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FOR OPTIM Z%gé Y GENERATI ON BY SELECTI VELY UTI LI ZI NG ATTRI BUTES OR KEY
VALUES 5 BA OF THE | NVENTI ON The present invention rdlGHE%9{2§939
guerying data in a database and nore specifically to a 10 net hod of

sel ecting appropriate query paraneters to efficiently performa query.

Dat abases conmmonly store data in one or nore fact tables representing

i nstance data of 15 ,0 sone nature) al ong wi t h di mension tables defining
attributes for data in the fact tables shown in Figure 1, the fact

t abl es ha\MEJGHQ%émMRA&%FUS&QB%TIMﬁZWG&HERX NERATIONBY

di mensi on associ 0, n nore neasure
col utms cont ai nl%ﬁggﬁ{’?é‘w gﬁ@@ﬁﬂ%@?ﬁ?ﬁ‘gﬁ ?ﬁgﬁgﬁm%‘ten t he
measures Wi |l be val ues which can be aggregated in sone way if records in
the fact data are grouped together. For exanple) the entries m ght be

mred or averaged. However, this mght not be the case) and "neasure data"
in certain neasure coluncgééigiéﬁliﬁiggigq h ust be an arbitrary
string or other type of gget ed. This invention
operates on any type of fact table as long as it |s related to one or nore
dinensions with attributes. D nensions represent a bounded set of entities
Wi thin a clBhepreeahinveitionorRatey toqietyiap data inl Huiabasehing merns g@@xfféhﬂiﬁ%& hi ed
in a common manner. A dinension is normally represented in a dimension
t abl e méthed of seleetingrapprepriate Auaryparamaters to 2fficienglyi peaform 4 gueryi f yi ng each
lg?tlty in the dinension, known as the key val ue or values. Key values wll

ten be arbitrary i dentifiers given to the entities in the dinension to
uni quel y i i ' i ' ne
of the Koy SmEcqsts BAfo) s Sta M uhe of mAte fic titlys RATSEANE dGnkrbid &7
These some mnnel\/ming ®dt dimengion mmeﬁmﬂgmromgm data ini thei fazt tablase Aschowhe
used to roup t ble at different IeveI S) and

tri iin the, di nen

o et NEEE LodBs Atk 5BBs MRvE GHRMCWRIth: cACLIeRECSERICHR BIEMERt Of 3 prricular
attri %%%,?fgrsoéamﬁ&reghgm in @06, BOMR §r30tRIANG el cAmyf U thidiB
to inconsistenciles ; taba ey val ues for eac
1§ nenga@nrélagng ttorehat particiler fnmindéat@ﬁdnahheanedsﬁres hwill bebalieat ¢Hidhhadn be
internal representations with a one to one correspondence with the key
val uegggregated inisama syayrif rqqo@ae@thecfnctcd@m are igrouped tagethen. Forexpmple, t the leawies f
nore eff ent se WO er. be seen. e In syuch a cgse,t.he
"ot or et b Bl F eyt DEVREaT bR e nd0s Wi iFase, it Pt ARBo a8 o
this defginshibfire dlumde inthe St pdbiss might isEbdad Srbicrah Birirgadr RReMiypk oPQalde ven
in the SQL | anguage as this is by far the nost preval ent” query language
used tduicly cangwhdiecaggregated mhlsbmvamm eparates n anyetype o€ fiack tablelas donghasiit is
;rpgrel n can be i Ierre .ed e%,‘salhx ectively with other query |anguages.

Ifr%laﬁaéf’)?"F T TRORGAIMENSIONS ik ARTIPWES-qat a i n the dat abase using the
attri bute val ues requested by the user, the dinension tables have to be
included in the query) as in the foll ovm' ng exanpl e: SELECT fact. keyl,
fact. key2, Dintdnsiong Iepfesent anbountied tse?of entities within a class, each with one or more

attributes which can be classified in a common manner. A dimension is normally represented in

a dimension table with one or more or columns in the table uniquely identifying each entity in the
25 dimension, known as the key value or values. Key values will often be arbitrary identifiers given
to the entities in the dimension to uniquely identify them. Other columns in the table, possibly

including one of the key columns, provide different attributes of each of the entities. These

(¢6

LT — ‘  - T

*16R1RA*
*G00002*




?0 FROM fact) dimy dinR, dinB WHERE di ml. keyl =fact. keyl AND 9 MAY 2003‘
di n2. Key2=fact. key2 AND dinB . key3 = fact. key3 AND 25 di ml. attgl iM‘A

(attrvall | wabdwzsaadl12) ..., attrvallN) AND dinR.attr2 in (atpeyaddslses
attrval 22, ..., attrval2P) AND din8.attr3 in (attrval3l, attrval 32, 3
attrval 3Q; 2 p 2 MAY 2003 WD 00/ 28439 PCT/US99/25939 In this type of
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to both the dinB table and the fact table. 5 Using such a join, an entry is

created in the out\%zé table for all conbinations of entries in both of the
two j oi ned t9bFRASE \GREGIENGYRand 3P yeidiredurdangy that conldelend, te dnepnsistsineies tmghe

0, B BB A A b R
tabl e roiedvehat ittt épréfentatidntiMi@vLbne iof o cdridshbilent@RAiH theQley Vafues in the

attribute values selected in each dinmension is made onto the kéy values in
t hat dlimensioonh question aovld beestoredainythe fact tabtestifimodé efficiémnThedel wesuldinebert be

fact table in the query, as al| the necessary infornmation is in the fact
t abl e.5e#B Dy e T ol SRk gaterthe IateyRil rERBEseHAtGN AR S.consideregtheriveyr vadie fosyhe

fact. : .gct.m, fact.2 FROM fact WHERE fact. key 1 in
(vall 1§,H‘é%iéfg’?tﬂ.“mys.%“?sf‘@’; | N) AND : 0 fact.key2 in (val2l, val22, ...,

Ml 2P) AND fact.key3 in (val3l, val32) ..., val3Q; This will often be nuch
nmore efficient than the equivalent attribute |ogic query ) depending on how
t he dat abasQueryrexamplasto thisgaent applisation whkbelgivendn the $Qbllangudge aothinisehy t o

be i d 25 i h . Furth dat ab i ight b bl
Lo harfal thedmgst pEraLest AN et eeRcRait: HoSelh TR iF e aihagen Goat e e RRTe
OPt 1 M 3¢ B herein caii be iMplentdiited QquaRy 8ffédively with other query languages.

15 If a query is to be performed on the data in the database using the attribute values
requested by the user, the dimension tables have to be included in the query, as in the following

example:

SELECT fact.keyl, fact.key2, fact.key3, fact.ml, fact.2
20 FROM fact, diml, dim2, dim3
WHERE
diml.keyl=fact.keyl AND
dim2.key2 =fact.key2 AND
dim3.key3 =fact.key3 AND
25 diml.attrl in (attrvalll, attrvall2, ..., attrvallN) AND
dim2.attr2 in (attrval2l, attrval22, ..., attrvai2P) AND
dim3.awtr3 in (atrval3l, atrval32, ..., attrval3Q);



PCTY US99/ 25939 Dat abases m ght be optim zed for exanple by inde&i%gﬁm\(hgnua
fact table by key value in each dinension. The appropriate fact data to
"ipclude in WYRIREPE| t ant data set can then be very quickly f®amdussy/25939
scanni ng through the entries for each key in the index, as the indexes
associated wth a particular key are arranged consecutively. 5 If such an
i ndex base e IR eZ i 'gfgmh e
of query wqfllqmgft@eeﬁb%gler?f%pgggg{gﬁr’ iﬁgg%da;)sb tggsﬁgggﬁﬁﬁdﬁgﬁhéﬁ@r &an on}SEey
val uedieldSkh EATh éfabe 1dbdsd. [n fhaaboveegkanple ahe kel Jjeld satomrhon foelsdth theldinfiRade

fact) dim, ding, n8 WHERE dinml . keyl =fact.keyl AND din2. key2 = fact.
key2 AN Yefect k%tg}%dth? ko2 fiedd &5 compnan; tg beth thecdiyri2tablg ang she faC&Ea)élmifm)keyl

. val d i , . ., val2P) AND fact.key3 i
(V;iB{Beldﬁgl@??n&?ﬁ% b%@ﬁééﬁ!%%é%etgé?%%%m%t queryvﬁogi)c IS usgg byey "

Surrent database querying tools, they all use the :0 sane transfornmations
fromthe request into the appropriate SQL query, regardless of the nunber
of entri es Uging buchi 3 joimeaansentiych etbatedrinibe eusput-tablgfor 3l camgbinatiansaftentriesHar
exanple, in sone.sitpatjons) selecti made) especi al | hi gher_ | evel s
- ar BEe e RS indted BbleS Wikt bt Bla 5T0F baris fecae sl Yneduibed ieid ey o
mat chi Ll i b -y : Kk

Funds *Beeaf PR e SbiphPioiiRq CBRE, FRRIrBle, RIRRR G by Pabley Bhoth tn FifrSd 25
hundr gﬂgzgfregmmmahamﬁﬁt aible shosvnnintRipure@Q.he sel ection criterion. If the
dat abase querying tool is automatically set up to transformthe sel ected
18i nension attribute entries into key values in the fund dinension, the

di mensi ons uld be searched t.o find t ey .val ues tchi,ng. t he, sel ect.i on
Crivoria Hivesry b iRl Haagife af His eV sl ih 63 dmenSio St &g "an
TN bhﬁ)tl}l? ey SRK PRV mension, AP]sq1% flecessarytdoin BE @EnMEBiIA EBRE 3th the fact
PCT/ 1, 1599/ 25939 ari ses when the nunber of ‘key values gets very |large. Most
dat abeble fydieequery,ngsoaibthe decessarydnfdrimtion nbinr the ffactatkbles Fon ezampleg ke quddy
list, and the query tool therefore has to split the query into a nunber of
quer i Bughttead anlla%s: i n the dat abase. Furthermore, even if the di mensions
18re not i ndexed, it mght actually take longer to performa query with a
Significant nunber of key values 5 using only the fact table than to

per f oSELETT me,kyyusféagkéyhefatgme)eﬁ,tfaéthul,efamaa ues queried and introducing
the dinensions into the query. For exanple) it mght be al nost as quick for
a dat KR faetgi ne to | ook up an attribute val ue the associ ated di mension

t abl egiﬁ%@eck to see if it mtches as it would to see if a key val ue

mat ches’. there are significantly nore key values in the equival ent query
than e keyMae(vapl1, 3kl 2, DUt GalyR) W@eDi t woul d al nost certainly be quicker to
| ook 10 up"the attribute values in the associated di nension, than to check
al 1t fectkey2 im(vail, tval22ge..i ¥al2ReAND t hem mat ches. It can . be seen that a
query . tool s required that choose between alternative query structures
depen&%%cﬁlﬂ (al3e vaki2. act VAlBQYes queried. 15 SUMMARY OF THE | NVENTI ON ZO
The present invention provides a nethod of generating queries fromdata
requests involving attributes fromone or nore dinmensions ) wherein the

cor r espondiThys wilyoftén bemuélomoie efficient thhnthe eqaivalensarenithane logit quenyl depdrdingi on
is then made as to whether to use attribute logic or key value logjc . in the
quer y ondwsndie sigtabase bandiasthequesy, Respuseathe dunensipratables dqinot needtoche, pnpludgd

28°" f Orinmdgehc?uéw.eﬁnhgénore, a database engine might be able to handle key values much more

efficiently than attributes due to various optimizations.



5 0 2 MAY 2003 WO 001 28439 PCTI US99125939 BRI EF DESCRI PT10N Of) 2HHAY 2003
DRAW NGS FI GURE 1 shows three generic relation tables and a correspondi ng
fact table WP WEF48f exanple. 5 FI GURES 2A and 2B show two t aROwHSIRseway of
exanple. FIGURE 2C shows a join of the two tables shown in FI GURES 2A and
2B. 10 FI GURE 3 shows conmponents of a systemaccording to a first

enbodi nent Dhtabhses inmighnbe optimized e xamipte by fndexingitRafadiMabRYya&S Maiuddn @ach
sel ectjon algorithmaccording to a first enbodi nent of the invéention. 15

DETAI L4tmensiouRl herdRpLOpriatp dagt daea tenneuderinnthe sesultant datesecan ihenehet veoy quickly

now b i . \M rence to O Figures . 3-4. As shown in Figure 3, a
quer yefagﬁiﬁgtsgfﬂﬂ# PQOBE%@F lﬁ%POerFaSIB?éY:Im BiF index A8 the Mdexss asspqiated yithrne
query et @ap kePaeStt i BhiRlnivQguest s and generates SQL queries
therefrom These SQ. queries are then sent to a database engi ne 4 which

retrieves the requested data from ?5 a database 6. The returned data is

t hen sent Ifomthe,ca%t ahggse engine back to the application server and
ei t her ret Jfilch 8 index Based aptimizing schemscis sised)by the dasahase| the fplkowing ftype of

Soor 25B5h ¥RLBRERDE G dCknthont o wie SR K0ER ot S0 PRlnR i rensi ons

stored in the database relating to the fact data which is to be retrieved.
When a request involving one or nore attributes is received by the query
gener MELBHCT Hactdieyt yfagbkeyZitfact. keydr feemlt, faas2gh t he di mension entries and

identif] || t.he key values required. This could also be done using

l((Pueri é:fg(?@ ?aﬁb C{}%‘ﬁagﬁg% @E&\/er, 5 but would be nmuch nore inefficient. The
query Wi tor 20 then deci des how the query shoul d be generated using the
following logic, which is represented as a flowhart in Figure 4. 10 For
each dime/keyode fadtfkeyheANDnber of key values is below a certain enpirically

determ ned threshold, it is deemed likely to be nore efficient to sinply
conpadim? keyRefaci ke ANB the values in the fact table to obtain the

result f e R@f the system on which this enbodi nent has been

i npl e#&ﬂ?'&&ﬁ?fﬁg%%&'?@ants, an ideal value for this threshold was found
150 be 49 key D ¢n (I D, vAETEr.at €d1IN) ARDS case does not include the di mensions
and is sinmply nmade on the fact data 15 (referred to as a "without" query
wi t h factikey? in (valdili, valR2yensivel2P) #&NPhe di mension is not required).

fact.key3 in (val3l, val32, ..., val3Q);

Regardless of what query logic is used by current database querying tools, they all use the

0 same transformations from the request into the appropriate SQL query, regardless of the number
of entries which will be searched for using the query logic selected. For example, in some
situations, selections made, especially at higher levels in dimensions, result in a large number of

records from a dimension table matching selection criteria. For example, one might ask for all the

stock funds of all the mutual funds on the market. In fact, there might be hundreds of dimension

25 entries matching the selection criterion. If the database querying tool is automatically set up to
transform the selected dimension attribute entries into key values in the fund dimension, the
dimensions would be searched to find the key values matching the selection criteria. The entries

in question would then be added to the query using an "IN" list, as shown above. A problem



For- exanpl e, the following query might be generated. SELECT f§c2.MAY12003
fact.key2, fact.key3, fact.m, fact.2 FROM fact ?0 WHERE fact. key | in
“(val | I, VR10PR8439 ) vall N) AND ....: However, if the mRGTHE992393Reys
exceeds the certain predeterm ned threshold) the query 25 generated w ||
vary dependi ng on whether or not there is ‘an index to the dinension for the
fact taridee . when the nambeAwf kop3alWd 99§ ¥8ry3largeCMadt BNAHARE 3pQerAs idpaseasismil on
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query idexeds mixht acnialy ke Ieidet idpérfornah aeryruitt a ﬁFhmaﬂmu@xﬁée bf Réyvalues
predeterm ned constant A ) also devel oped enpirically. For the syst'em on
whi ch esing oshybidgi faehtabimthapde perfapnahe query vsjng te feppatirante saluemqueteedl and

I f this threshold f d be 3Q, alt h it shoyld. b d
hat ¢ edySing i LRERIons 1S i QG0 Fr éFramihol Biefa g arass & Atk o B Ebes0
It hee.{m%@rnoek o aéakmv%ﬁe%s&cmﬂme&@m e hiieck 29 & if gorgaﬁﬁad

likely to be nore‘efficient and an attribute query 1S generate

exanpl &) itavouldtto §eei if"a geprvaluenmahehesndf tthere fave |sipnificantly merenkeyhvalbes in the
generated. The term"with join" refers to the fact that a join is perforned
bet weeffuivaent query thandhe pemberof dtpbHts wates dbvauld r@lfq%;‘*}?miﬁjYa@ qHicker g lapk

oo S e ot vAet P ERsoc e qineboPE e DR Bl o RO it Bt 08"

becausgr hb@ mhkchédut e val ues cannot be ascertained w thout recourse to the
di rension table. SELECT fact.keyl, fact.key2) fact.key3, fact.nm, fact.2 0
FROM fact) dim WHERE di m . keyl =fact. keyl AND dim 1. attr 1 in (attrval |

1, attrvall?) . . . , attrval | ;. ?5 Ho er, if the nunber of key val ues
does not  exlca-tniean Haka Beraiad jis Rauites) tiakéan shoos PEY<RY slFmativs) siem
A a S A Desri 1 enerat ed i ncluding the di nension
in th?ﬂﬁﬁéﬁ%sﬁﬁﬁ%ﬂﬁw é’%ﬁ%ﬁ%é%{r‘%ﬂof t he dat abase engi ne. The
twery mght include the followng terns: 8

SUMMARY OF THE INVENTION

20 The present invention provides a method of generating queries from data requests involving
attributes from one or more dimensions, wherein the corresponding key values for the attributes
are ascertained, and a decision is then made as to whether to use attribute logic or key value logic

in the query depending on the number of key values and attributes necessary to perform the query.

25



2 MAY 2p03 WD 00/ 28439 PCT/ U 99/5939 SELECT f act. keyl fact. key2,
fact.key3, fact.m) fact.2 FROMfact, dimM WHERE d im 1. key 1= fB MAk{eQ[]ga

A ND 5 factweaeghksdda (vall |, vall2, ..., vallIN) AND...; If thtmmng;wn in
guestion is not indexed, there will be less of an advant age using the key
val ues, if any advantage at all. For exanple, it m ght be al nost as quick

for a dat abase engi ne tm@%Egegwﬁﬁ "dl-bﬁ% BQA‘WING? he associ at ed

di mensi on tabl e and chéc would to see if a
key value matches. Therefore, in this case) a sinple conparison of the
nunber of key values to the nunber of attribute values is made, rather than
goi ng to t FAGUEREtIhshouys thise generitreleficanablepiand @adoreasperiding &t tabe b weay, of
such 8§e ficient could be used if appropriate, depending on the database
engi ne: If the nunber of key values is greater than the nunber of
attribute values which would be used in the query for that dinmension) an
attribute "with join" query is used for that dinension in the query.

Q herwi se, FIGURBES 24 amb2B shaw mwo qabdesyby waysédxdmplet hat di nension, as there
is no advantage to including the dinension in the search because it is not
indexed. '.0 This selection algorithmis repeated for every di nension, and

the query i rate K t,0_t dat abase
guery engi rﬁmc%%ﬁ d@brgﬁ g3&8g£!§%sy5h§%lg I@gﬁ%&é‘r??cgzlaof t he query
in each of the dinensions) dlfferent joins mght be made in each di nension.
Sonme di nensi ons m ght be included in the 25 query, and others not.

1Bur t her nor HIGARE Dfshowe compensitornd arisgsiemi accordiag atbt a ifivstt embodimenanaf the
others not. For exanple, the follow ng conplete query m ght be generated,
with tMEMHPRst di mension and third di mensions bei ng included in the query,
the f rst using key value |logic, and the second using attribute val ue
logic: 9 WO 001 28439 SELECT fact keyl, fact.key2, fact.key3, fact.nm,

fact.2 FROPIGURE 4disth,flaWw r&i’ag\fHEREpchsBiltadgey|sefeaﬁbn hﬁ%driﬂﬁﬂ&&o?ﬂiﬂﬁ to Kéiyst =
fact. key 3 AND din .keyl in (vall |, vall2, ...) vallN AND...; fact.key2
in (vampodimest f the inventien.2P) AND...: din2.attr3 in (attrval 31) attrval32,

1 , attrval3Q; Q2 f i AY 203 PCT/ U899I 25939 10 Certain requests are nore
éonpl ex than the cases described thus far. For exanple, "multiple keeps"
requests occur when a user nekes nultiple separate selections ("keeps")
froma dinension. The query generated in this case needs to use ORlogic in

t he where cl ause t o nodel thlmel e) assune that a user

made multiple "keeps" when selecting fromdinension dim. The first keep
involved attributes attrl and attr2 while the second kcep invol ved

A specific embodiment of the present invention will now be described with reference to

0 Figures 3-4.

As shown in Figure 3, a query generator 20 is provided as an object on an application

server 2. The query generator accepts external requests and generates SQL queries therefrom.

These SQL queries are then sent to a database engine 4 which retrieves the requested data from

25 a database 6. The returned data is then sent from the database engine back to the application server
and either returned to the requestor, or processed and sent elsewhere, for example to a display

server 10.



15 -attributes attr3 and attr4. The generated query shoul d be (pg NéYIZﬂﬂg
SELECT fact. keyl) fact.key2, fact.key3, fact.nm) fact.n2, fact.nB FROM
" fact, di m VRPERRGN | keyl = fact.keyl AND ( (dim.attrl in (atBGT/HEI925939
..attrvaIIN) AND 20 dim . attr2 in (attrval2l, .. attrval2N) ) OR (dim
.attr3 in (attrval3l) ... ) attrval3N) AND dinml.attr4 in (attrval4l) ...)

attrval 4N) ’l)heZaﬁ:thﬁlidtasﬂrvéqeg/lQo tsmrc(svaiaﬁdas VadPthe dimensivmd AbhedANDhE alztabaey 3
in (va13l) val3a, 0 2 M~Y 2003 WD 00/ 28439 PCT/ US99/ 25939
Accor &1a4ng & Rj %Ctéﬁ'adﬂ*ilﬁ% mly t\ﬁnf@lﬁl%j%r%%ﬂ BFeqQUAT SNYAlYiag 0BE.OHMAre AltLDHLES

f b
wbove ey d hh R dER At ort BR el Bl #RiDA Tt fRn B et piridand
f or majdedegies bl @k IRgrvhiues reqtired. Phis taml @lsolbdohé §§m%(é1‘1§b‘i‘1e§ iR dla?ab&&esféﬁié?r e
no added conplexity to establishing the nunber of key val ues. nor e

éorrpl but wouldabd mugltmmsmmﬁémemthe user selects a neasure that |nvoI ve a
"base" cal cul ation (| . "sth" like share). This typically calls for a
"behi nd t he scenes addi tional selections) fromthe given di nension. The

keys | ogi c fasal ﬁ etngf'a? b l{f}% \ Ec19¥s A {HeO @?e(lﬁg %@éul\ggﬂg#’grﬁx%rgtﬁﬁgg%%xé $he Of

keys for the di he a ute logic n i"onal

OR 10fsilowing 1 1CIWﬂlcﬂMm@te§eﬂleﬂta@d flowdtaer imPigurelde "keeps". Let's assume
that (on top of the multiple "keeps" fromthe exanple above) t he user

sel ects a "base" cal cul ati on that calls for addl t| onal selection in
lgi mensi on di t sa

ol | ows: s%@éﬁd’lr‘ﬁﬁi‘“%é?n ‘f e 59@5&%% e uer%emwa‘&%lﬁr%eff’%?d
15 F { 1R, ltﬁi‘cigem\é@ b'He- xﬁ&ﬂefﬁcn@ﬁ’t% shﬁﬂl& Qhé kél mluéttBrt+e kﬁ]us:s R

(attrva , attrval AND attr2 in (attr al trva
( di nin mb:tfaét tab‘le(tabbuauama I¥sults of theet quezy 3FROr thdlBystermot. wlath this emboditrieny hast 1,
attrval 4N) ORdim.attr5 in (attrvah attrvaISN) 11

, 5] e,
~ 2/ Npesp m@ewtsé/bmhe.@pmnfsa@p ifea) vajug foy, shis threshold was found toher3@. Th
PCT -
" mul “&3?9;& %%gg&"%@?éﬁgﬁ%&&& nﬁp ldcﬂlggﬁgé Ee no{bgdg?@ﬂugb@?&?@ﬁ{ of%) [ on can
15e US@@fdrfdet@le drGfithod " \Yubly witierespédt idthiedinlensibs, as the dimension is not required).

For example, the following query might be generated.

SELECT fact.key1, fact.key2, fact.key3, fact.ml, fact.2
FROM fact

20 WHERE
fact.keyl in (valll, vall2, ..., valIN) AND

However, if the number of keys exceeds the certain predetermined threshold, the query

25 generated will vary depending on whether or not there is an index to the dimension for the fact

table.



option, with some dinmensions using a star join based on an i ndkxZedAY 2003
di nensi on, and sone di nensions using the standard attribute |logic. Assum ng
that a sinwbeoesse of attribute logic is used for di nension mimissokmoquery
m ght | ook as foIIovvs 10 SELECT fact. key 1, fact. key2, fact. key3 ,

fact. m1l, fact. nR, fact, n8 FROMfact) dim, dinR, din8 WHERE di nml . keyl =

st St AL s ks APt el S e i o

at t r \qaicky) befha»ﬁbﬂl onrol apprépridie eniries tin viel fakt, table. inedrporainiithe ANPvalueR. key2 in
(val2l) val22, ..., val2N) AND di n8. key3 in (val3l, val32, ..., val3N 25
In the systemof this enbodinent) User profiles allowto subset the data

el T o Bgtilop 35 WU b coM BRI B RR Rllfrd IBE BBEL PN
& hat .vafue9Whibe wifli dfpedt anih@V!Pféi'y teBecdl’ ithe BufnBer eglaﬁr:bttaevdtﬁermﬁﬁ@hba% '§ a
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the dimension table.

SELECT fact.keyl, fact.key2, fact.key3, fact.ml, fact.2
0 FROM fact, diml

WHERE

diml.keyl =fact.keyl AND

diml.attr! in (attrvalll, attrvall2, ..., attrvallN);

25 However, if the number of key values does not exceed the number of attribute values
multiplied by the constant A, a key value based "with join" query is generated including the
dimension in the query, using the optimized indexing of the database engine. The query might

include the following terms:
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dinmension s inplemented using attribute values if the ratio of key val ues

to at{¥sReRdIng Qphe Hatabase-enging 't o i npl enent said query is bel ow a certain

ratio value, and using key values if said ratio is above said 14 0 2 MAY
2003 wo oonsa39 ratio value. PCT/US99I:5939 4. A nethod in accordance with
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said joined dinension table if said 10 dinension is indexed. 6. Apparatus
for generating a query to obtain data from a database, said database
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appropriately and forwarded to the database query engine.

Of course, depending on the different properties of the query in each of the dimensions,

different joins might be made in each dimension. Some dimensions might be included in the

25 query, and others not. Furthermore, some of the dimensions might include arttribute logic and
others not. For example, the following complete query might be generated, with the first
dimension and third dimensions being included in the query, the first using key value logic, and

the second using attribute value logic:
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25 AND fact.key2 in (val2l, val22, ..., val2N)
AND fact.key3 in (val31, val32, ..., val3N)
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calculation (i.e. "sth" like share). This typically calls for a "behind the scenes" additional
selection(s) from the given dimension. The keys logic resoives this situation by additional key
values in the list of keys for the dimension. The attribute logic needs to perform an additional OR

10 on top of the syntax related to the multiple "keeps". Let's assume that (on top of the muitiple

"keeps" from the example above) the user selects a "base" calculation that calls for additional

selection in dimension diml, let say from attribute attr5. The query will look as follows:

SELECT fact.keyl, fact.key2, fact.key3, fact.ml, fact.m2, fact.m3
15 FROM fact, diml

WHERE
diml.keyl = fact.keyl
AND
( (
0 ( dim! .attrl in (attrvalll, ..attrvalIN) AND
diml.attr2 in (attrval2l, .. attrval2N))
OR
( dimtl.attr3 in (attrval3l, ..., aurval3N) AND
diml.attr4 in (attrvaldl, ..., attrval4N) )
25 )
OR

diml.attr5 in (attrvaS], ..., attrvalSN)
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10 SELECT fact.keyl, fact.key2, fact.key3, fact.ml, fact.m2, fact.m3
FROM fact, diml, dim2, dim3
WHERE
diml.keyl = fact.keyl
AND dim2.key2 = fact.key2
15 AND dim3.key3 = fact.key3
AND
(diml.attrl in (attrvalll, ..attrval1N)
AND diml.attr2 in (attrval2l, .. attrval2N)

20 AND diml.atrN in (attrvalN1, ... attrvalNN)
)
AND dim2.key2 in (val21, val22, ..., val2N)
AND dim3.key3 in (val3l, val32, ..., val3N)

25 In the system of this embodiment, User profiles allow to subset the data returned to the
user. The user will have access to only those records the user is privileged to see. Base uses a
filtering mechanism to accomplish that. From the point of view of the attribute logic, the user

profile is a set of dimension selections that determine the subset of data the user can access.
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AND (
diml.attrl in (attrvalll, ..attrvallN)
AND diml .attr2 in (attrval2l, .. attrval2N)
AND diml.attrK in (attrvalKl, ..., attrvalKN)
)
AND fact.key2 in (val2l, val22, ..., val2N)
AND fact.key3 in (val3l, val32, ..., val3N)

Each attribute value mentioned is treated as a single attribute value in the algorithm of this

embodiment of the invention.

The attribute logic is not impacted by partitioned fact sets. In the case of physical
partitions, each partition is defined using an aggregate table. Typically, a query is issued against

each partition using the logic described.

While preferred embodiments of the present invention have been illustrated and described,
it will be understood by those of ordinary skill in the art that changes and modifications can be
made without departure from the invention in its broader aspects. Various features of the present

invention are set forth in the following claims.
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( 109&eAt)tiesy eacmatity beingodenti{fjedHys kt}LN/&lWEla(d fatx tables comprising data entries, each
data entry being associated with an entity from each of said dimensions; said query being based
on a request for data specifying one or more of said attributes values from one or more of said
dimensions; for each dimension, said method comprising the steps of:

10 establishing all the key values in said dimension associated with said attribute values in said
dimension;
selecting whether to query on key value or attribute value in that dimension as a function
of the number of said key values and the number of said attribute values in said dimension; and
generating the parts of said query corresponding to that dimension using attribute values
15 if an attribute value query is selected;
generating the parts of said query corresponding to that dimension using key values if a

key value query is selected.

2. A method in accordance with Claim 1 wherein said step of selecting whether to query on
10 key value or attribute value comprises the step of comparing the number of said key values to a
threshold value and, if the number of key values is less than a predetermined value, implementing
the part of the query corresponding to that dimension using a key value query on the fact data

table.

25 3. A method in accordance with Claim 2 wherein, if the number key values in said dimension
is greater than said predetermined threshold, the part of the query corresponding to the dimension
is implemented using attribute values if the ratio of key values to attribute values necessary to

implement said query is below a certain ratio value, and using key values if said ratio is above said
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is not indexed, and said query is implemented by joining the fact data table with the corresponding

dimension table and querying against the dimension key in said joined dimension table if said

10 dimension is indexed.

6. Apparatus for generating a query to obtain data from a database, said database comprising
fact tables and at least one dimension table; each dimension table providing data representing a
dimension, said data comprising attribute values in a set of attributes for a set of entities, each
15 entity being identified by a key value; said fact tables comprising data entries, each data entry
being associated with an entity from each of said dimensions; said query being based on a request
for data specifying one or more of said attributes values from one or more of said dimensions; said
apparatus comprising:
means for establishing all the key values in each dimension associated with said attribute
20 values in said dimension;
means for selecting whether to query on key value or attribute value in that dimension as
a function of the number of said key values and the number of said attribute values in said
dimension; and
means for generating the parts of said query corresponding to that dimension using attribute
25 values if an attribute value query is selected;
means for generating the parts of said query corresponding to that dimension using key

values if a key value query is selected.
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