 1 further including:

means to pull reports which comprises means to search
the report warehouse for unattributed reports and
attributed reports.

14. A method for generating and distributing reports,
wherein an unattributed report comprises report data and
wherein an attributed report comprises report data and report
structure definitions, the method including: '

storing unattributed reports and attributed reports in
a report warehouse; and '

generating attributed reports from unattributed reports
and attributed reports.
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notifying a selected user of'the?@cburrence of the exception. 16. '.fhe'
net hod of claim 14 further includi'ng: converting unattributed reports to
attributed reports; and converting a first attributed report to a second
attributed report. 17. The nmethod of claim 14 further including:
pushi ng selected reports fromthe report warehouse to sel ected users. 18.
The method of claim 14 further including: conbining attributed reports
stored in the report warehouse; and diygding attributed reports stored in
t he report warehouse. 19. The met hod of claim 14 further including:
generating an attributed report based on external definitions. 20. The
nmet hod of claim 14 further including:- converting unattributed reports to
attributed repoibs; cdameemethgd ooff idlatimat4 rifutritherr pardding:a second
attributed report; pushing selected reports fromthe report warehouse to
sel ected users; and smenitgréng eamgikcaption tirpms repaceEtosrddahithd i ons,
report structur&eRefE MaresayseamtdSchedul es for executing the first and

second report converters,%pd the neans for pushing in a repositor¥.
notifying a selected user of the occurrence of the

exception.
16. The method of claim 14 further including:

converting unattributed reports to attributed reports;
and

converting a first attributed report to a second
attributed report.
17. The method of claim 14 further including:
pushing selected reports from the report warehouse to
selected users.
18. The method of claim 14 further including:

combining attributed reports stored in the report
warehouse; and

dividing attributed reports stored in the report
warehouse.
19. The method of claim 14 further including:

generating an attributed report based on external
definitions. '

20. The method of claim 14 further including:-

converting unattributed reports to attributed reports;

converting a first attributed report to a second
attributed report;

pushing selected reports from the report warehouse to
selected users; and

storing external definitions, exception definitions,
report structure definitions, and schedules for executing
the first and second report converters and the means for
pushing in a repository.
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