2 of this (these) database(s) desired by the user and the
dese+iption—of—this (these) databasetsy;, —

generating the desired commands to the database(s). 5
as claimed in claim2, 3 or 4, whe- rein the engi ne conprises a

projection NRMA4or making the data visible in the desi®FdoepYPL

| ay- out .
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METHOD AND DEVICE FOR SEARCHING
AND FINDING DATA FROM A FILE

A database or data bank is a collection of
related data for determined applications and is generally
available to a large number of users. In practice use is
mainly made of so~-called relational databases in which
the data is stored in the form of tables or relations. In
designing the structure of a relational database care is
taken that in different tables links (relations) are made
between the tables by means of the data itself, in the
form of characteristics thereof. In practice use is often
further made of the fourth generation language SQL
{Structured Query Language) which in addition to
retrieving data from the database, via so-called queries,
also provides the option of making use of a (different)
programming language, for instance in order to define,
change and consult the data files.

In the currently usual practice for setting up
and maintaining a data file, and for the command to be
given by the user to obtain particular data from the
file, an extensive analysis of the requirements of a
large number of users is usuwally made by a specialist.
Not all users will be satisfied with the chosen and
implemented structure and the possible commands related
thereto. Changed insights may after a certain period of
time also entail new requirements for the users.
Modification of a structure once it has been chosen and
the commands it is possible to give is laborious and
time~consuning, i.e. expensive, if use is made of one or
more external specialists.

Known from the article by L.M. Burns et al: "a
Graphical Entity-Relationship Database Browser", 1988
IEEE, is an entity-relationship interface wherein the
model of the database is directly derived from the

schemati c

~an query-engine for

System



| ay-out as required at any desired nonent, which prevents t he conmands

for selecting being | imted 10 coimands —determ ned by ot hers, for

i nstance external specialists The 7invention further
pfovides a s searching and finding data, conprj

- one or ?‘é s‘Pl I es dat abases; - a sche’réﬁlgﬁmm
descriptlon of this (these) databas S); - a nodel of
this (these) databases) as 10 desired By the user; - an

engi ne whi ch éﬁt§€§wE€ié¥&Jdéﬂﬂﬁedngﬁam in éhéeﬁaéﬁﬁhéﬁmaﬁﬁﬁy' g
t hereof; an ich i onne%|Y to t he
nthy

e hnd tneiE PP ibYe S AlAp aY, ASER (L5 A1 Ferm.des fipd

| ay-out desiradebyinhiad atomatic manner. Furt her advant ages, features and

details of the Pr efeind ?.E'J.Q”bﬁ’}b&t?f fdr';% ok eéggl?f&@g s of

t he fol |l ow ng descrlptlon 0 erred e |nent t W th
referencd t o PREVESRMERK d!rrawrﬁgceﬁnam dataomgodels - an entifyy. 1 shows a

sinplified expaphti®h Lpprsidh"qf Amsterbai] t £996| Z£s C@eétEilRT by one or
Tor e users, design of a useJiﬂﬁte%fiﬁgmﬁnérgkﬁg£ﬁ£‘SLFS&&%%A&E%&J“3
between the displayed data and stored data is given.
Although this involves a certain projection between
10 database and a user model, the implemented structure
according to the present invention is not described here.

The present invention has for its object to
obviate one or more of the above stated drawbacks.

The present invention provides a method for

15 searching and finding data from one or more files
(databases), wherein a model of the database(s) desired
by a user is made via an interface with the user, wherein
a link is made between that model and the structure
(preferably an entity relation diagram) of this (these)

20 database(s), wherein on the basis of the lay-out of a
report desired by the user, in which data from the files
is presented in the desired form, commands are generated
to the data files, and wherein this report lay-out with
data is recorded/made visible on a data carrier, a

25 monitor and/or paper.

In the method according to the present
invention, on the basis of a model made by the user of
his problem area (reality}, an entity relation diagram is
made of that model in automated manner, wherein

30 information concerning the structure of the database is
defined. On the basis thereof as well as on the basis of
the queries the user wishes to make of the database,
commands (in particular SQL commands) are generated. The
queries to be made by the user are set in the form of a

35 report lay-out. This report lay-out also determines the
manner in which the obtained data with the generated
commands is recorded/made visible on a data carrier, on a
monitor andfor on paper, while the user can amend this



preferred enbodi nent of the nmethod according to the present invention;

25 f+¢= 3 shows a di agramto etuctdate the storage of—a
chosen nodel in a preferred enbodi nent of the device according to the
present invention; fig. 4 shows an exanple of a report

| ay- out WO EB4Hed using the method with the preferred 101 30

of the nmethod according to the presenté;nvention; fig. 5
shows a relation diagramof a sinplified exanple to explain the nethod

shows a dia urther explanafti a pfeferre I ment of

r » I &
t he met hod ghﬁ spapands for gelackhing bPeinge Lipdted: tPnGERPRARAS
fig. 7 showgdetetiniifie@nbpfotierd,MEor instahcehexternaluspeci®tidten t he

dat abase model for ingﬁgaiﬁwéﬁtfgﬂjfurther provides a system for
5 searching and finding data, comprising:

- one or more data files, databases;

- a schematic description of this (these)
database(s);

- a model of this (these) database(s) as

10 desired by the user;

- an engine which is connected to the data
files and the user model thereof; and

- a user interface which is connected to the
model and the engine for presenting a report to the user

15 in the lay-out desired by him/her.

Further advantages, features and details of the
present invention will be elucidated on the basis of the
following description of a preferred embodiment thereof
with reference to the annexed drawing, in which:

20 fig. 1 shows a simplified example of a model of
limited size configured by one or more users;

fig. 2 shows a diagram elucidating the
preferred embodiment of the method according to the
present invention;

25 fig. 3 shows a diagram to elucidate the storage
of a chosen model in a preferred embodiment of the device
according to the present invention;

fig. 4 shows an example of a report lay-out
obtained using the method with the preferred embodiment

30 of the method according to the present invention;

fig. 5 shows a relation diagram of a simplified
example to explain the method and system according to the
present invention;

and SySte”‘iﬁgﬁgggpg?tPe ed at Bn .g%k&%@&eg?hﬁﬂt yhich prevents fig. 6
RAE

fig. 6 shows a diagram for further explanation
as of a preferred embodiment of the method and system
according to the present invention;
fig. 7 shows a diagram of the (mapping) of the
user model on the database model for indicators; and
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4 ' fi g.—8—shows a diagram expl=i ning a fuorther feature
of the method and system according to the present i nventi on.

In the diagramof the sinplified nopdel 5 according to fig. 1 are shown
the data fi| 0 %2741 financi al services conpany. Shown 3@? i
herein are different groups, 1, 2, 3, 4 and 5 of data (indicators)

whi ch a user w shes to know fromthe database. Block 1 rel ates for

instance to the nunber @y pPROAHELLEVE i ndi cators)
of the nunber of hours t(\/j\l/orksd . o%er rrel%c‘)%rés“g]hn P‘fﬁi{?@& In block 2
ar'e the hour sfeature cR/fer'iqerrB‘eﬁBHPsa%‘?\o‘sY’n%e’h?(‘écmm 18, thenpgesent. |In

t he horltﬁvﬁﬁﬁzdﬁpcks (6 18) are shown the categories with whi ch

o TheS | Corae A SRR U b ki mery o 2L

rel ates or |aeteurding dicalfllqtohé are shpwn cthe (ddatactilnpafy a

In the matrixgindee 1 PWeAVides! compdnfi r$hé&on vertically herein are
different groups, 1, 2, 3, 4 and 5 of data (indicators)
which a user wishes to know from the database. Block 1
relates for instance to the number of productive hours,

10 i.e. the data (indicators) of the number of hours worked,
overtime hours and the like. In block 2 are the hours,
overtime hours and the like worked by management. In the
horizontal blocks (6-18) are shown the categories with
which a user wishes to study the indicators (data). Block

15 6 relates for instance to all orders which have been
carried out and block 11 relates for instance to all the
offices of the company.

In the matrix-like diagram of fig. 1 circles
designate which indicators are available for which

20 categories in the database and can be studied by the
user. A cross at the intersection of lines of indicators
and categories indicates that while the user would like
to set the relation in the model, no data is available
for this purpose in the database. It is possible to

25 define functions for this purpose, so that the relation
between an indicator and such a category can nevertheless
be studied. If such a function is selected, the data
obtained should only be considered as approximations,
since the data is not obtained directly from the file,

30 According to the present invention a user can
change the model as desired. In a system 50 (fig. 2) a
model 54 is included as imaginary route map of the data
bank. In the diagram of fig. 2 is shown the model 54
derived from a database 51 in addition to the three

35 sub-engines, i.e. model engine 53, query engine 52 and
projection engine 55 which together can be viewed as one
common engine. Via an interface 57 a user can define a
desired report lay-out which is implemented in block 52



designate which indicators are available for which 20 categories in the
dat-abase—and can-be—stoeied by the user—#4A cross—at theTmtersection
of lines of indicators and categories indicates that while the user
woul d I'i ke to set the relation in the nodel, no data is_avail able
for this puVWo22B4H t he database. It is possible to 25  dePFTHELA6HAN | ons
for this purpose, so that .the relation bet ween an indicator and such a
category can nevert hel ess be studi &. If such a function is sel ect ed,

the data ' ﬁﬂgﬂé I i d S ' i ons,
since the da‘f%ﬁ%ain%te% obt al r?gdegi ?Ie.g??&e??%mg{'ﬁgn?i?%%‘g“@l
Accor di ng t 0eRFENY e Blqck &8 ABRIGNALRF £9F instaneR AaAemitar @ as
desired. | nfatﬁaﬁtmﬁé (6ri whiZh €he ﬁepﬁ?ﬂeisﬁﬂa(ﬂéfirmibw(ibﬁﬁ i rragihnary
route map o t ol h i I g, i own the
nodel 54 p}ﬁ'g?ig@e%’ ftrhoemd% 3%? gbggg §Eg|ﬁ@§§%€|&r&ﬁ %69’?%%%%% 35
sub- engifnes, serees sl aretaigiviee igg}canerg épgphtth2teem the dafalfaset i on
_entgl nfe 55 \g’;%ﬁhcﬁ@cﬁ&ﬁ ﬁ&hﬁem&aéledgasaoagteminf&{‘mhéét\g\ﬁ]& h\f! a an
:gpﬁgngﬁfed $ﬁf%$@%§ﬁ%g f%é Q%s%ance noSShQSn igpgﬁe pgg;gglforléhe 'S
Amersfoort office in the year 19%2. For this purpose the
query engine generates SQL commands for the database 51,
10 In order to make these commands use is made of the model
54 which is configured by the model engine. In contrast
to conventional systems it is not necessary according to
the present invention to preset commands since these
commands are generated in a query engine on the basis of
15 the model and on the basis of gqueries to be made by the
user.

The projection engine 55 incorporates the
definitions for a report lay-out configured by the user
and on the basis thereof generates reports on monitors,

20 printers and other data carriers. The projection engine
communicates with the query engine to cause the correct
commands to be generated by this query engine, which
commands are therefore, in contrast to conventional
systems, dependent on the wishes of the user.

25 Fig. 3 shows the manner in which the model is
stored in models. Block 20 generally designates a
category (blocks 6-18 of fig. 1). The blocks 6-18 are
included in a table. The blocks 1-5 of fig. 1 are
included in the same manner in a table (block 21).

30 Block 22 (named allocation) shows which
indicators are not present for which categories in the
database. This in fact means that a connection as
designated with a cross in fig. 1 is included in block
22. It is however possible by means of determined

35 functions to derive data from other data included in the
database.

The user model of fig. 1 can be stored and
defined in the blocks 20, 21 and 22. Blocks 23, 24, 25
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whi ch is connected to-proefeetion engine 55 and nodel — engi ne 53. Bl ock
58 designates for instance a nonitor or ot her device on which the
report is made visible or printed in the desired |ay-out. The query
engine 52 5 WOSRS2I84 to retrieve indicators (profit) fromtRET e

on the basis of the nodel and a determ ned request for I nformati on,
for instance how nuch is the profit for Anersfoort office in the

he
year 1992. Faq ' reRQsext gj nhe s S onmands
for the dat abgar’s&ewﬁ.&i(fqg'lﬁ g?%léers %gtrrﬁ%lﬁe%e o% C (rir"mrl%rjf é?u‘s':g&l%&rrade of
t he nodel respeaiiivelyi PreRarty FYRe baagRegaldan c agonegatiodont r ast

to conventi ongisfardmtiial Level NAhd NELEEGAENL BLL Welield L O the present
Invention to preset cogg%ngiog n§§6££¥%§étype 23 which is connected
) via line 27 representing “appears as"™ to a block 21
(indicator) describes for an indicator in which column
this latter can be found in a table in the database,
wherein a mapping takes place of the user model to the
database model and subsequently to the database.

10 The block 26 (differential level) is connected
via line 28 representing "is available for" to block 20
(category) and via line 29 representing "appears in
aggregation" to block 25 (aggregation level). Each cate-
gory also occurs in the block 26 (differential level), in

15 which is included in which tables in the database the
persons, commands and the like are found, wherein a
mapping takes place from the user to the database model
and to the database.

Block 24 which is connected via line 30

20 representing "has property type" to block 23 and which
represents "aggregation" records the names of the blocks
1-5 of fig. 1 and in which tables in the database these
groups of indicators can be found. Aggregation
differential level (block 25) makes a connection between

25 block 24 (aggregation) and block 26 (differential level)
wherein the circles in fig. 1 are in fact set. Such a
circle implies that all combinations of categories
situated vertically beneath it and horizontally the name
of the block (aggregation) are included in the block

30 aggregation differential level in addition to the
associated column name in the database. This is performed
in this way for each circle in fig. 1.

The lines 31 and 32 both represent a "resorts
above" relation respectively at block 20 (category) and

35 block 26 (differential level) with which the connections
between categories (for instance customer order) are
stored.



commands are generated in a query engine on the basis of 15 t he nodel and
on the basts—of—quoeries to benmde bythe —Tuser. The
proj ection engine 55 incorporates the definitions for a report |ay-out
configured by the user and on the basis thereof genergkﬁﬁﬂkg bi S on
nonitors, 2WO%PM4kters and other data carriers. The projecti 'ﬁglne
comuni cates with the query engine to cpuse the correct commands to be
generated by this query engine, which commands are therefore, in

contrast to conventi ofRé stated HIRTRtiOPP I brearkheny shes of the user.
o5 \ : .

Fiqg..3 shows the manner in ich the nmoqel is stored in
nodel s. BIoPﬁsiébgéﬁgya?$y9€@¥ﬁ%ﬂﬁ£%§35aava 13@3@%&6F9 ¢PFBcRR®6- 18 of fig.
1). The bl ockncept8farcthe usemclsuddd asn cosital)l dn aheobkatkedl-5 of fig. 1

are in Is Rt nﬁﬂﬁ?r.ﬂ%éﬁ |0 :
Bl ock 22 (ngkg'gﬁgltﬁggata?%n Shows V\/rﬁdc tt%q] ‘:]cg%?.ast g’?‘s%g}rgeung? present for
whi ch c@t eg®oded i shewn on the ecks Bf $he, database;ssrughure Hvnnecti on

as desiedgat 8d DiEBefeft 0fstd M ia) dakabadeatled mAdl! 98ko a  22. It
S ohonever Rl e B Tpfhe ol Plidelie JPUUSTE LRadgiye date
The reverse situation also offers the possibility of
obtaining data such as costs in different tables in the
10 database. Depending on the queries made by the user, the
data is then retrieved from this table which produces the
fastest result.
In addition to indicators in the model which
may or may not be available in the database, it is also
15 possible according to the present invention to define
derived data, for instance the average number of
productive hours, i.e. the number of productive hours
divided by the production. In contrast to conventional
systems, such a derived gquantity is not then stored in
20 the database but is derived when it is requested, which,
in contrast to conventional systems, makes the management
and consistency of such data superfluous.
The definitions for the report lay-out are
abstract definitions in the form of queries which a user
25 wants to make to the database. In the example of fig. 4
this is elucidated with reference to two relatively
simple queries: what is the production of clients 1 to 5
and what is the number of productive hours for clients 1
to 5. If the user wishes to alter this report because
30 he/she wishes to place different years instead of
production and the number of productive hours and to
place the number of productive hours at top left, the
correct commands for the desired lay-out are generated
via the projection engine together with the model engine
35 and the query engine and the requested data appears for
instance on the screen of the user,
In starting up the system according to the
present invention, for instance to obtain the data



The user nodel of fig. 1 can be stored and defined in the bl ocks 20,
21 and 22. Blocks 23, 24—25——- WO 96/ 27841
PCT/ NL96/ 00101 6 and 26 of fig. 3

represent tables (or entities) called respectively propert ,

aggr egat i on, V@3¢ ®@Akt i on differential level and di fferg‘ﬁ{’ﬂ"é‘wx@gel .
The bl ock property type 23 which is conngcted 5 via line 27 representing
"appears as" to a block 21 (indi cator) describes for an indicator in

whi ch ol UM raquirell Sn! 214874 G DSUA] helnbBRLCehgihlosdat abase,
wherein a mapping takes, ce _of_the user ‘nodel to the
- activated first of all. The model engine internally makes
an entity relation diagram of the data file on the basis
of the model of the information and the information
5 concerning the structure of the database. The blocks of
the diagram of fig. 1 form this entity relation diagram.
These blocks represent the model for the user and the
relations thereof in the database.
Once a desired report lay-out has been read by

10 the projection engine, as designated in fig. 4, wherein
the user wishes to obtain the number of productive hours
and the production for client 1 to 5, the desired lay-out
for the report, and therefore for the monitor, is
configured by the projection engine and the projection

15 engine is connected to the model engine in order to
obtain the desired texts in the report (and on the
screen), while the rsquested data is retrieved from the
file by the guery engine.

For this purpose an SQL command is generated by

20 the query engine on the basis of the information in the
model. The commands are thus generated as required by the
user, whereby the drawbacks of the conventional systems
do not occur. The users can define reports in accordance
with their own ideas, wherein the commands to the data-

25 base are automatically generated by the query engine
within the possibilities of the model. It is also possi-
ble to change the model (i.e. the route map) of the data
file without any great effort, in contrast to the effort
required in conventional systems for data files.

30 A simplified example of a model of the present
invention is shown in fig. 5. Further added in the annex
are tables 1-12 elucidating the data from the database
and the relations. In line 1 of table 1 a turnover of 100
is realized against costs of 50 in month 1 of 1995 at the

35 Amsterdam office (AMS) for a client of the Alkmaar office
{(ALK) as an order for the work unit Noord-~Holland {NH)
for the client in work unit Noord-Holland (NH). The lines
of table 1 can be read in like manner, wherein GRO



dat abase nodel and subsequently to the database. 10 The bl ock

26 (- el ) is--eonnected—— vi-a—ttne 28—representtmg s

avallable for" to bIock 20 (category) and via line 29 representlng
"appears in aggregation” to block 25 (aggregation |evel = ch ?ate-

gory al so o¥QPE2”H t he bl ock 26 (differential level), in 1

I ncl uded in which tables in the databaseg the persons, connands and t he
| ike are found, wherein a mappi ng takes place fromthe user to the

dat abase nodgl reseq??“ﬁ&%pcﬁﬁg g?téPaﬁfngﬁn GR the provirdd®of 24 which is

connect ed V|a I ne resenti property type" to block 23 and
whi ch GRARINGAN, ARF,EBgaLtPKR" Of B?H@mt”‘fév & ware WRidck s

_1-3_ of fig. derdékriandvainah ARRbLRe APnhém dnfﬂ?eseoﬁm basis grf;)umg g;
n tor 20 Bg
Irrak:agaaocgnnec [ éo&#"\%@g#gggegggl agﬁlﬁﬁd gi‘Lr'géﬁr;t on Jézﬁﬁﬁ{)ﬁc(hba % )

(differ8ntianecessayy for thecexpianpti @Pr@fe§hPrﬁ¥#EP e 2peENGingado set .
Such a €hé Preddiid iigivehitdbnal | combi nations of categories

(agor egati on) are | nollhi e A<S) SBRAoHne HBiE R e AMUtiRdRel | cvel
in additi on ometére more databesesctiocsl goncephewhich hcanhamtidizedi s is
performed  py the user. The concept turnover for instance occurs

10 twice in the database in the tables "mr client month
costs & turnover" and in "mr client costs and turnover"”.

The present invention enables the user to define the
concept of turnover while the concept can be linked to
both data relating to turnover in the database (see fig.

15 6). If a user requests the turnover, the correct data is
retrieved from the database, since the user model is
projected on the database model.

This takes place using the meta-information of
the blocks of fig. 3, such as: .

20 - the concepts employed by the user (user

model)

- the database.
In the simplified example of fig. 5, fig. 3 is
implemented in practical manner and, using this implemen-
25 tation, a program code is generated which retrieves the
correct data from the database at the request of the
user. If a user requests the turnover for a particular
month, the system according to the invention retrieves
the data from "mr month costs & turnover™. If the user
30 desires the costs per client the data is retrieved from
“mr client costs & turnover". The query for the second
table will be faster than for the first table since the
second table is smaller.
In contrast to conventional systems, the
35 location from which the data originates is determined by
the system itself by means of the information about the
database, the user model and the guery made by the user.



in this way for each circle in fig. 1. The lines 31 and 32
both represent a "resorts——above" rel attom respectivetry~at bl ock 20
(category) and 35 bl ock 26 (differential level) with which the

connecti ons bet ween categories (for instance custoner order) are

st or ed. WO 96127841 \\) 96/ 27841 PCT: 101

PCT/ NL96/ 00101 10 7 The
st-at ed nodul ati on al so offers the possibility of grouping this

avail abl e data into omhe informaicint ther inlvenitden, reqcliras €osts, in a

so-called  oondiaddlehEOBoda! ADANbrel'd s  $8e°RbalY F8B1S4I Mst e UseT

nodel is sh ase s ructu
follows. In block 21 (ir) of the database the concepts of

cost and turnover are recorded as a user sees them in the
5 user model. In the related table 23 (pt) a registration
is made for each indicator as to where in the database(s)
data for this concept can be found. Two tables with data
are available in the database for the indicators cost and
turnover. Where in table 21 there are two entries for
10 turnover and costs, there are as a result four, i.e. two
times two, entries in table 24. The indicators are hereby
described at two levels: users and database. The connec-
tion between block 21 (the concept for the user) and
block 23 (the concept for the database) is set by means
15 of connection 27. The method and the system according to
the present invention is therefore capable of allowing a
user to define a limited set of concepts {(model) and of
allowing these to be used, wherein the optimal transla-
tion to the same or different concepts is always made to
20 the database. This is elucidated in fig. 7.

In addition to unifying multiple database data
into the user concepts, the reverse is also possible. For
the categories (concepts with which the user wishes to
make a selection, for instance country is the

25 Netherlands) there is the possibility of employing more
user concepts for a database concept. In the example the
concept of client, office and ordering office is used in
the user model. A table with all offices is available In
the database. The user wishes however to have two

30 concepts of office in his model, since the one concept
comprises the offices for which the orders are carried
out {ordering offices) and the other concept comprises
the offices to which the clients belong (client offices).
While the method and system according to the invention

35 offers the option of having client office refer to the
same table, it also offers the user the option of
performing different selections for both concepts. This
in contrast to conventional systems. The guery can for



fig. 3. Different data in a database can be nmade into a single item
at | east—F+om t he—potnat—of vi ew of—ttre- user—— The reverse situati on
also offers the possibility of obt ai ni ng dat'a such as costs in
different tables in the 10 dat abase. Dependi ng on the quegpi by the
user, the WORMAL s then retrieved fromthis table whi cﬁ%ﬁ’a@ S the
fastest result. In addlgbon to indicators in the nodel which
may or may not be available in the database, it is also 15 possi bl e

accor di ng tqntsk&anaeesenﬁawva@twrhdstsieffdrn%nem Srriivedasistaradw’
i nstance the ver e numnb Productlve hours, i.e. the nunber of

product i ve rlnﬁl Vgé{fftﬁpet PFduction. In contrast to
conventi onal sysThis, pessibiliky iisedetudn ifig.i S byt meana sfored in 20

the dat abasemgumbmeﬁbvséies Tond e (OIS0 WH.Chlock 26 N cONTas!

to conventional _Systens e management .consi stency of such
dat a suPerf |(F3pd 3 11) sets the catggo Qkﬁqrﬂ§|§ﬁﬁ;qﬁﬁr FH@ heg 5Pt S€&y-out are
abstract deftheml.i @®he usethknbws ntind cprydpts WE drdering officevands t o nake

to the datagﬁﬁgmtr§FE?8eeﬁﬂf§$ehfg Jééé;%%ﬁﬂln ﬁf&ﬁ?'ﬁ% eh#%hdg% d W th

reference t oducti on of
clients 1 t ®ffices °§nl}1§ham13%n!he1!hMMaWMNWQHHOGF leor clients

1 office is available. In block 20 (table 10) only one
10 concept of office is set as available in the database.
The connection 28 determines that ordering office and
client office are equal to each other at the level of the
database. If the user makes a query, such as turnover for
client office, the method and system is capable of
15 translating this guery by means of connection 28 to the
correct concepts in the database and of retrieving the
desired information.
Queries formulated by a user give more
extensive results than is usually the case in
20 conventional systems. According to the method and the
system according to the present invention a so-called
non-available is generated for instance for months for
which no turnover (or profit) is available in table 1.
The final results are produced on the basis of the months
25 in the table month and not on the basis of the months for
which the turnover (or profit) is available in "mr month
costs & turnover™.
This is realized in that data which is present
in the database (January S530; February 620) is retrieved
30 and in that for the missing months which are present in
the model of the user (month comprises all months) non-
available symbols are added. The user does not have to
adapt his query herein.
According to a further feature of the method
35 and system according to the present invention a concept
such as profit can also be described in terms of turnover
and costs. If the user defines that profit is turnover
minus costs, the user can make any guery relating to the



to. 5. If the user wwshes to alter this report because 30 he/ she wi shes to
pl ace different years imisteadof production and t he nunber of
productive hours and to pl ace the nunber of productive hours at top

| eft, the correct commands for the desired |ay-out are generated

via the proj cWPi?RA"8hgi ne together with the nodel engine 35 gc%@ﬁquﬂglquery
engi ne and the requested data appears fog i nstance on the screen of

t he user. In starting up ?he system according to the

present invenpregitf ShicHShe s 2l sobhake €8 €atAover. The metnd@ 96/ 27841
o010k g, TR ol o S pERRERE eeation cnaa? ™ '
determines on the basis of turnover minus costs that the
turnover as well as the costs are required in this
g situation and calculates the results by means of this
formula.
The present invention is not limited to the
above described embodiment; the requested rights are
determined by the following claims.

ddededed



an entity relation diagramof the data file on the | O d BEradel
of +he—nformati on and—the—+nfor nattonm 5 —Cunternlqg N#F“gg&gﬁ“The
dat abase. The bl ocks of the diagramof fig. 1 forn1tﬁ

relation di agram These bl ocks represent the nodel and

t he r WRPPHBY t hereof in the database. %‘é‘@{em red
report |ay-out has been read by 10 te projection engine, as designated
in fig. 4, .wherein —._the user wishes to obtain thgsoRa! gﬁRp%p%uctive
hour s 0 ion for client 1 to 5, the it

for the riﬂl@mjéiﬂﬁnﬂfﬂgi re for the nonitor, is Jmaﬁmﬂmﬁy the
proj ection'y [ rOJectlon 15 engine is e node
engine in order to obtain the (AR texts in the report (and on the
screen), while the requested data is retrieved fromthe file by the

query engi ne. ose, ap, S omang i s generated
by 20 the query endi’ né‘%ﬂ"f’hgﬁaﬁ??‘gg ‘ﬁe"i’%f%’r%éﬁ%r‘ﬁ% %ﬁ nodel .
The commandsnarex thmre ddilesat{ddtabases)j rwiebyin e model wfethewher eby t he

dr awbacks Ofailia &R} ’Egis(l%li sysaeaa r tﬂﬂ&’dé‘%xé’%&’&n&%a&éers can

define reports 1 n accordance r | deas, wherein the
commands t Wite the Jisexy “h35§énaFe1bﬁkoh§I?%Q$ betuann thak Bedeke query

engi nes and the structure (preferably an entity relation diagram)
of this (these) database(s), wherein on the basis of the
lay-out of a report desired by the user, in which data
from the files is presented in the desired form, commands
are generated to the data files, and wherein this report

10 lay-out with data is recorded/made visible on a data
carrier, a monitor and/or paper.
2. System for searching and finding data,

comprising:
- one or more data files, databases;
15 - a schematic description of this (these) data-
base(s);

- a model of this (these) database(s) as
desired by the user;
~ an engine which is connected to the data
20 files and the user model thereof; and
~ a user interface which is connected to the
model and the engine for presenting a report to the user
in the lay-out desired by him/her.
3. System as claimed in claim 2, wherein the
25 engine comprises a model engine for assembling an entity
relation diagram of the database(s) on the basis of the
model of this (these) database(s) desired by the user and
the schematic description of this (these) database(s).
4. System as claimed in claim 2 or 3, wherein
30 the engine comprises an enquiry engine for generating the
desired commands to the database(s).
5. System as claimed in claim 2, 3 or 4,
wherein the engine comprises a projection engine for
making the data visible in the desired report lay-out.



wWithin the possibilities of the nodel. It is also possi- bl e to change
the noder—{+—e—t+he—foute map) of the—data—fil e wttour—any great

effort, in contrast to the effort required in conventional systens for
data files. 30 A sinplified exanple of a nodel sesent
invention | ¥&WFM#in fig. 5. Further added in the annex FQHHQQQNH bl es
1-12 elucidating the data fromthe database and the relations. In |ine
1 -of table 1 a turnover of 100 is realized against costs of 50 in
nonth 1 of 1995 at the 35 Anst erdam of fice (AVMS) for a client of the
Al kmaar office (ALK) as an bfder for the work unit Noord-Hol |l and (NH)
for the client in work unit Noord-Holland (NH). The |ines of table 1
can be read in |like manner, wherein GRO W) 96/ 2784 ¢~
PCT/ NL96/ 00101 .
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9 represents the city of G oningen, GR the province of
& oni ngen, - APE-the—towrof Apel doorn—CE the—wotk unit-
ARN t he Arnhem office. On the basis of the exanple of table 1 are
defined the tables 6-12 which are 5 necessary for the explanation of the
exanpl e accNQAsE4H o the present invention. PCTNLS#IY f r om
nore than one table can be unified in one or nore databases to a
concept which can be utilized by the user. The concept turn r for

i nstance occurs 10 twice in the database in the tables "nr clie nmont h
costs & turnover"” and in "nr client 2/§sts and turnover". Thef present

i nventi on enables the user to define the concept of turnov whil e the
concept can be linked to both data relating to turnover in’the

dat abase (see fig. 15 6). If a user requests the turnover, the correct

nd

data is ret Frev he dat abase, since the user nodel is
proj ected on jhel Dok This t gk pl ace using the
met a- i nf or mat f on of bl acks) off fig. 3, such £_20 51 -
t he concept 3 bnpl 0 w 2r nodel )
53
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—-'» ——-——_’
52
57
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- the database. In the sinplified exanple of fig. 5, fig. 3
+5 ——-—rﬁp+enented*rn-pract|cak—nanner and;—using t his T nplremen- 25

tation, a programcode is generated which retrieves the correct data
fromthe database at the request of the user. If a us%%sﬁﬁﬂ%ﬁihi t he
turnover foWCPEHH | cul ar nmonth, the system according FHiventi on
retrieves the data from"nr nonth costs & turnover”. If the user 30
desires the costs per client the data is retrieved from "nr client
costs & turnover". The query for the second table will be faster than
for the first table since the ond table is smaller.
In contrast to conventional systens, the 35 | ocation fromwhich the data
originates is determ ned by the systemitself by neans of the
i nformati on about the dat abase, the user nodel and the query made by
t he user. 3
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10 The iAfer-mat i-ea—the | nventtonrequires to gener at e
the code is stored in the nodel tables as follows. In block 21 (ir) of
t he dat abase the concepts of cost and turnover are re c?]%gslﬁtﬁo? user
sees them i W@PE2781 yser nodel. In the related table 23 (S‘? a

regi stration is made for each indicator as to where in the databases)
data for this concept can be found. Two ta@ s with data are avail abl e
in the database for the indicators cost an turnover. \Were in table
21 there are two entries for 10 turnover and costs, there are as a result
four, i.e. two ti megpimErareptries in table 24. The indicators are

her eby descri bed at |tpesont evel'S. UJers and dat@pase. Tne konnec-

tion between block 21 (the concept for fthe user) and bl opk 23 (the
concept for the dat abase)—'gs—se-l— by nmegns 15 of connection R7. The met hod
and the system accordi ng [{ [T IThe priesent 1nvenfron 1s thefefore capable
of allowing a user to define a linited set of|{ concepts (podel) and of
allowing these to be used, whgrejln theloptipnal traps|a:

F l G 5 month order office dient office

year @r working unit § Iclient working M

technically avaitable in database available in model

turnover for
the user

turnover in

mr-month-cost... '\
/

FIG. 6

turnover in
mr-client-cost ..

database model part user's model part
F | G 7 ptiblock 23} irfblock 21
user's model gatabase model

orger office

FIG. 8 T e

client office —




tion to the same or different concepts is al way's made to 20 t he dat abase.

This i s—eluci-dated—nfig. 7. —t+m addirtTom to umityrng
mul ti pl e dat abase data into the user concepts, the reverse is also
possi bl e. For the categories (concepts wth which the user w shes to
make a sel €M@t or i nstance country is the 25  Net her | BRGS0 e | s
the possibility of enploying nore user concepts for a database
concept. In the exanple the concept of client, office and ordering
office is used in the user rnodel. A table with all offices is
available In the database. The user wi sPé¢$ however to have two 30
concepts of officf IS NMOUer, Srnce tne pne concept conprises the
of fices for whichftip:.prders are carried out (ordering offices) and
t he ot her concept cmTp ISéS NT§ of£3 5 to which the clients bel ong
(client offices).} < S theRmn hodea system according to the
I nvention 35 of fers 'Re optiBn of *nAvind tlient office refer to the
sanme table, it al so%bf ers the user the optfon of perform ng different
sel ections for bofh&ehcepts. This in gontrast to conventi onal
systems. The quer} &n 8088 LS 888 =4
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11 ——lnstance-be-—made—as to-eosts—for ctremnmtof fi ce Anst er dam

and
ordering office Apel doorn. This passibility is set in fig. 3
by neans of t he bl ocks 26 and 20 and the connection 2%&%%@&6 5
(tabl e 11) wetvs/2184t cat egories as the user wi shes to see e The

user knows the concepts of ordering office and client office which are

recorded in block 26. Both are o§/8 ces of his conpany. In the database
only one table ~ off - VT onPR m"tabl e 10) only one 10
concept of office is s frv-trt-a et —-Rre—satapase The connection
28 deternines that ordedi ng of fi ¢e'dRYRlY C Ifiﬁ office are equal to each
other at the level of }Be daltFamer.y I f théY8Ser pmkes a query, such as
turnover for cliepg office, [tMigchet hod andgggstenis capabl e of

4 April 1995

5 May 1995

6 June 1995

7 July 1995

8 August 1995

9 September 1995

10 October 1995

11 November 1995

12 December 1995

1 January. 1994

2 February 1994

3 March 1994

4 April 1994

5 May 1994

6 June 1994

7 July 1994

8 August 1994

9 September 1994

10 October 1994

11 November 1994

12 December 1994

fable 3 in database: month

“office id | office name | working unit

AMS Amsterdam NH

ALK Alkmaar NH

GRO Groningen GR

APE Apeldoorn GE

ARN Arnhem GE

table 4 in database: office

- working unif id  jworking unit name
NH Noord-Holland
GR Groningen
GE Gelderland

table 5 in database: working unit



15. translating this query by neans of connection 28 to the correct
concepts—Tmthe database and of retr+ewvi ng +he——— desired -+rformati-ohr—
Queries formul ated by a user give nore extensive results than is
usual ly the case_in 20 conventional systenms. According to the nethod and

t he sys 81 ding to the present invention a so- cal PGRINL600101
non-avail able is generated for instance for nonths for whi ch no
turnover (or profit) is available in table 1. The final results are
produced on the basis of the nonths 25 in the table nonth and not on the
basis of the nonths for whi ch the }yrnover (or profit) is available in
"nr nonth costs & turnover". 1 This is realized in that
data which is present in the database (January 530; February 620) is
retrieved 30 and in that for the m ssing nonths which are present in
t he nodel of the user (nmonth conprises all nonths) non- avai l abl e
synbol s are added. The user does n¢rU jravet adapt his query herein.
According to a further feature of fheg method} 35 and system according to
the present invention a concept such as|profit can al so be described
in terns of turnover and costg. [If the®user defines that profit is
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m nus costs, the user can nmake any query relating to the W,

96/27841 ... ———PCT/ NL96/ 00101
12 profit which he can al so make for turnover. The nethod and t he
system according to the present invention then determ pe basis
of turnovemwo®émissicosts that the turnover as well as the costs are
required in this 5 situation and calculates the results by neans of this
formul a. The present invention is not limted to the
above described embodi ment; the reque@)@d rights are determ ned by the
foll owi ng cl ai ns.
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WD 96/ 27841 PCT/ NL96/ 00101 at
CLAI M5 1. *Met'hod for. searchi ng and f}mﬂiﬂf@%a from
-one or nore files (databases), whergin a nodel of -the - dat abase( s)
desired by a user is nade via an‘interfae =~ “with'the user, wherein a
link is made between that nodel 5 and the structure (preferably an entity
relati on di agran of this (these) database(s), wherein on the basis of

| ayneeinatisnatPpateAtsappyibutiBA HOST POTYNHY67B0d0hA
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Encl. to letter dated April 7, 1997

! REPLACEMENT SHEET
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1. Method for searching and finding data fronm
one or more databases, wherein a model or one or more
databases desired by a user is made via an interface with
the user, by a projection engine (55), wherein a link is
made between that model and a structure of these databa-
ses by a model engine (53) in communication with said
projection engine, wherein on basis of the lay out of the
report desired by the user, in which data from the files
is presented in the desired forms, commands are generated
to the data files by a query engine (52), and wherein
this report lay-out with data is recorded made visible on
a data carrier monitor and/or paper.

2. Method according to claim 1, wherein the
link between the model and the structure is an entity
relations diagram.

3. A system for finding data, comprising;

- one or more data files, databases;

~ a schematic description of this (these) data-
base(s);

- a model of this (these) database(s) as desi-
red by the user; _

- an engine which is connected to the data
files and the user model thereof; and

~ a user interface which is connected to the
model and the engine for presenting a report to the user
in the lay-out desired by him/her, said engine compri-
sing: .

- a model engine for assembling an entity rela-
tion diagram of the database(s) on the basis of the model



]

i‘romthefiles is presented in the desired form commands @re
generated to the data files, and.wherein this report 10 Iaﬁ‘f PERISHRFTat a
®is recorded/ nade visible on a data ° carrier, a nonitor and/or paper.

2. System for searching and finding ‘d'aﬁ a, conpri si ng: -
one or nof Tl d rald s - e i,6. description
of this (?ﬁeg%‘gdé{"g‘-gée’ ﬁk%%%é?é)(?} desired by the YSEDTH '

(these) dechemstic) descriptidaspfethihs t(kbesedr database(s); - an engi ne

which is connected t0.,t.h a S i ::Iafﬁ g[gi% reof; and

- a user interface m?%hgngﬁgoﬁﬁgé?gdbbgsﬁ‘%&% ]Jfg?gf an ]t%egfengi ne for
present i ngommaagsr ot $hendagabase(s).in the |ay-out desired by hinlher.

3. _Systsfem as cl ?r{) l”?ﬁ.' eyalta%an?a, c%%@&lnith_hm%}m £ @fﬂ,wuetse; a Em;iel
engi ne for assepbling.an enti rel gtion diagram o e dat abase(s) on
The hasi LR, FBe ndiRg ePmpripRssa  PREJEF A SREIRS SRE MAKETY 1 he user
and the dakanwisdibdesini fheodesireli yepdids Daydwbase(s).

4. Systemas clained in claim2 or 3, wherein 30 t he engi ne conprises an
enquiry engi ne for generating the

e

REPLACEMENT SHEET
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AR T A e |
nds to the database(s). 5. Systemas cl aRn#@ in

er e+A-t he -engtre conpritses a proj e'cTTUrT'E'n'gTWO'r

visible in the n%esqj:{v%did%%ooﬂfe?‘itdy- out .
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