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Relational database management systems are widely used across industries to
store and manipulate data. One of the main problems with relational databases has
20  been the structural rigidity of data once defined using a data definition language
(DDL). This has forced data to converge into silos of information each bounded
by their own schema definition and each schema constructed for a specific
purpose. This lack of integration has proh.ibited applications from taking
advantages of the complex relationships between data from disparate sources and
25  necessitated redundancy of data. The complexity of Online Transaction
Processing (OLTP) vs. Online Analytical Processing (OLAP) systems and the

conversion process between them is a direct case in point.

Some of the drawbacks of the RDBMSs are:

30 1. In case of the systems that use database cursors it is found that:
1



previously retrieved records may have been del et ed,
records may have been inserted into previously

wo eaosiogneezl portions of the result set, or 5 prRUT/ANES0H000426
retrieved records may have been nodified. Not al
cursors are created equal. Sonme cursors only all ow
forward scrolling. Cursors are a resource drain on
t he dat abase because they are nenory intensive. 10 2.
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Because téqr $rga é‘?séurﬁ%{‘ré'ﬁéﬁ thexdatapaserheeauseithey erg naearorp e
very danggemike. 20 (such as "uncontrol |l ed" cascadi ng
deletions resulting fromchained delete triggers).
Behavi or i npl enented in the database can easily becone
¥ bot t FA&ase of pystamspsing drvapéseal Meshines, itdeabeenielnd.that:
Anot her probl em area while usi ng RDBMBs is coupllng
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2008/ 041242 PCT/ 1 N2007/ 000426 and the nore things

t hat y»RDBMSsbesaggeehThere b deawbatiadisioviatddavithianeler it
is to mintain and to evolve. Further chall enges that

3he fag e%layl\é-craftecP%r afc’nd-modlﬁed triggers can be difficult to maintain and
will increase your dependency on your database vendor.
o Triggers are typically implemented in a proprietary language requirifig an
extra skill set on your team. .
* Because triggers are automatically invoked they can be very dangerous
20 (such as “uncontrolled” cascading deletions resulting from chained delete
triggers).
 Behavior implemented in the database can easily become a bottleneck if

your database doesn’t scale well.

Another problem area while using RDBMSs is coupling. Coupling is a measure of
25  the degree of dependence between two items — the more highly coupled two
things are the greater the chance that a change in one will require a change in

another. Coupling is a major challenge when it comes to software development,
2



1. Data integrity is difficult to ensure wth shared

dat abases. Because no single application has control
wo@s/oitze2 data it is very difficult to be surePCBINZ061/000426

all applications are operating under the sanme business

principles. 2. Operational databases require different

design strategies than reporting databases. The

schemas of operational databases reflect the
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OBJECTS AND ADVANTAGES OF THE | NVENTI ON: 25
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1. Rigid schemas with constraints need to be defined in advance.
2. All instances of objects have same predefined properties.

3. OLAP processing is inefficient.

20 There is therefore a need to provide a database that successfully addresses the
various drawbacks of the existing database models, and provides a robust,

flexible, and secure database.

OBJECTS AND ADVANTAGES OF THE INVENTION:

25 Accordingly, an object of the present invention is to provide a database that has a

universal data model.



wi t hout advance know edge of the structure of the
data. A further object of the present invention is to
w@e@sioge4n dat abase that would 10 enabl e new PGEIR007000426

add arbitrary information to the existing database

wi thout having to conformto schema rules. A still
further object of the present invention is to provide

an “intelligent' database in that the users nay

specify their “domain of expertise wthout know edge

of the 15 exi st{ben data and the systemw || match
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appr egpsiradtdl witlseicheagyet further objective of the
present invention is to provide a database that can
handl e binary files with ease. 20 Another object of
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( API the apiinepriatechabdeyi ng query | anguage i s based on
recursive triplets of 5 the form (subject, verb,
object) and can be easily augnented with different

quer 4 yetfanise bbjectieiof thetpraag lidlleBtidniO 1 T oVTBe $@4tiaSe that can
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t ax tg
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Another object of the present invention is to provide a database in which the data

is secure.

SUMMARY OF THE INVENTION:

25 The present invention provides a non-relational transactional and analytical
database. It has a novel data architecture that allows data to persist without
requiring any schema definition. The database of the present invention also
provides a file system with in-built versioning, reliability and security and can be
deployed in a distributed environment. The approach adopted in the present

30 invention is to break down data into its fundamental atomic components, called

4



t he dat abase of the present invention also provides

file system mani pul ation functionality through the
wae@soinzit)l Ds. 10 BRI EF DESCRI PTI ON OF THE Fl QREBN2007/000426

Figure 1 shows the class diagram of the database of

the present invention Figure 2 shows the ontol ogical

nodel of the database of the present invention Figure

3 shows the file system nodel of the database of the
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i nvent1 on, hes fundanmental "at onmi ¢ conponents are
called nenes. A nene is therefore defined as the
1UundBREAK PESCRIPVIQN QETHE RIGHRESt a. Menes are

simlar to a single cell in a table of a conventional

dat abase. 5 WO 2008/ 041242 PCT/ 1 N2007/ 000426 Menes
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v eREARLED et R GERBAERSRRTIo; ECEVer b anc
20j €Tie dafabaseldestiibedin theeprasent iddntibn Blan (riteg@al pakt of the overall

Poseidon architecture. The Poseidon architecture comprises a database, and a

sécurity layer wrapped in an application program interface (API).

Structure of the database:

25  The database of the present invention is based on a unified data model wherein the
source data is split into its fundamental atomic components. In the database of the
present invention, these fundamental atomic components are called memes. A

" meme is therefore defined as the fundamental indivisible unit of data. Memes are

similar to a single cell in a table of a conventional database.



is not limted to nenes alone) 10 For the purpose of
further discussion an entity called "neuron' is
waledosets2 As shown in Figure 1, a neuron' i sPARIN20€W000426

as a class conprising of two subclasses - 'nene' and
“link'. Since nenes and |inks are both subcl asses of a
master ~Neuron' class, the definition of a |link can

be restated as a three-way rel ati onship between
neurMemes ¢dotte logiedllytHousd aigbtﬁ&iﬁv]:lltmﬁthél&h&ﬁeﬁ to f&l%%te rltﬁtlamﬁlps
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I eprieA@infidd &smamssipRgt or an object or a verb of a
link. This is achieved through deflnltlon of inverse

NGt | nd.LV for subjec S, objects O,
and%%? X pW?ggs%roﬁTﬁ Tefisrussign an e cé ed ipghropgjs defiped. As
|'i nkshévin indigure 1.3 heurof’ i defir2d %3 a Zﬁsd conipriil oPfwd JuB&fsses —

f h, th nbe he sanme pair of
!onv\ghf]%'g‘ F?fﬁclf‘]konsglﬁ‘i?pwgmgg agyl Eiﬂléﬁ gre shpdh sebickassey (of) a magter

n'p |*Nesroi'Nadss, | thd Sefmitiodl FABMK B be febhittd a8 three!d (v? [)eTat?(Snshlp
nplies that | is an elenent of LV(x) It-shoul

not @Gt"f"ﬁ%{‘e“r‘i’_‘g Neteythag this qllgws resursiveilinksl for al | neur ons
(i.e. for each nene or link), however, 6 WO

BOO%@M&&UQ@M It b OOHBS preSent anem N &E&lb@@fnb)&e@he
onI for t hereby. maki.ng the nmenmes | eaf nodes
| nees i SRk e S SIS noFs S Aiates bt Bratnss G, i

dl Vlddﬂﬂ-,dfdsl fatun@n) of aSleNSEMER! M) andih SetiolifkNR! EXch meme has a -
referggaﬁd solely via |dent|f|ers a mechanismis
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mappi ng betmeen al i ases of he heuronS and neuron
20dempsppsesraf. t Ba‘[iléﬁblﬁ%@l,(ggpértynnggdq@rﬁer can be used. Relationships

between the neurons are defined through links such that each instance, x, of a
neuron is represented as a subject or an object or a verb of a link. This is achieved
through definition of inverse functions, LS, LO, and LV for subjects S, objects O,
and verbs V respectively. This implies that for any link (I) where S(l) is x, LS(x)
25 is a set of links of which the link | is a member. The same pair of inverse
functions apply to O and V such that O(l) = x implies that 1 is an element of
LO(x) and V(l) = x implies that | is an element of LV(x) It should be noted that

LS, LO, and LV are defined for all neurons (i.e. for each meme or link), however,



A user wishing to |locate an instance of a nene or a
link needs to search the 10 database. This is

wo awslosat ed t hrough a query engi ne conpri si ngPGF/IN2007/000426
query parser and a query processor, the grammr and
algorithmfor which is defined below 1. @Q3ML L -

(Q Q Q I function(Q Q Q Each query Q consists of
either a meme query, M or a link query which is 15

3-t U$),|(§B, aal vqare deffed ohly f()ﬁﬁ&ﬂdﬂ Aérebmain@ 1R riENE 1S4 %5(!6@%1 €.
or sted |ink guerle whi ¢ch represent t he subj ect,
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Vi | lindeat isr defiletl a0a |mappimghbotwedm biRaés af itk heurdndPahd inddiron
alraﬁrﬁgntalnrng one or nore wildcards (*), a

nunef T eaf™r ange separated by the colon literal (:)

e.g. 2:45 or a bool ean expression containing a

conmbi nati on of the above. 2. Mene queries are resolved
via direct |ookups into indexes. In case the

exprﬁ;t%a%ngu%ﬁgﬁ %’ggnt ifier, no resolving is required,

for expres contalnlng al i ases, the
al i oA useg-widking it ileatei andigstance of seniemEtoh arlirkaﬁHeﬂgSSd svafch the

a |nd by the inplenentati
@a t rc}éga%asﬁ IS 0s %Flérga?ed tﬁ?o]uglg(x Apery engge f(?n&;?rglntgrcg' & q(uery parser
R-t rand)n qu&y\ﬁ&cﬂ&@ﬁﬂ&égﬁﬂrﬂmaﬁﬁ' AlgbEBMOPARKR G deBinedThtfow:
query al gorithm matches link queries in the follow ng

nmanner , %P h sub query @, Qv and Qo, a set of
candldat I|n s is conputed by taking the union of

the set LSPxR, & Q¢ funiton(@fQ,the set LV(x), the union
f th j s d .
. The FELTED Qoo d e 8 EH: M Ot plioi lch s

Bets. | n3tapldif qumed Ld@hahﬁseﬁch AR MEME Guerldh bektsRd Eink
pOI nters to

tawthin a base table, are
used to ﬂg‘?ﬂeé)a‘\f(’\@dif W@retg%{'éfl@ SubjERL Ve %{'gé’g cloip agligk). L may also
_present optl’btﬁﬂj'{ EéHtaifl@ @FBtidn Mediferta bé Hplicd RAREFORIEO the
cursors are nF relevant. The present
query. This is useful when using nested link queries. The meme query can
be the irientlﬁer of a link, a wildcard (*), an alias (which will return all
20 links having that alias), a partial alias containing one or more wildcards
(*), a numerical range separated by the colon literal (:) e.g. 2:45 ora

boolean expression containing a combination of the above.

2. Meme queries are resolved via direct lookups into indexes. In case the
expression is an identifier, no resolving is required, for expressions

25 containing aliases, the alias-to-identifier index is used. Other expressions
can use any index defined by the implementation (e.g. B-tree, hash table,

suffix tree, Patricia tree, R-tree).



dat abase t herefore advant ageously avoi ds the probl ens
associated wth cursors, 10 which have been di scussed

WO pooslog12pz i or art section. Any data navi gati onPGL/INe0€7/000426
of the present invention nust allow easy novenent
bet ween nmenes and |inks. Although this is fully
possible with the Basic APl and query nethods, they
can somnetines becone syntactically verbose and 15
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an application. During the navigation of conventional
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A0he od&é@bﬂcﬁ@ to Eheegeeb-aé1eomaif akd Hifks iy whihi i pattitipates s thee

conve ns, ereas the ideas:based systens
haveupEitien BevRRER ptsAa! Seh eu TG e oD dlaror” an
gt t rdghwpenmg ke Heficd, Aryi6dat giveSa EdneplTe Fapidsértdtion df thet he
at abase
neuron in the database. Ideas can then be converted into an alternate
representation, which contains attributes within a limited domain for the purposes

25 of consumptioR by an application.

During the navigation of conventional databases, the cursors need to store entire
tables in memory, leading to performance overheads. One of the advantageous
features of the database architecture of the present invention is that the navigation

30 mechanism based on the idea concept needs to store only the data related to the
8



Mor eover, transaction support is in-built. Changes are
only conmtted to the 10 dat abase when the user calls

wo b@s/oseyr’ net hod of an "idea" instance. W wWET/INDO0T/000426
illustrate another advantageous aspect, which has to
do with the state of consistency of the database of
the present invention. Consider tw ideas, a and b
such that b is an attribute of a. This inplies that

t he jaealéfane it @asRBndi¥erRionSTHiS reddttstih ShilPhdvitatidstibe
object in a |link where the neuron referenced ais

t he MEMPYEequirempnidharebymakingthe payigation peratiophishty ssalpkle.
dependent on.b but b is not dependent on a. Wen the
idea_ a . is saved, b is saved automatically.  However,

sepafuthempore dhs nayigationmechanisiof the PETICTY Invepfiap hes E4itheT sm

¥ evaRhsad et ak}aﬁ%asédrsarenkeel ms H.ae o M%E LafibfRine
state 20 nce "ideas" are E/ npati b with the
c

obj e@pdifipationnie thy dajabass- thﬁaer@rna asily b @ﬂsebkeuv@ﬂl thecopentional

eveng it aiherdik Bfetiddas-baal t&ﬁ%@@ﬁ& deR résﬁ‘ﬁéﬁénsoﬁettm%the
“dat abase access. The onto y: 25 Figure shows t

ont oYapofen aﬁwtwmeeﬂmewéhweg inkp fn/the datehase.
Su p plQl%FeoV\@ Mnsdiibe sup ?ert Sk 'BhlllaCﬁzfrggQA dte Sﬁ‘l& 'cBMm(tP grté )

two attributes (name, enal
Hel adatabn@l whntthyseiecalls tie $sawg uhethdskofdo h@ea nnme s chema
using a table (person) for the entity with two
colums (name and email) each with pre 9 WO
2008Me it agw H{UFIrath200iRT 6 dGaRgeous pspeetf whigh Hastta db ypteshe state

Thi Sot\/&}igx&er{ E%Pt{lf’él Bﬁ]t%yasé 8¢ tg«l-: Ereké?l? ﬁ%}ﬁ%ﬁ éJn‘SWéQ tw% 1deas a and

per sons ave an
of PFeswbthat Piscanagtkibute bfa. dhai dnphesph;@irealemmav«ﬁkmmd cb@ |tms

. Jhis is.r d . wt eudocod
R, SherfeipeRk &5 FRbREe I § ok WherB R HABER frRRecd BY B ng >
"ps @nbmmwm a&lehnsethatatid' definitibh ef alBtdaprdent of btbieb 3mes ent
Into

ISP Z‘S(P X %ggtst n Sé? e’ia%@ aé(gq g)rlg F@Q%g@i)reatlcally }iovv\x%ver,
r aw ﬁpﬁr@ﬁaly&hﬁng bhac® ivpagidalal THiSMEERaRIBI prevents the database
from being in an inconsistent state
20
Hence “ideas” are fully compatible with the object API and provide a natural

transition to an even higher object oriented abstraction layer of database access.

The ontology:

25  Figure 2 shows the ontology of the database of the present invention.

Suppose we wish to represent a simple entity (Person) with two attributes (name,
email). In a typical relational database, this would be done in the schema using a
table (person) for the entity with two columns (name and email) each with pre-



10 Person, nanme and email in the database, we create
menmes for each of them Further, we create nenes for
weawk/osppre of relationship between these nmenmesPCEINEI07/000426
Prateek is a Person, Prateek has attributes and
Prateek has nane is Prateek. Hence, we create nenes
for "is a", "has" and "is". These can be used as verbs
to denote. simlar relationships all through the
sy stspenificisdata tapds| This weuld tieatapply WoalNiBsEReé @6w$)VE pekddmd in
" PrahEgKabagnd " ps@rai nwavelive. cont. At this point,
aIthough the dat abase contains all the data it is
ble w out 1 cal re tlo shi The first
th| ‘;53“’?%?3&”8 e1 'bm ger n%ra %f themg non| cal nane
of tPR@betiveayeliveLqont. H‘he nmanwmdwmﬂpa pskuddodet asdbklow: as
t he canoni cal nanme although it is feasible to use an
aut o grErermted ried.PeFpgrgt we 20 create a link with
subj ect-nak¥ &t wekteekand obj ect "Person”. Since the
pur pose'eﬁiilthi‘sas@ﬂaamkwaivslitve.&anote that "Prateek" is a
hyponym of "Person" and "Person" is a hypernymfor

" Pr ah drkdatabui df&ﬁe pragent | inS'erﬁlon niﬁﬁpsaﬁts. tﬁlh},e 1sVl?rBQen JH‘ﬂnﬁ) a two

01 e odely sl et e ufwehiardrls, S e Shall Tepresent
I0epPersamt nams ardeemaibjire e, databass, awedcredté ewmes for each of them.

I es Faghdrveé YreatttaRes 6t 8 Wr@laﬁ&shnﬁ %eﬁ»re@tﬂlﬁseatﬂemes . S8
exercl g

ont £ of Pr at e
Con s r*’sfa?“e?érﬁtee'icﬁas OB, i Tl 55 S, i ek
(i é{eﬂfﬁﬁaw ceaats eemes fpr “ioas “bas” and“isfo Theservpo bt ased as verbs to

t hi Agsotd Gmiat elatisnshipakll tHidugh datsahiase of the present
i nventi on advant ageously rel ated the nanme and emai |

19i r eﬁﬁa{lbéfa: %é hec gagéea t{avgsel;F& de fQ li,eg t i - Pr%’tee(S(f and

. speg 1 oNn O n§on e uni g ruct
t he brainwavstive.¢om’, Ad Jhip poing \Péthwgh ﬁheé@tabnsggemm gll the
el i ldhta,eit issmhdable withedt thelogicalfrelatongkips. dihe $irst iy @Sdolif to pick

5868/ %1242 e ?iﬁg?ﬁéo%f tﬂégﬁ&t%qﬁ%mm"" ‘%?O?‘w Prateck”

al s8° §fmqﬁ1§‘\9]3naén ugimnla lsefﬁaé}q e topyse, a aut%emequd First we
20r eatcate atlink wrthrsebjleetl‘fkateek”' Briddbgek “PerSonaSince’ th@lﬁfﬁpdse of this

23?11{11& i E(?P%Eei taha hf"r%teek” ﬁ@h; ot%m othtPe%%{) H(%S‘Ferson” is a
tgﬁt&fﬂéﬁ% |Prateek” we use the “IS a” meme as the verb This gives us the

link (Prateek, is a, Person) with each element in the ordered 3-tuple or a triplet

representing the subject, verb and object respectlvely Hence we can begm to
25  create an ontology for Prateek.

Continuing with the exercise, we now need to represent the two attributes of
Prateek (i.e. name and email). One of the most important things to note is that the
database of the present invention advantageously related the name and email
directly to the data itself and not to the.specification of Person. The unique
30  structure of the database of the present invention advantageously eliminates the
need for inference rules such as if Person has name and email, then everything

10



El aborati on of what the actual values are is carried
out using the unique recursive properties of the
waolaioaloae2 of the invention. We do this by creaPCTIN20%000426

links represented by: (("Prateek", "has", "nane"),
"is", "Prateek"), and 10 (("Prateek"”, "has", "email"),
"is", "ps@rai nwavelive.conf) In both these |links, the

subject is another link, with their own 3-tuple

St r uwhioki €is a” Hatson lako PRISTThS21 DhdneSndCeailN HeRdel Wetwdild Bkate

1E oS}k Mu L, V(1) EMu L, 0(1) EMU L. As

anot her advant ageous- feature of the dat abase of the

pres Y , Q) is, 15 architecture enables us to
népré‘e\‘RFt’ﬁ J’ Pi‘fBe 8 for any nore architectural

const ructs. For exanple, consider the follow ng Iinks,

whi cfiPrategk’s Skas ’t’,“smmb)r ules for database access:

(("Prateek", "has", "nanme"), "is a", "string"), and

(3 ("Freat dieks' suffibiamly, statoathm’ Pratetldas’ the” steibites Maytic) and email.

i s’ Elab&gt}b% of whﬁpth@g ha[mgfut'f@“ﬂte 1so&l'rrgd OLPu{'% fhe nfzﬁqﬁe .feﬁursive

that cr eat |
not Rfan?@é“@tsrfég the (dgfabase éﬁfta? HEVSB‘I'%‘ g¥s G%rt@mbwrearlﬂért@o lglks

no nrepleseniedibydef i ned to enforce these rules for all
aut hors and guarantee the sanme for consunmers. Authors

are ({refedko, ‘ads, alatel )bLﬁg’esma{eew)la{ndand consumers are
expected to use ideas or else wite general i zed

i g hof d »URE Y- @]ﬁ d :
avag(lr(%%é@S%g%frern@dht ésﬁ RE gl&a’g@?ﬁ’%/%l S 2 un| que
adv eqgus f re of the se of the ent
i.nvzl?f o8 it ks tﬁasv‘agct ALEne g?'aﬁdf“&!bwgw&m esfiyryre.
dat aThis tsipemnisditle sincrcie deffnitfondf Ir L, SQr o M @ boN(A ki NDD.L, o) A v
2008/ 041242 PCT/ 1 N2007/ 000426 -There's another way to.

nodel the information i nto t he database V\,hi ch IS

expl ai ned, w t.h not t us.try,.

ana b baritiEoli ey o BE Bk (AR Bresrf inidion i
- Nor karehitegtureygmableg pe iy éo m@ée witheus dkenggyd fer amt marg architectural

r el edbﬁﬁfuc&e%r(ﬂ%mplé Odvisiagrdhd\NWoWRigHinkd, twhichIeprédfit some rules

that we need to create. In addition, the
SﬁaCCGSS

fgp o
concep

2 &

((“Prateek™, “has”, “name”), “is a”, “string”), and

(((“Prateek”, “has”, “name”), “has”, “read only™), ‘is’, ‘true’).

20 An important point to note here is that creating these links is pointless since it
does not make these rules enforceable universally. There is no mechanism defined
to enforce these rules for all authors and guarantee the same for consumers.
Authors are free to add attributes at will and consumers are expected to use ideas
or else write generalized programs which first query the database to find available

25  attributes. This flexibility is a unique advantageous feature of the database of the
present invention which enables authors and consumers to share data without the
need for direct collaboration.

1



somewhere can be represented as yet another Menme. This
is done by creating another nmene which can perhaps
waRooploy12he called "lives in" or as the attri buP@r/INvANE000426
"city" which is yet a third nmene. 10 The dat abase
assigns for each neuron a UU D which can be used to
uniquely identify it. As shomn in Figure 4, which
show that the words "John", "city" and "New York
Suf gh@é’Eaﬁdtﬁﬂ? I“béy@(% &S ﬂxe\lﬁﬁfgﬁﬁhtilaﬁ 'lrﬂl<t>5 tl{(/e\ga{abfse Nehigyant
esent e ndex 1. require a
four?’ﬁ’?%r"ﬂ %Pedhoaam%ebeamﬁlg Li nk (1) which binds
the various nenes together ance a Link is created
whose subject is th n", verb s the mene

"l i v us Y apd m@é?‘ﬂ%ﬁ@ OUfa%albes Jﬂ@é {ohndivesis Negy¥orkniety Wsr k
G t Ycreatethe H@ﬂagﬁe bl] Sreﬁtﬁig@Elh%?ﬁEuPcﬁls Hofin bkPNES %H{e@n}aacre the

subject S(I) = ohn"; verb V(I) = Mene "city" or
t he WEWBUM NeRES thaﬁ we n@ﬁs*dtOtOﬁf@te Byddition the yoneepteftivingiew
E{Z’/E bsggetw}ﬁere chf S)@ngetsén%ias 5/§(al\{&ﬂ€r MJ{Q@ Pl“h)s is doc'lfctlfyjc}eam;/g )

= seqnother mpmeg “@&;ﬁﬁgpébapé@m h{eqailpfb"hvesm" ppasi attribute
2008 1A @KEK&@@QQ%&QQQ%@6 Modifiers: Often there

Is link-specific i'nformation related to the subject,
Ubject or a-verb of a |ink. These pi eces of

i nf OfﬁEB&a'ta‘BQse \/ﬁ% %ﬁ fgleesdgl{ ﬁé?x fﬁ’@h{ch %grfc'lg Jsed to l%m%?{aly

adj ect1 ves, are only re evant in
t he ankynsesﬂe“mdnFuumwewhabsbmwﬁmﬂhhwoshbkﬁotfmﬁﬂand

obj e’?}\ﬁevxp{( or‘i( gFebsu% at néste\ﬁmaP liXt tE) 91? réiCV ki’j}ﬁﬂ Sh%s

nodi fiers al M/user £ EhhaRT

r el atepesengeddyilfidex 1i. nf or mat i on. Each nDdlfler eIongs

{9 the neuron class and hence is either another meme
or link. Modifiers-are independent of each other and
t he Wiestquat arfadihfrieeron whichuvitiibel éteddnk (1) which binds the various

memes together. Hence, a Link is created whose subject is the meme "John", verb

is the meme “lives in” or "city", and object is the meme "New York City".
20  Hence the relationships are represented as subject
S(1) = Meme "John"; verb V() = Meme "city" or the meme “lives in”, and the

object O(l) = meme "New York City".

In addition, LS(Meme "John") = set(l), LV(Meme "city") = set(l), LO(Meme
25  "New York City") = set(l)

This completes our modeling.

30
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10 For exanple, nodifiers are used to logically delete

or negate links. Adding the "not" neuron as a verb
wore@sHier2in any Iink can be interpreted as | oPCT/EN20§7/000426

negating the link. Application progranmng interface

(API): 15 It is possible to abstract database calls

i nto object persistence nodel through a conventional

obj ect relational broker (ORB). Although the database

of thKRdifiefsent invention is not a true -

obj ect - dat abase, it _praovides a simlar application

pr ogPBeRFE IS lwﬁﬁfé%m(%mﬁsm relgted Agpthe gehiect,j abisgt o1 Yepeof a

Pr esg{kt Thed¥ BiabdsOR ifSrmafibl @lsb Qbschibed 43 %damvse&tameemes which
ORBs because it does not' have to deal with the

sche#a oy relevany ipthe contexinfledinkoseaye tol &tr&lshéeé@nbem subject,
& | ofect HanO Bt @Hat ﬁt@; hﬁBl)tl {008indp® pu¥. %d’dlifiérgmcﬁpﬁ)ée¥SQQEﬁlﬁﬂce

to application wt dat abase storing the superset
of diiftks witherichgr] retarl%@ecrﬁml@owg@ Rapfempdifier elengs &5 the he

pr esrﬁ:mon NS Mdl HRRcTY Elbhet MJ&?& mehi %f—‘m@ e AR %ﬁfe%@l@ent

is able to use its own object specification. The
t hatof epely athar gudthgilistpf arpdifisasie ynarderediuner ous cal | s
‘while interfacing. Among the other .25 calls
- avai |l abl e, the APl described in the present invention
Hk p o sxammple, megdaftersare bsed to logically delddestnegige tinkse Adding the

CGET: « [P n%%lr%ﬂ la%j ek@?ﬁ ﬁ-ﬁygﬁi& thle:{nytl EE TN ?éteJ‘a%ngléa% a

mene or en retr| ves al

at t rnegatingsheolinkt he nene, and creates an i dea instance
and popul ates its properties, with the attributes of
" the nene. The idea instance 30 is returned. 13 WO
2008A pplicatian mg&mmtgmmmemm PUT: The second cal |

[er s b bore DS nl oidrE e SR Fheolin °
I Nst@netiohdl objeerelativnabbroke $ORBh iAdthbughQhé¢@dtabase of the present
recur si vel }/Sn%s nce attribute, va

may. be qt her
i nst'&h“d‘é‘g') tﬁg?%bl‘fcﬁ datpbase. dt PA‘?—*i‘&Bﬁ E%‘H’v éPIﬁiCﬁtéPn
at t rprbgth@mBErfaitd APH| TRSAPIQicb®RibeS m&ﬁ@l renBinlv&iifn is
between . theminto |inks is call

accePPYios iqbe Forws?te%éﬁo%ﬁ%&@al&e@'ﬁ?% 1o havgéo gdea) xith ths or
200d R nStrdifts 6RIHVEhtbRE dARSHsesC PRID hBSvs thé @weafdeﬁmon to .

e meva(’rj'lysfrgrg ai)lg]llscglt?(?nctg application with the database storing the superset of data
at all times. This makes the interface of the present invention much richer since
each application is able to use its own object specification. The APIs that
interface with databases use numerous calls while interfacing. Among the other

25  calls available, the API described in the present inventidn exposes two major calls
that are described below:
1. GET: This call takes either the canonical name for a meme or its identifier.
It then retrieves all attributes of the meme, and creates an idea instance and

populates its properties with the attributes of the meme. The idea instance

30 is returned.

13



10 of that class. If the class definition doesn't

support an attribute of the nenme, it is ignored. This
wa@bdosms12appl i cations with [imted scope to takRCHIN2007/000426

myopi ¢ view of the nmenmes in consideration. 15

Addi tional features of the database of the present

i nvention: There are several other advantageous

features of the present invention that are described

bel ow. File system operations: 20 The dat abase of the

present inveption gls uppqQrts the storage of binary
ata GRS DesersssLebin it reot HBAL KseintpiRsdion t
syst em madiatifyusiedribite hiGesing@ $810¢s of Y Bi3tah QD 1t thenSkidiZEs
menme nmay or.nFra%énot oint to a file. Links cannot

poi nt t o 1S infermationrseursixely (sifce attribytevalues smaybe gther ingtances)

WUI D of iutifig tRMasic APl by édneriid$ b iPulBlaftdah vailRl & fndO
the file éé{e?agieem ension, file type, creation date and

date of P peletyeendhensinta lskeq i n a dictionary

(along with other, user defined netadata) within the
menme. _Actual data of the file is stored on the

under | i MGTY AH&E: dYiscalhpcompiza user-defined class dafiition @s @ parameter -

i nventi 09n@$t§%pﬁ&8§et&rh_@herm&$é$r{1lﬂgt UFM&%L@ an instance
provi de native versioning of the ?I e system ﬁew.
Ner si ons ofthat qlasprlEthe glagsalefigitio doash]t euppert iam atgritiuitende the

where th b €GL 4 Even..newer
Ver si ons e * FAESL B8 AT AB AR w Bt BB o ke
r ef er enc@yepie viessaf theanemesrin oensidamation.i gi nal copy (as
requi red-by the user). Hence, this sinple schene can
be used to inplenent a flat, hierarchical or multi-
di mensi onal versioning schene as per the needs of the
sery, chal, APL.call is praovided for
lgon\';\edrqﬁg}r?gg?ég{rher Sr‘?‘ﬂ@?‘rl] alégffghhl’?é’r?fg?é'f’g%“’i“'s carried
out Théreass segeralehes hdwvadapebus) featuyes ot e PprdsemtBnvelridiadhhtiare
addidgs%rigndd")erio%tlri eving files is also possible with the
file sys? em operations of the database of the present
i nvention. The adding of files is carried out through
an gbl call that expect the UUD of the meme in which
t he 'f'f FEM OPYaPANSI ayed, a 10 structure containing the

28t t ThodatetsasOdf thdipreént Rvétidn bise sippbis tﬂé‘Et@raﬁa_ Bfvinary _dat?
a specl a

retri.evabpﬂéfiles, is_carried_out throug1 )

f undtingh UUQeyapdinge 8 feowsdhe file syernaeelanet in the present

' invention. A single meme may or may not point to a file. Links cannot point to a
file. The name of a file is same as the UUID of its meme. All file system metadata
related to the file (i.e. extension, file type, creation date and date of last access) is

25  stored in a dictionary (along with other, user defined metadata) within the meme.

Actual data of the file is stored on the underlying file-system.

The database of the present invention also uses the meme/link mechanism to
provide native versioning of the file system. New versions are represented as

» . .. L . .
30  objects in a link where the subject is the old version. Even newer versions can

14



returns the file data stream Data security: 15 The
dat abase of the present invention also provides a
wheioBo4i2a2 security nmechanism with nene | evel PCT/IN2007/000426
resolution. Mdst data in a collaborative environnent
(rmulti-user access) is considered public informtion
hence by default all nenes are left unlocked or open
to user access. |ndividual nmemes can be bl ocked off
f r onmefecanes the ldsyvepsdon brahPeridimg copy (hSrRqERAWYyithe/ust Hgérte
Part'ciratio in s curh}%.nndel l e iﬁ% an 20 overhead
and 'S S|y Schgme cqnche,us é’i"PlB'é‘F%ﬁaéia& rarghicalep ulftry | s
| Mpodimeinsidnabuegdiorfing schemé hseer 0 Gledds GOMMB utey] Akholgh a special
capgglllbLes Lh%g?and a.policies tier, The, o
capabi 1t FFEOVIRBHET COYeU BB RY NS PP Versioat isrrartied puy
the dsingdhd standadd queryheeBardpgs. nodel . This is widely
‘accepted to be safer nodel by a person skilled in the
art than a traditional nodel based on perm ssions and

ac C efifal g patdingland 2&ridvigfi 18s 8 aB6 BYRibR WitiOHE BRY &y stbRATopbABons
security operations of the database of the ‘present .

i nv éﬁf‘redll?Fa%W@f the PrgspRtyn e tigne Fheddingeof diles dgeasried out through

~ ar Chint A ichll hafdxpbdi eheP AR thd MURL i WRcH fhe FERIEFERV&EL
in ternms of actors, a, and resources, r. Users,

Wop sfrecitire saataingig thgastribuiss of the filslagd thedie data the dettigvabof files

of ota e R 54 Sl FRisBberroBb AR Aedhating

contreRms flisi fde dafe gfream. keys (capabilities) to various
resources (other nenes). This is advantageously
different fromthe conventional perm ssions based
systata sdeurity:access control data is stored in the

s ctor). ln.t.he dat abase.
B2 oRREBRE kI oo b S PR
pos yathaname Bvel fresalutiam Mbosk {4ty ini ascollabpiritive envirgaheaarivttbuser

t hat . thord zed tpo acce esour ce, .An

ot o A0 BialBa Bl S Aol ReBE B 86k ] ERETAR 1ot

any unbeked(dnopertomser acasy Inddvidyat mgmesdantbb dlock&d d@bfrémtateess
et. a secure View

access _the daLa%gse. Act or. t. . eif.
(r o Ppupptl 8 TR S omiet il Piinfa G seutity modebfxies e
200ntosarheadume islefd i wet € délibe@tahbiSe. SRCUHIE B iMPRY HHF6Seh a
Act%&s.and(IFsources ar e bOIh,represented.b%‘nenes:“
o tier model comprising a capabilities tier and a policies tier. The capabilities
model is an evolutionary replacement for the traditional permissions model. This
is widely accepted to be safer model by a person skilled in the art than a

traditional model based on permissions and access control.

25  Figure 6 shows a flowchart for the security operations of the database of the

present invention.

The security system of the database architecture of the present invention is
represented in terms of actors, a, and resources, r. Users, applications (or anything

30  else represented by a meme) assumes the role of an actor. Each actor has a global
15



Hence it is also possible for the nmenme of an actor to
behave as a resource in sonme other context. A sinple
we@sphesnf this woul d be a conputer program wWCT/IN2067/000426
owned by a human user. Both are represented by nenes
whi ch are actors, and 15 hence enable both actors to
access the database within separate contexts.
However, the nene for the conputer program may al so be
a I agaUHiF Eontéxk Which SRRS ‘f(Eyst(QapE@iﬁn&?' O AridaEesdrdel (other
settings that for exa reven he human from
nmakiMAYNeRd dibfs ig edvaﬁtﬁgeovsjy éﬁ@reaf 8glr1ahﬁ copyentienal peradssions e
any yxgiRgstth @hefbea%gesg SonbB1 BRENERH ik tHRKSofiRe @fgto H&&ﬁo the
their owh security but instead inherit their cun
f r orActPeEsthe Hatabasegseliteetyre afffianresepidnyentien, éheomrp emsts;non
thr &F a3854B{ 1ty % 1ﬂBf?Jltain99eﬁloﬁl &fat 216 t(g? is ﬁLﬂorﬁ%%c&e@g]g
via I nheritance, on lI'inks as we nost basic
operraioues- i s "read”, which allows or disallows an
actor to read the resource (or know of its existence).
The second operation is the 25 "link" operation which
speciif 4ok, ihrssdntad by ancaws, miers © aal acowstioftapy osee divenanionk s
bas %gmputepg % Eh%?‘ 8 ldf)lg Ft‘o cc@:gg ‘ﬁlel éﬁtab!&é@eAct S 'é? secur v1ew
operation access 1o i Et Ch'S
Wodi(feférreg to asa mtmt)@if tlaldatabss Wfthlh ehectatlaxm nsemeetraalzie m

' 16 WD .2008/. 041

O BB FEH bkccsoELb o2 QPRI memes
sec (Hénty it iadsl possble fqyltiss menk ofentactoAlol behaveas 8 reh;amee i some
|ist ofc Iltesfo ation (read, K, .
and S eEFERh sl Sl of o T b pettpdrprieram aficn s

usi rogvnedhbg b htilfign aset. BothcrOrepre@al Hyhﬁemcgsvﬂumceee adlors, an@y
1t hat enabI@s b emto erfor he rel.evant oper at| on.
éor henesiRgptie pof aﬁtaﬁé%i’ CP{syhG aseutéf in' separafg coNtEIS.

r Gﬁd’vevafe ﬂﬁﬁnerﬁﬁiﬁfﬁﬁe CORPREE, progidrh hRy aRB BEQresource with
I|nk wher ei n the entities

rrenéﬁﬁpe%{ﬁ@ H@'@ gﬁeéé\’g lrggs that fqnexample, é)revppféhe human from

resmﬂg\mﬁmmgnst&ﬂeqfrd;%ﬁmvel y, the entities are
represented by a specialized keys that point to the

rel evant UUI Ds. The systemrestricts or prohibits

dol | 883burfRAte dn§ A dnfed tHAf ndel SPbE £E5e® Wirks 48 nSEHAVE fheir own
contexts. 10 In order to provide sinple maintenance

al orfgcuWilty butdnstead shenittheir sy fiom menes that represent them. There

are currently three security operations defined on all memes (and via inheritance,
on links as well). The most basic operation is "read", which allows or disallows an
actor to read the resource (or know of its existence). The second operation is the
25  "link" operation which specifies whether the actor is allowed to create links based
on the resource. Finally, the "write" operation govem.s access to the meme itself
(such as modifying its name or aliases, file-data or metadata or other security

settings).
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second tier - called the policies |layer - is provided

in the database of the present invention. Policies
wae@shuriness rul es that guide the security enPCTEN2067/000426

the database of the present invention in the absence

of specific capabilities. Hence, capabilities 15 need

only be used in the exceptional case. Mst security

settings can be managed by sinply creating a few

bl anjsetstrBQlie G 8- acieSRMr L Hold YxpRlnkd hed. Alll_iﬁéibrs have a list

operation, that is read, wite, and |ink

r es otficarabilijigs fos easd qpéf}?t‘%fbﬁ‘f"?aﬁe'éf‘kfaﬂ? write)- UrﬂSff ka@ablhtlﬁsr?ée

cas eoaglt:alf)ﬂ‘?é'}l?" dsinlgivitfon thd'gotdRhi £dcES thedBsodfc@ i@ Waf that &ables

Policy for resource, r, is a set of functions

f eacthem to pqrfonn (ko releyapy peqration- Kgiexamnle the gappbitibnfor agser of

t1e 5 BRPRE ik fidhehl ﬂ@ﬁeB Fmdnfe AR DhbhEr Y IRk AEmeBA

functlon returns a val ue True of False, which dictates

whet memeGihehesein gre eatitiesynersrds awgeBoandieemelsae siawly the GU IDs

‘the g kP Rked BE

accé%gMﬁ%ﬁggﬁﬁgﬁég ueﬁ%ﬁf%@&%@glfﬁﬁsé% a*%e 8atabase

of tdpeciplized kents thay poiohtodhesrgleydnt bWéDQ Fhe gystem restictsfor g

chai iJd ve

Funci g HREH KRGk AREut & I BRI

Uhpabllltles are checked first. If the capabilities

, 1 o
o RS bt AR AEE SR PR RR A2
bar rdeesnd tieh ecapleﬂ theypotieits layer i-o9iprowidedeid wireddatebase of the present

(capabil.iti ersede 3 olicie
So0BERtBn T oRes FRBEOonuA s BT sy e oL drptye
IS defxhe prb:&dt inveritiog irf the wisshdetof spetific cawhbilitiessiHynoe, capabllltles

DR coubd g e iseoh URaRoeh i) LB YO FRNED fibEienl prgeeee

capaby diinply ckeating Hew Blhkeapdliceper ati on for the resource
or be granted 5 access by the policy for the resource.
Either will do. An actor will be denied access to a

I €S OREGBrckd had® PoliMdsyEdch opéraGle thatio teaf OSSR Sehd AR, of a
capability and if the resource palicy eﬁ@Ei access

2. weRurceAhagcpofiey fiined fasat- Hpkkedn fhe cate.af CprabUses fggpolicies

be &@B@tb«i lisk tPA1iE P fop B idsb&rk& Rtis & &t oPfh&tidAg f,g&(ﬁ)eﬁﬁ((a)EV en
If the policy denies -access. This nmechanism can

us edfviela), Viiire the sigueeste pt ofghroresnsctivefnctiens ‘1 aBa@éai%%Ftor
the ft\%?‘%%h Pfdurdld §9M§érﬁe or BB WREH 1Bt NHRMEAGE Sctébhas

uni que at ures of
access to the resource r for the given operation; the value True allowing the access

and the value False denying it. The database of the present system also allows

25  formation of a chain of functions together to form a cumulative function.

The order of priority is such that capabilities are checked first. If the capabilities
of an actor fail to grant access, only then policies are checked. If capabilities clear
the security barrier, the policy definition is redundant (capabilities supersede

30 policies).
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t he dat abase of the present invention are:  Add data
W thout defining its structure beforehand ™ Ability to
wa@e@sss12dat a based on a linmted class definitiPOT/ANR0EI000426

enabl es 15 applications to take a myopic view of
data. ”~ Instances of "null data' can be handl ed

W t hout system overheads * Extend i ndivi dual

‘records' wi thout having to redefine classes ™ Since
properties are not stuck inside classes, OLAP queries
are possi.bl wi t.hqu ving to visit the entire

o) 2 oS iR U Hosp e i BoPe AkpuimRd L Lie X, Simply
( autspeakiigg &ipthh@ﬂdinﬁﬁb&ﬂyleUtﬂo%aess DHEIREY aPhctdrust either

advant age sent invention: The dat abase of

t he Pﬁﬁségsetﬁ‘f Cﬁpﬁk’/'gm Phe relevapicapgiatien fop thsapspureg er be granted

Bni e aby the POisdyt foF the refs&frccd &htRer wil1 36 €A &or will be denied
s are_tracked betvveen atom c data units,

rel ati onshi
it |a§°e2%t°ﬁd§§°i“meéf ang oglyjigid ?%é‘OUPﬂSQFé?@EC%R?M@SaT@thC
di MBB®URB polilyteRies Ad3BssRE RSB kdyPifitltd Q@notédsls %P?&L&sn%
serving nultiple_diverse applications b rovid
di f 1B QREOILY b edficient fygeiningieecss gean if the @olidyi denes actess.
app| ThishédARnisie 85h Mse&(ﬁqmpﬁneh}&c&%&etogf ﬁé‘a W thin
the database. Instead, it 1s ab to speci a cl ass
Wefinition (much i ke a tenpl at e) 18 WD 2008/ 041242
PCT/ 1 N2007/ 000426 for the result-set. Since the
aut Baked dehel fR€oird i R8ssMnt ol §F tRORRHESS and blﬁque features of
dat aba%:g\fi of the present invention is a per?
sol (g Spbpgsof F'}eef’g?ﬁé?‘?t"é‘@m‘@hﬁwronnent S Wth mJI tiple

- players. Operationally, the database of the present
i nventd oadd eﬁtumoﬁtfdeﬁnﬁﬁgttésstﬂfctu& slesrehap@ment by
-reduci ng me need f conmuni cati on, negotiati on and
agr eenenfbIE)I9iacerst Jat based on 3 Hpitedecdass d itjgn whieh enabley
1set ween ﬁbpﬁiﬁﬁfoﬁ@bt@l@re{m%pld nebyedain a project.
Mor eover, the database of the present invention is

“ar chi t"ecins@negs of null datalvan badenitled wihoktwysigm overheads
conmpatd bikiedd rndilvmﬁglr Féc@ﬂs’d@ﬁlﬁ)uf l#af?/mﬁqu edbfiAdidsonal
dat abase into the 10 database o resent I nvention
i s a singinee Rropgstigsrapreas stugleingide elasses, @La\l’tcabt@ dre passible
obj ect i Rah@R vy o%ltctﬁ@ﬁ?e @gsgsn sted) and can use

t he exi st ng access mnet
20 * No need for Ids and Primary Keys (automatically handled by UUIDs)

Summary of the advantages of the preseht invention:

Thé database of the present invention is designed to serve as a universal repository
for data. Since the relationships are tracked between atomic data units, it is

25  possible to slice the universe across any dimension. Hence, the present invention
is capable of serving multiple diverse applications by providing different slices of
data. Moreover, the client application need not know of the scope of data within

the database. Instead, it is able to specify a class definition (much like a template)
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the rel ational database. Exporting data fromthe
dat abase of the present invention back into a
w0 edoapimznl dat abase i s possible. However thePCT/IN2007/000426
conplexity of the data inplies that any 15
rel ati onshi ps not supported by the target schema wl |
be | ost. Exanple of the data navigation using the
dat abase architecture of the present invention:

Ex anfot the 1ésul'f-|§'£t. ma%é tﬂa?dtﬁﬁs ﬂéeddlgio zigréeswi_ﬂgﬂié cc'bdshl_ﬁé*s,trtﬁé ed
with,an ex e that follows. nsi der again e
exa %@aﬁeroggﬁ)etﬂﬁ"ege?fﬁ?‘@lnﬁﬂy‘s apexfsch FP?‘&O%Pé‘rf%' femeadesent ed

t hatenviteriienks wismuRippMy¥er k City using the database
of the invention. W created the database by creating

rel eqyant.. neur gns, . John.and New. York Ci are the

i emticRENE e Sep R Br AR Breset infShiiou tedibes i easthat on.
the deselopmént bf rddusing the sectefoheontmication, SRERBAGH ﬁﬂha@&ement
yet anot her. ne.,. This was done, by cr I ng apot her .
o R el il i R peest Glbentharicgimglyed ina
t he mbjeeti bute name "city™ which is yet a third nene.

19 WO 2008/ 041242 PCT/ | N2007/ 000426 The dat abase

assigned f h neyron a UUl D.whjch was used to
i QR FgRyq § e Epi oA e ieri Wit vigetopeards
" Jolhatkwards doytipatitsitity. INepurtifRrdataGrdny any rélagorkl @bascinicaheS

igg orn% to the.relevant UUl Ds as represented by .
{9 g etptapase ok thgrosen inventionys ¢ single tep atncess (Ganh K cLipble fsean
t he dbjeakingtdnce Wichitah b Bérsibti® and EArOms theBRI¥ERg AREB ¥eHods of
‘Hen ﬁ, ?.Lgﬁg s created whose subject was the nene

(5] r,e at19 a

C
" Joit the mene "lives in" or "city", and
object was the nmene "New York City". 10 Hence the

r el éixiponiaidpia floRT the dRsHaeseMhEste Rt iGWALER bacRiht) a TelMNBl -
"JOQP"' verb V city" or . the mene "lives

) " e
o Piegt sl ety camper Sr eI 13y

15 relationships not supported by the target schema will be lost.

Example of the data navigation using the database architecture of the present .

invention:
Example 1:
The navigation of data is best illustrated with an example that follows.

20  Consider again the example from the ontology section where we represented that
John lives in New York City using the database of the invention. We created the
database by creating relevant neurons. J ofm and New York City are the minimum ‘
meémes that we needed to create. In addition, the concept of living somewhere was
represented as yet another Meme. This was done by creating another meme which

25  was simply be called "lives in" or as the attribute name "city" which is yet a third

meme.
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15 In addition, LS(Mene "John") = set(l), LV(Mene

"city") = set(l), LO Mene "New York City") = set(l)
wEappose4now we wi shed to find from our dat abaB&T/IN2007/000426

everyone who lived in the city of the New York City.

The query for this took the formof: 20 (*, 'city",

"New York City'), or (*, '"lives in', '"New York Gty').
In plain English, the query for the query engi ne could
be restated as: find all links where the verb is nene

"cit a((m herre "Iivesin'[iFé and, t he obj ect |sthe
"IEQ%%R/ regoh neurpR@ g} yhigh Ué%é%érto wguelt ed
t he iﬁjéﬂdf@Wl Algstﬁ)tzvﬂﬂﬁ Figlrel42 6o WS "Ihnt h%ltﬂ%BYNevstY%?k él
ngln%fy find all UUIDs correwgonlngto"mt
and otliases whigh psint fp the relgypnid Y iisas representediby Index 1.
neurons for the respective UU Ds. 20 WO 2008/ 041242

PCT/ 007/ O 426" Step. 3: For each neuron for "city",
£ 1 naWe reauited a foyrth gurpm which pouldbe dhe Lok ) whish binds dhenarious

Thi sméfdsttbgishet. rl-fenwla@mmas%lréatléd'vmfﬁe éu‘B W&J}P}é Bﬁmg %Rn"

is a neuron with alias "city"

condyeft Bas the geme [Bvagin Tor Seity'j ank Objeﬁws th;emgme ENewr¥ptk
in tdiy set. 5 Step 4. For each neuron for "New York
Cty", find its set LO and take the union of all such
Kets. This returns the ids of all links in which the

obj g§¢dncé heRelNEIHER York City". The id
of Ir?l‘(: Ieszt eB%tvr\tlwg? réil)kﬂtéblsariqt }é\% set. Step 5:

| nt eXB&dYleme glohm; 3erbMD s Meraericiy'epr the maute Stiegs i), arktths
ret ..lnks with verb ',"city" and
obj g‘:’ﬁ‘?@@ &gh?slég{vyx(ﬂ&e I ndex 2 again to 10

retrieve the neurons. The Link | nust bean elenent in
hi e XL pos

to i Sfon TsPbie O 38l iy M nRER98G) EDviemis
li V|"h@W|YDrkNaW)¥oset(l)O ty. We did this using the

followi ng query: 15 subjects(*, "lives in", 'New York
City') The argunents of the query are the sane as

bef uppose nowp&e wisizidea findfrom @utidatdbag: dvBgonewho ligedlih tHe city

¥\ﬁ egr ﬁ] rﬁ: kﬁClgye‘iLH ec?t}elryn%r Ih?srtogkht%e %l{'mbj oefCt s of each of
20

(*, ‘city’, New York City"), or (*, 'lives in', New York City").

In plain English, the query for the query engine could be restated as: ‘find all links
where the verb is meme "city” (or the meme “lives in”), and the object is the

25  meme "New York City"".
The query processor executed the following steps in response to the query.

Step 1: Using Index 1, find all UUIDs corresponding to "city" and "New York".
30  Step 2: Using Index 2, find the neurons for the respective UUIDs.
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this case, after Step 5 we add another step. 20 Step
6: For each neuron in the intersected. set of Step 5
w@ odosoki2ast contain *all* |inks nmeeting our PEEIN2007/000426

since we have intersected LV and LO, retrieve its
subject S. This is the result of our query. 25 Suppose
we Wi shed to find fromour database the ZI P Code of

each person living in New York. One way to represent

t he ditepr3y Faoeach néaeon fob | @yt Snal s jsed 1V 4rid, takeQhd nion of@Much

York Qi ty' ' Zi Do) .21 WO 2008/ 041242 o
ror IR o s OR% fialldinks B gerd 5 s oy with alas
Me e ciiicoimplyangtwidh thatenditnttiee the WJIBCF Link [Bnhst B&an element
V\herqn{htlwee%/erb is "city" and the object is "New York
Gty ™; ¥Sf each such nene, find the objects of |inks

wher Stdpiie F en,ﬂapbﬁéurérsfr(])ﬁ I’N!evr) f{oikftleilﬁ},e, ﬁfﬁlﬁ&f‘seﬁ,hr(d akd@k&'@E Bnion
is "Z.p,Code""' ...5 This, al,so. i st rat.es _how queri es
con BERLERH e Thir Tedsihe s St ik e ebifcitiva neveuny
as t ldthiahpdtNeineY ork ity ametider Liflk Binst bé Bn SEAIEKt it Mhis set.

exec§ est e nes{]jed iguer% we_executed al | the six
st epS'Pi%s {Hgrsech e Jpigy seik, &py Stepicand Sfapey Thigeetuwme thet W Ds of

St ep all liaks wistverk edifyl' B dHjecBtdv ¥ ofk@ity® UWse IRAA TP e8in to

fﬁllovved b‘)‘/ other steps as |jsted below. Step 7. Using

R dexetieverhenpurgng. TheLpsk krayst bean elgmens in'thris setChhie is o egsult.

8: Using Index 2, find all neurons for the UU Ds found
~in Step 7. 15 Step 9: For each neuron for "Zi p Code",

f i nd Nekls supppse g radiest tgiseecifivallyisiusmthef nameshof pstsons lidng in

Thi s Ne®IYUR Eith 'We Wit Rfysifh thegblmﬁr&.@m i ch the verb is
a neuron with alias "Z p Code". .ep "10: Intersect
this set wwth the result set from Step 6. Use index 2

3gai QuyiQts(¥, Alved Y Ndw9oltH,8Ns- 20 Step 11: Find the,
object "0 for each neuron in’Step 10. This is our

result. In view of the detail ed foregoing description

of thge B‘éﬁ‘rﬁ@xﬁg of thY &JH‘)'/ a0 ’thei s‘ém%é lLef&'g, except instead of returning the

entire link, we are now only requesting for the subjects of each of these links. In
this case, after Step 5, we add another step.

20
Step 6: For each neuron in the intersected set of Step 5 (which must contain *all*
links meeting our query, since we have intersected LV and LO), retrieve its

subject S. This is the result of our query.

25 Suppose we wished to find from our database the ZIP Code of each peréoh living

- in New York. One way to represent the query would be:

objects(subjects(*, ‘city’, New York City"), 'Zip Code', *)
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apparent to a person skilled in the art that the
present invention basically 25 conprises the foll ow ng
w0 t@sm4hat describe the preferred and ot her  PCT/IN2007/000426
enbodi nents: 1. A novel non-relational transactiona
and anal ytical database conprising at |east two
neurons, wherein one of said neurons is classified as
a mene that is identified by at | east one nane, said
NameRdI@iedOthisMdARE BRI A WBhdsdhioh fLipdid&s b BWiecP B Hink
neuron is classified as a |ink saldeJnk representing
a | otfieredie vrbisicaw qughe advest is SNem Y prideipiieBar eselysuchmewe,
NeUIRAShd dbjdcheor UnksdRRsEhe fibfbct WORE 6f thess Hethe SERENENDD is
said |ink are identified in terns of identifiers 22
WO 26@sfeai242 PCT/ 1 N2007/ 000426 bel onging to an
agrbitrary systemof unique identification, said
identifiers preferably being Universally Unique
| denthistalsoridustredgs W quaiies parbetiested grdethetesult ¢feond querh sebe
IS Q@gﬁgﬁﬁgmbgqgﬂg@rggﬂ@pgkhgation programinterface
(API'). 5 2. A novel non-reldtional transactional and
anal ytical database as described in item1 wherein
the IH-H{HQI% eQ%cu&:_athgn ?eldrqg X \Jvée)g&‘ft?ci zﬁ[tcl#: Q&Qfe%%[\ﬁst (1 A
novel non-relational transactional and analytica
18at @ryinusiysThpseagiet, wegxedutediSteprisafitstawallifig it Wheprieonowrac h
of [ [ Ly e es binary data, said
Gat SRS A BRE e S F B PSR 1g"ot or e it 1
name -equal to 10 the identifier of said nene. 4. A

nov n-relatiqnal , t ctional. and analytical

dat alte gfé%asllsngéré‘}seé ﬁf @%ddalfﬁﬁﬁ% ft&:ﬁf’e ihﬁso %33 8ﬂ’/ﬁer ein the

nuniseap S Usgilnden@ufiadia] nedrops atler UURToiniin Step 7A novel
on-relational transagi.i |, and. ana] yti cal dat abas

(3" SisBes FROEh iyl Bivctip CBR RN 2 kg LR oF cach

| i nlsschisas Thizirearna thelidsxuftalt Sinkyiawlich the vekb isseRmtwithailas

objaét(? d,a verb associated with it, and wherein each
of afiP ee said attributes is either a nene or

anotskpriot infdfsecothid st thOre@@cset B8bm Stdpes. Uk BleS Rhaghin to

attrihutes is a property of a link and not specific to
menedrieys theigieRs] non-rel ati onal transacti onal and

28nalsydpi 10 2k ind #leDRVEO Fsr ed@SicutdAGH Step 10] TR ofr RAML. 5,
wherein said neuron is either a nene or a |link but not

In view of the detailed foregoing description of the present invention, it will be
apparent to a person skilled in the art that the present invention basically
25 comprises the following items that describe the preferred and other embodiments:
1. A novel non-relational transactional and analytical database comprising at
least two neurons, wherein one of said heurons is classified as a meme that
is identified by at least one name, said name being termed as an alias , and
the other said neuron is classified as a link, said link representing a logical
30 S three-way relationship between any three neurons in the database, and

wherein said meme and said link are identified in terms of identifiers
22 '



20 both and not neither. 7. A novel non-rel ationa

transactional and anal ytical database as described in
WO t@s®412421 0 6, wherein each of all of said neurPGIEN26E000426

at |l east one or nore aliases; wherein one of said

aliases is used as the nane of the neuron, and any of

which said aliases is available to be used to refer to

the neuron. 25 8. A novel non-relational transactiona

and anal pelofigihg €tk DBRRANASysRAS 6 drldQR idéddifichtRINE sabd td®ntifiers

wherein the rel tLonnggs etween the neurons are

def i ned PQ"?“%@V Aiverssll b hyiquep s tiferss ADE/ DY hansl, dprther

l'i nks suahetehitthe @asbhst isipefatel thOOEN dnSpplitiRioh Prdgfin® faterface

neur ons of which neurons nay serve as One or

nore arg ts of the link, that is the subject or

the verb or the object, such that the Iink (1) has

e5>é act | g/.( ammovesﬂ-eﬁioﬁﬁ)manaeﬁbxﬁn%mdvaefgmiem%da;aeﬁué #MRscribed

obj ect . a urt her erein for 5 each instance,

x, of "an;'/? gm Eéﬁhafewetﬁ? B‘HE,\AQ’F ahRinsHton 5 greater dhagjtwe . |

object and verb of the link (1) is defined inverse

functidnd aSekdon-teBinpal tangctidn¥l ad, anaBsips clatabseas destgiBed

that LS(x)., LQ(X),,LVY(Xx) return.the set of links, f
whi ch sc(a% ‘E"é‘?sc(ﬂ( ?‘fdn% WX%‘SJW esac‘é°‘§ri§‘fifo‘8?'f‘esaqi’&°%'lé(rf6éw"f% inary
i nver se Hatacdaldodisa tetnfed 45Q filRNghid-Me@emgd@réd 1Rt n@ne dhdal to
jgeur.ons; ang er%in the subject,(S), 10 the object

260) . andedigtipeof pid megiei ned only for Iinks. 9. A

novel non-relational transactional and anal ytica

dat abak e Aaovelesmrrieladdnal ittandatteuiml dndtMalticaMiatabise ak hiescribed
al i ases oﬂtsaiq eugonstare %es%lwgd to said

i dent i fi SHETR LR > KRSTRR HE nymbgr ¢f;spidneyrpsis sregjen thap fvo.
said first index defines a mapping fromeach alias to
sai d i deAt ndveleman-relatibnah tdahsactionslt aidi analytichl fdatabise a3 described
i ndex further i ng ,case-i nsensitive 10. A novel

nonrel a7 PR AR sochie 35 kS hos s apYER demery o
1ds descr subjdt, anrobjdceaml 4 vérd aSsociated rveithnit, Saidowkkadialkadeof all
further gontain uery engine that is accessed, :
using a SUErYY %ﬁﬁh@@@ e%/th%fta 'f‘%m‘bﬁrs"é'ﬂthﬁﬁﬁ'i‘lizéﬂﬁ?&?@@“ each of
tri pl et sthefthrée saiddttiibuieals aRGRAYU ST £ AnlSaHY RE pecifid @ Memes.
and objects. 20 11. A novel non-rel ationa

transacti,onal, and al ytical . dat abhase as.descri be .
%t WOlRel nGeANSnaY ttransactlongl an analy‘gcal %atagase as (cjiescrlbed
in items 1 and 5, wherein said neuron is either a meme or a link but not

20 both and not neither.

7. A novel non-relational transactional and analytical database as described
in items 1 to 6, wherein each of all of said neurons has at least one or more
aliases; wherein one of said aliases is used as the name of the neuron, and

any of which said aliases is available to be used to refer to the neuron.

25 8. A novel non-relational transactional and analytical database as described

in items 1 to 7, wherein the relationships between the neurons are defined
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initems | to 10, wherein said database further

contains a query engine to which queries are
wgodpsiosezi, said queries being either a nene QgRET/IN2007/000426

(Q@,,), or alink query (Q), said nmene query further

being in the formof either an identifier of a nene,

or an alias or a partial alias optionally containing

25 wi | dcards; wherein said |ink query, QL, is a

triplet mesuahiinkdGichkEhat £8¢h 1R (1) camsiiiePlp folBre€h&rBiteach of

of the trlplet bei ng either a nenme query or nested

link qu&kigh neHeNS{AEY KTY§ 38 QBH ooRareSFeumsatsof dhediiksthat is the

repr eseniu%fetchgr fébleRE br théedblect, 306h 8B Bfetlink (1) has exactly one
respectively, in the I'ink being submtted as th

query. . 23ubiggs Bpcedong yard (BErnd m@w%é@h%ﬂ fu_tti'er wherein for

govel n O&kch Ghsidnc® r;aloftaﬁ)a B afd 'n@ﬁ}aﬁs égfiséh'ﬁﬁé Yﬂe' ﬁﬁ]ect object
dat abase as described in itens wherein said

mene quedide¥erp Qhfhealiek (I sodefingd \ni“arsa. fupggions L§6RUBA(X), and
into saifyh rr%gpebﬁ\@%x suck?that’ﬁsﬁgvﬁb(xﬁ OV (x§ reirh (ﬁ{kas!ea of lénks

transact i onal anal ytical database as’ describ

in itensof Whléh 1€2 sawi@kél)ns £ arembat iand mderginctbe gfversgfgnctions
triplet S
conput ed n%rLGK/ %%edelﬂlrlﬁdzfrag gﬁlflgg&g? g@&lﬁe&ﬁﬁé‘i sl St

18onpri si thgotﬂwet (@mlaodlvsrét(s)(ﬁe dgfined enly fardinks) , t he uni on
set of all sets LV(Qu) and the union set of all sets

LY ®) far é)%@lcﬁ'bnr}@fdﬁ&ﬁl Er@xgs%tfo(ﬁgl an‘a anlytléﬂ'dgtasée a$ kdribed

Qv an sai d Qo respectively.
non- t el atn itams ! tq &;n‘yb@?m dhmahaawmfamwl WFQS‘&INQJI@@@%@ said

as descr 1d18§t%er% Qltﬁ Eh%%lé)nlot{aq}rg‘t?igdéwﬁlfl&kﬂ sfclfarﬁrQQH X deﬁne a

i nst ance neur ea’Instance is define
whose | i siappifg &Dmr ¢dghitabias fossaislgidentiffes Withig(thg yystean chaidhferst

galue of 8ga&ghghm[ﬁQg&1&%ﬁ§% e i dea of the

correspondi ng neuro and wherein'the
navi gati on t hrough said database is optionally carried
out fri®mi®veheoniglationsd trarsactidnplsandranalysical gatabase jag descbed

g?%’r Pgﬂtr ggi énﬁ lqol'9s(’\?ﬁéx)emo§3 dtcﬂ?abgﬁatﬁhﬁer Qbnisia gquery g\ngme that

sai d | dea o sal i'nst ance X.
novel nois-acedssedi ttsmala quepnisagragothal 1Sé)as¢damarlew$lmatrlplets of a

dat abasefoa}% tﬁzﬁ%&?engsggn ium%cfst\%% ailld B@F%Sg’ wherein said

APl exposing at or c nanmely a

first call, and a second call, and a third call
20 11. A novel non-relational transactional and analytical database as described

in items 1 to 10, wherein said database further contains a query engine to
which queries are submitted, said queries being either a meme query (Qm),
or a link query (Q)), said meme query further being in the form of either an
identifier of a meme, or an alias or a partial alias optionally containing
25 wildcards; wherein said link query, Q,, is a triplet comprising Qs, Qv, Qo,
each of the elements of the triplet being either a meme query or nested link
query, and wherein each one of the elements représents the subject, verb

and object, respectively, in the link being submitted as the query.
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20 wherein said first call, being a GET call, takes

ei ther the canonical nane for a nene or its UU D,
wobespanter all attributes of the nmene are r ePCT/EN2007/000426

an instance of said class definition for the nene is

created, and the properties of the are populated wth

the attributes of the nene, and wherein if the

definition of class doesn't support an attribute of

the MereA notel hdhereRtibidl BdhRctiohall SHACHNER icaA M tabdde a8 IdBscribed

the second cal], being a GETVALUE call, takes an =

i nst ancelfoifems Efoably WAKeein spicbgiemp aperiss §Qm) & resglved via direct

i denti fyjakbpsahib chib g idasges and val ues of that 25 WO
2008/ 041242 PCT/1 N2007/ 000426 instance, whereafter,

sai d TVALUE call serializes this infqornation .

recurs -é va%?%gekﬂgn%ggvsectmfll By aphiijeal dpighase as described

attribut g ita¥BIStoANJwNeEiHES eadtOinSIRTR Bf didtripBdt &si QVEnd Qo, a
bet ween thegpe ntd(g1 l i.nks, and wherejn said third call,

I M - .
bei ng a BUPT eadidate; Linksds computrd byniaking theyingersggtion gf fhe three

i dent i fi & compriRingQR®BRibh Y&Iof aBlskts DISEOS! the @Al set HBII sets
i nstance, whereafter said secon serializes the

) d call )
i nst ancelVé0raad the upianseirf all sete LAEPoIyr eashpeiren regerred to in
attribut gid QaneR G ¥hd @l W TedpbetivBRES and rel ations
between theminto |inks; 16. A novel non-relational

ransactional. and anal yti cal . dat abase as described i.n
O en - fgroyel noTelREpT Saractiparl s galxiicad daigpgse a¢ described

storage pfiteRisnab) 3, ihbrélator ebdhl iNGarRe,SY 6f £MRUrélRkn idea instance
operates. by satisfying sinultaneous|

I 1 1eo a set of
condi t i offslclippteaess lishphatyibutesfis %lﬁ'd_%t Y&r36)b g thes gue of
- a., a sigghauBie is MRYide ofM¥ BRLspBRIAY nd ot id OES(x)); and
links do not point to a file, c. the nane of a file
i s same ¥hereldhqngvigatieyr thepugh paid dasabape igepiionally cqrrigdsout from
ystem t t ' ' i
R S S R TR
t he fi | ebasts oftsaideattributes ¢fsaididpacf sdihipstindesk. system in a
directory reserved for the database which is
speci sl X RReIMdRtelatidnal AantadRhnal"RA-dn8lyAldl AB@base as described
transactional and anal ytical database as described in
itens 1 toitergs 1updfehcreesaidadPl exppeing iab iapigthssp snaien calls,
uses the,riRlh hitshikall, P lcb&tdl Catiifthfd Eagﬁh new

version I1s represented as a neuron Iint

1

20 wherein said first call, being a GET call, takes either the canonical name
for a meme or its UUID, whereafter all attributes of the meme are
retrieved, an instance of said class definition for the meme is created, and
the properties of the are populated with the attributes of the meme, and
wherein if the definition of class doesn’t support an attribute of the meme,

25 the attribute is ignored; and wherein

the second call, being a GETVALUE call, takes an instance of a class and

uses introspection to identify all attribute names and values of that

25



20 object of a link where the subject is the neuron
representing the previous version to provide database
wo 2008/0412¢2 si oni ng of neurons which optional | y PCHIN200#®0426
bi nary data. 18. A novel non-rel ational transactional

and anal ytical database as described- initems 1 to
17, wherein said file versioning systemis
hierarchical in 25 nature. 19. A novel non-rel ational

t ransact iifxfinbe, aWberddtRy,Y tdif 2be10ALBPARA  &3iafLS ChisP Gforniadfion
items | to 18, wherein said file versioning systemis

flat in RERINELY dsinghelapis/AFA by sonvorting) atipibete nemeuard values

20. A nov@hmemedandatiatidne Betwetd MBS afth iR hndBWRkrein
anal yti cal database as described initems 1 to 19,

wherein sal versi o stemis circular in
nat ure. ?h A‘i’?ﬁv@l‘" 51# 8‘%51‘%{‘8?1%{1 ingtane OF @qlash and idemifies
anal ytic aitr(ﬁﬁéc&bély? all popdies bi adlinstaite] WhEFEafler kaid %Ebond call
wherein the addtbgg of files |s carried out t hrough a

I

5 or di nar§aNps BarIstangheeyrsly g seideARl peconxersing aibute
a di cti onahys M valbl tommés aneleffidhstbetwedn tHen A lnks:
non-rel ati onal transacti onal and anal ytical database

as desgribed wherein the retrieval

of £11 Lk A Eovehpo- it tehR i AR oraltetlieyibae s deperibed

t hat expétitand he lSdmﬁretnfbaldrﬂ&fﬂbas%%orsﬁép&tﬁ%etﬁ&aée’ dfSinary
ata 10 atream and wherein file versions are created

Pnd manad¥a USRefhdsicar thabpperges bppatishying sigpitanconsly a set of

entirelycomfiidagalhdrein shidset8Y 8biIRRMs c8mprids ROVLLingle meme
non-rel ational transactional and analytical databdse

as descr M3EQr MRy nokpeit tq a fils, bp Jinksdnpat ppinttgiadfilels: i agme of
al so proyifies sambyi tHe NDSREYY, hﬁ%ulam%@rﬂ §i 'i@ %@QH 58adata
to nmenmes, in which security s stem sone

menes ar Elehiodhe filsds soredcin o ctwnardrwﬁ@pﬂ*@me ped sowegal
1gr progr t i,V

Cont oxe, R JNAE 16 6° B GIE uRSARAARE IS Wilbnf s fRtctory
t hree semﬁmqlfooﬁerdatab@nsvh@éfw speciallyseciredn narrel y

read, wite and link; and wherein access to links is

aut hor i 7Z @dndvkl ﬁ(ﬂ\dreﬁﬂblyal 'tr%nﬁ&?c%ﬁﬁaﬂd nafygbﬂ dafa%‘sesas described -

subj ect and ob{ ect is authorized In an actor 1s
aut hor i z#yitems [ to 16, wherein the native versxomng system uses the meme/link

architecture where each new version is represented as a neuron in the

20 object of a link where the subject is the neuron representing the previous
version to provide database level versioning of neurons which optionally

includes binary data.

18. A novel non-relational transactional and analytical database as described
in items 1 to 17, wherein said file versioning system is hierarchical in

25 nature.

19. A novel non-relational transactional and analytical database as described

in items 1 to 18, wherein said file versioning system is flat in nature.
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20 for access if the response to the operation is

True. 24. A novel non-relational transactional and
war@Bptizenl dat abase as described in itens 1 POI/BB007/000426

wherei n each said actor, a, has a capability for each

of the operation selected froma group of operations

conprising a read operation, a wite operation, or a

link operation, wherein said capability is 25

r epr esENeRbv@B néh-Rfkiofd] t4RMStidA1 3R hal éaﬁ WazBSse (3 described

whom t he actor seeks authorization. 27 WO 2008/ 041242

PCT/ | N208iteses0latod 9, whereim sai {ils versinmineesy siem dywifcular in nature.

transacti onal and anal yti cal database as described in

i tens 21.1AonR4] ndﬂfhe[aﬁbllihl @lahsat@sRUAREMaliaYR dataBei a6 WedcPibed

each operatlo ed fron13m§2$ée of operations

conpri si Hym} éafa pe“' gieinothe addigg; eso‘ﬁé’laﬁtepdﬁlt thypugh an

I5i Nk opebalina®NA PEGUNWRICH ekie6t tifeXilel dRR) dnd % d'lc‘élonary of arbitrary

represented .as 5 a function P, the value, g, of which

sai d funBERIHEP is deternined dependi ng on the actor

a, on which said function P is defined; and wherein g

t akes 22.Wanavel win-relatibeeal trinsaciional &ral aﬁmelytladﬁdlambﬁé Qtls Aefribed

val ue of . True sai d actor a cess to said

resour cel™ 'te"é%g t?/\A[%Lr‘eli“i‘ielﬁ e retiievas OfIE'léF%g @Eifdeut thrgygh an
actor a a@oABSAPDcaliahsl ekGRAURER df thelPlemd and'rel¥the file data
1Qon- rel atl onal qtjwﬁlnsa i onal and anal yti cal database

s descr FiFam: anqywhergidilg verglopsmare Gysated apd managed by gpother set

att enpt i BOAPKcafS GRRR a®@hdrelyaspRbhl ?orrthe cfeoao rg| ven
operatl onis grant ed access if one of

condi tjons is me irst co |t|on e|n t he
capabi 43 £ neyel; W'rfﬁgo@gfransﬁﬁgnﬁlt? gyt d@ita Eta6 (esgribed

i ncl udesinaitdhRy1 td23alkbréiR SAHdaRbdse aBBDrdNIdsel Builth® security
second cong]a jon 15 is that the policy P for the said

oper at i oYM 3ppligd d¢rpengs, in %i‘?ct‘} fFowity \systeRj srgne of the

1gval uat efem@Bs 8rdi thsaifibdhs btors WhithNeprédeHepersons oft \:&Yé:ﬁlls that
non-rel ati onal transactional and anal yti cal dat abase

as cl ai n@kgessrthe dptalasg withinga gigen gpndexs; #ndnwhaesein aflethe jpgurons
def aul t, hdvefat [ch & M@J’Je@mﬁ? Gpérhtmﬁémzﬁhed QHtthe?rP%aP% tLytrga%bl’vﬁte

to everyone 20 Wil e the above description confarns
many spe®ldling pndeherein @ecessstindinkseispathotized if and only if access to

said link’s subject and object is authorized; wherein an actor is authorized

20 for access if the response to the operation is True.

24. A novel non-relational transactional and analytical database as described
in items 1 to 23, wherein each said actor, a, has a capability for each of the
operation selected from a group of operations comprising a read operation,
a write operation, or a link operation, wherein said capability is

25 represented as a set of keys to said resources for whom the actor seeks

authorization.
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construed as limtation in the scope of the invention,

but rather as an exenplification of the preferred
weedsdirment s t hereof. Many ot her variations arBCT/IN2007/000426

possi bl e. Accordingly, the scope of the invention

shoul d be determ ned not by the enbodinents

illustrated, but by the appended clains and their

| egal equivalents. 25 28 WD 2008/041242

PCT/ | N#0@7hNRDAcBrelabibidl ifansadtiondl aHAValyfied)-dafbakia9 I'(‘l@:l;crlbed
transactiopal and_anal ytical database conprising

| east twé HEBE b3 24m@?@m #ll grroutses e PRIy Jowseach Operation

classifi edectstt RorRBolp st oﬁeﬁtloﬁsd&mp‘rlfsingq R¥d éﬂeritl%ﬂsﬁ wrlte

one nane, said nane bei qu termed as an alias ,

5 ot her SRAT&I9Refi HINK Qpeatign s ach of whish saidipalicy l§a¢R§eS|eiltﬁ<I’<aS

sepr esenki fifctidnl nglfca{'al&é" d§eof Wﬁﬁéhrs%idatﬁ!l&ﬂ&h'lﬁ iPQERfRRRed

any three neurons in at abase, d wherein sal

nmeme anddepsnéing P'ﬁﬂleéF@r M’émhl‘ﬁ seid fP'FPt'PéPn%defned and wherein

identifi g'ia'i(ep§ VRREbAGhEOT t@@ or ANR MNWeréﬁX% e True grants

unique identification, said idenfifiers prefera

bei ng U4 asiera aggessrio said rqs@ém i fandewber@mu Wjue cefrﬁalse denies

further wherein 1.b8sdahalasgcks 10 operated through

an -application programinterface (APl). 2. A novel

non-rel ational transactional and anal ytical database -

s cl abmBonaval nastrglational fpesaetional and analtieal datmbasaiag described

Neur ons o Sitdeplosss, WRARIn MR adtor 4 2RO

transactional and anal yltnlsca g’étagoasgﬁng;tegf%%redd i Rt r

clai ms 1fosaciven oppratien i geanter agtessifione q’éthemmndams Isymet,

-referenc

file, &lg f?lbtr@)'ﬁ léllol%gelg?gltrfgg c\%@ﬁ'bﬁltlggﬁcg tféeeé %Pa'gtu?xhof said

i dent i f i agtorgf ingludas arkeprgo said re:ﬁoumveandmzheme theetseamad lcondition
ransact tic se a cams ' .

lg — 1isﬁﬂﬁéh@ \/\gl csfnlalf&é the@ﬁ% ggerﬁ%%fo%ssgl Jesouree I gald gollcy

gr eat er bdisgmevalatedsn s#d adured, raons Tkat i onal

transactional and analytical database as clained in

20 cl a7 plydiQoff- r%ﬁ;ngll Fbg@a@ﬁ&hapgndsﬁlg?né%l Hﬁb Igéa;s ctlii{r)&? in

attributes, nanel ect and a ver

associ at elaimwi ltth 26} thafnm mgimes &t rbyalatanltdeft adalable dnddimkable

sai d attht%ﬁI&ﬁteLﬁe%é\lh%Bnea meme or another |ink, and
wherein each o

20  While the above description contains many specificities, these should not be
construed as limitation in the scope of the invention, but rather as an
exemplification of the preferred embodiments thereof. Many other variations are

 possible. Accordingly, the S(;ope of the invention should be determined not by the
embodiments illustrated, but by the appended claims and their legal equivalents.

25
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the three said attributes is a property of a |link and
not specific to nenes. 6. A novel non-rel ational

wo c@asatt onal and anal ytical database as cl ai PE€HIN2007/000426
25 clainms 1 and 5, wherein said neuron is either a
menme or a link but not both and not neither. 29 WO
2008/ 041242 PCT/ 1 N2007/ 000426 7. A novel
non-rel ational transactional and anal ytical database
as ¢hginged in clains 1 to 6, wherein each of all of
sai d neurons has at |east one or nore aliases; o
wher ei g ali 1s,used as. th ane of .t.he
neur o nf,q' Igﬁ(gve? g‘r)}@?ecl)a?lo\% [ t%ﬁgaég‘%mé ! 3?0:9%{153‘ ijlslcalllsd%%\a\g/%Slel “QBPESIPE At
‘be usdédast bva efuemst whdréie oneof @il neébrds isclassified as a meme that is
o SRR of 4039 bR o BB R SRR R0 e
bel at i aims saig pelren veedassified ana linkyssiddink refeésentirg a obicaluffee-

l'i nks such, t.hat. each link (1) conprise to three .
" neur on‘gayerglléi 'orbsﬁlpeb\ﬁﬁ?' R a??éﬁlgeg AR m§§er %’éa%g? Bﬁwg‘?’em said
mor e angunerend saidflinkhare lidenkified ratering of HdentiSie3] Wldnging to an

the verh or the object,: such.that the.|lin 1 a )
exact | Vggﬁ%’ Ptemy 8f upige &e,"t'g??&o'b n?“ﬁ é‘*"’Bt'}(fVé ,P)r“etﬂraglés n¥ing
.0 ? j ectudi?arsallggmqiﬁw ldbexifierd @UelD); &y ﬁlrtﬁélC\hhdg_&ﬁttﬂél dQabae is
any o eurons r.epresent.ing t ubj ect,
18bj ectoPe?ﬁ’a%&’ lefappﬁcgtlpl?pmgr@p)1ntie&acd:é§fﬁed i nver se
functions LS(x), LQ(x), and LV(x), respectively, such

t hat L2S(&)novdl @onrelationbiiranstionab ahdr enatyeicalodatdbagekass, claiméd in
whi ch zet Satied di,nk Sn%é [ @3 menmber, and wherein the
i nver <& ] aherein the pumper of said neytons)if Arcater than tipe £ or
all neurons; and wherein the subject,(S), the object
(0), dandAwerd noSjrelaticnabledrisaeidna ahy adabytichl dukabaseSas cfaimed in
novel nop-.r el ati on tr ansg%&éonal and ana

|

| tical .
I8 P et TR A o g oI o S Raggs binary

dat abase® &3
14l i ases ddta, saiddiatctemosdsas ar e, saiiofile ®eling Gtosai wlith name equal to

ldentifigrs V\%{gh ghe helg of a first index, wherein

sai d fir9F eABUSE of4d WETC2 20 mmpping from each ali as
to said identifiers within the system said first

i ndex 4. uAtrioee! roeirclgtimabansamsionds iahd ealytitdl databede as claimed in

oo SRR T L B BREES

further contains a query engine that is
5. A novel non-relational transactional and analytical database as claimed in

20 claims 1 to 4 wherein each of said links has three attributes, namely a
subject, an object and a verb associated with it, and wherein each of all
three said attributes is either a meme or another link, and wherein each of

the three said attributes is a property of a link and not specific to memes.

6. A novel non-relational transactional and analytical database as claimed in
25 " claims 1 and 5, wherein said neuron is either a meme or a link but not both

and not neither.
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accessed using a query | anguage that is based on
recursive triplets of a 25 formthat depends on
wamgee232 verbs and objects. 11. A novel PCT/IN2007/000426
non-rel ational transactional and anal ytical database
as claimed in clains 1 to 10, wherein said database
further contains a query engine to which queries are
submtted, said queries being either a nene query
(QM, 73Q HfeR Q&ﬁr‘e%@%%aﬁ’gtf anﬂnQ@ﬁéﬁ gataﬁ’cfse 3s !:lhlmﬁd in
query (cg]% said menme query further béing in the form .
of eit herrlaips  fyervherginpachiof all absaid neyronshanatileast enre qx more
partial alihRs vwHidiPbR dkaid ANARL ¥ uied as%é A%AL G5the neuron, and
wher ei n Sald 17 nk query, Q, is a triplet conprising
G5, Qu, @pyof whighsaid aliabgs indvailehie to bsfusedie refer tothetnehesnng
either a nene query or nested link 5 query, and

wher ei 8. @aadveDAch-Riatibig tr@ﬁs@&ﬂﬁbﬁanﬂ%ﬂﬁlﬁﬁ&mﬁﬁtaﬁﬁg as claimed in
subj ect, verb and object, respective in the link

bei ng Suﬁlﬁll‘{l% éao gswpq{@n dlgpeyeiptloq_sblps ,&eﬁwg [the neurons are defined

non-r el akren lidks Suthakd: b%ﬂlnk"{‘ﬁ dompadeY p ﬁaihréé%%ﬁ@&ch of
as clained.in clains 1'to 11, wherein said nene

queri es (MHAh ngpEons may Pmamnﬁ OB MoEATZUMeNKRfifhe Jipk, ¢hat is the
sai d fir gfibjédddehe @b b3 theAbB]&Y educh @ ! AhK @F‘ Rhs exactly one

transacti onal and anal yti cal dat abase as cl a

W ai s 1S\etue0128) Wﬁ’é?"@lvﬁfbf(éfﬁ g one Phl@?ta(@d,eaﬂdfﬁl@m @vherem for
triplet Qg 1 %an?ntf%gitd r{%tlroﬁ?p%#%@rﬁﬁlg thpiﬁbjéc? cibéect

conmputed b ersection ree

conprisif tvhfé? ant ohinkdb infefaied igetrss ustigmy ,LS(He LOGK)oand

set of a et n e

o( o) 1o BERRPEl st 11D, EECTLOG it 5t s,

sai d Qv ahwhishiset @l links(heis tai verhbyer, ahd. Wh&remotl'elmverse functions
on-r el at kopal C d analyt dat abas

lgs cl ai ne tLg Eé a&({e?%?e iéﬁ?@@hoé%ﬂ erer rﬁm or ergg'c € S‘?bje‘:t ©),
i nst anCGIhe)O,b_]COf(Qa and wvebr(S) ae defted onlyfordinke i s defi ned

whose |ist. of attributes is equal to V(LS(x)), and the

Ty N T R S ea—
navi gat i okimshi dagh whatedl ﬂhataditws efissidopuicanatd sesaaed ioehid

out from nce, x to t i dea of
any neur odr?h? ﬁeradwﬁge e p b ofa di ﬁ:]rstS in wgergfn sgg{' erst mgex <Pefmes a
28t t ri but emppihg ffla)lrdeacd eazhasofo il dientlfﬁrﬁwuhmxthe system; said first

index further being case-insensitive.

10 novel non-relational transactional and analytical database as claimed in
claims 1 to 9, wherein said database further contains a query engine that is
accessed using a query language that is based on recursive triplets of a

25 form that depends on subjects, verbs and objects.

11. A novel non-relational transactional and analytical database as claimed in
claims 1 to 10, wherein said database further contains a query engine to

which queries are submitted, said queries being either a meme query (Qm),
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15. A novel non-rel ational transactional and

anal yti cal database as clained in clains 1 to 14,
wob@seindisai d APl exposing at | east three nmaj oPCT/EN2067/000426

25 nanmely a first call, and a second call, and a third

call, wherein said first call, being a GET call, takes

ei ther the canonical nane for a nene or its UU D,

whereafter all attributes of the nene are 31 WO

2008/ 04184811%'(&#}“{@’)@?41@91%8 Query irtheEbefth in e foltd bP&IERr an
of Saldae f|n|t|onfor the meng i s created, and

- the prop fa RS, £ AN bigt Ph e Partial plipstgpgionally’ containing
attribut ﬁ/ﬂd@frds'; haerehniid lakuehe] & zﬂtri'pfet &&ﬁpmfg @, 300,
of class d n't support an attri bute of
t he at t r Palﬁ’gtogthe§le1“§ﬁgr°éﬂ‘e triplet bing cihes a@%?eq‘@é’c‘?f ﬁ’GSted link
gal |, gl.&gy , anPEvhYRi Bac dht of ¥h@l%%$ne%ﬁ r’el?}ﬁeﬁﬁc‘tﬁe albjét, verb

cl ass an uses introspection to identi %
at t ri but 9RYREL respertiyelyia shedmkibgigg submitedygsthe query.
whereafter, said GETVALUE call serializes this

i-nf or nEt AafovelrmauEisiioal Yarisditiogal ahe albdyical &?dbamas clalmed in
convertlgg atfri ?ute names and val ues to nenes

rel at i onS2Hst LW AL RS s3id menmsquenies (Rmiss é‘?sﬂl"i‘b Vé‘aﬂ‘ff“

third calobkufaentocaid fiktideal |, takes an instance of a
class and identifies introspectively all properties

f th i nst-ance, whereafter Sld second cal |
8L | o, e e Aol Ghrstuioat od Sriaienaknse axpsfaimed in
conver t i gginit1t fol IRUvBereMAOESacR it taved @fessldttapﬁ?@SQ\am Qo, a
rel ati ons bﬁtvveenthemlnto i nks: no

non- r el atst Shsindfdatenlinks s eqmputed Ry talﬁag )‘rltei 'éﬁrseﬁfﬁna‘[!fég"ethree
as cl ai nggk édmpribigGhLmiBn dettof ail Rets ‘L"Sgﬁ%' fhe SRod set of all sets

dat abase aI o) supﬂgorts t he storag I nary
usi ng a Y& tunippesetafall sesy LOKRG) Jorganky neuron referred to in

181 mul tang,@cpgg %ai Rednd id %q&gé&;‘,gl S, Wherein said set
of conditions conprlses . a single meme may or may

not p0|nt to a file, i nks do not point to a file,
c. thé nérP@V%anonae'ﬁﬁlcrnél V%“S%‘é‘ﬁ%a‘ 4ud pnpdytioe)| database ag claimed in

parti cul @sinf¥EIne, 13dwhérb1|nq‘orséé§ﬁ fitah®R! @d&taaaea&nr @A e%&ﬂlstaﬁce
the file is stored in a dictionary withi

and e. atStdghined whess list of #uibpiep és ?%‘als‘looY@(’ﬁh aﬂﬁ éhe value of
under | yi ogh fahrlﬁuto?)fssth%%éé']oiathg'cf)ﬁ Qﬁd){ng h&S&T ¥EB(I R%)), and

t he database which i's speci al 3/ cur ed
20 wherein the navigation through said database is qptlonally carried out from

the idea of said instance x to the idea of any neuron in O(LS(x)) on the

basis of said attributes of said idea of said instance x.

“15. A novel non-relational transactional and analytical database as claimed in
claims 1 to 14, wherein said API exposing at least three major calls,

25 namely a first call, and a second call, and a third call,

wherein said first call, being a GET call, takes either the canonical name

for a meme or its UUID, whereafter all attributes of the meme are
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17. A novel non-relational transactional and

anal yti cal database as clained in clains 1 to 16,
Wob@sein4t he nati ve versioni ng system uses t hePCT/IN2007/000426

mene/link 25 architecture where each new version is

represented as a neuron in the object of a |link where

the subject is the neuron representing the previous

version to provi de dat abase | evel versioning of

neur ons wiiie/Bd,antihgdat by said ﬂﬁdsl&ﬂﬁltlbﬂl ftﬁrtlye dahais c?eatdd0and

2008/ 041242 PCT/ | N2007/ 000426 18,

non-r el at eoqﬁal?e“ﬁsaﬁé%&?wﬁawataﬁdv@nta? W‘i"&&?s fdhs Brsae, and

as cl ai mgleretn iEthRideBnifiort 6F claks d¥digt Shppoft ah ditfibult€of the meme,
versioning system.is hierarchical in nature..19. A

novel , nHi-2ftEbule [sdgnareds andebgssinonal and anal yti cal
database as claimed in 5 clains 1 to 18, wherein said

B5i | e ver geaidng cal,Sieip 4 GETV AlUEi call,@kdsra@. insthhce Af AQ¥es and
non-rel ational transactip al yti cal 8 \ base
[

non el ati ool Lhansact L puel Andanal v cal G2l aRe:

ver si oni fgtafiges tveiBréaFie | atd! IGHTVADUIN RN Rrial&zds this NA¥&ation
non-rel ati onal transacti gnal and anal yti cal database
‘as cl ai nEguisyelycpsingihe pasio ABHbY GRERING aftribhte, gangspng values

files i stCméhésamd MMtiohbbwedh thdin int®listdnaavneret! cal |,
whi ch expects the flle dat a, and a dictionary of

rbitrar t.adat a (o)} naon-rel ati opa
B oot tait B AR eing A e deaanas O h SRiandiidenities
cl ai me  lintrespedtiveh gl 9toperhbseofrm§trmamle \oﬁeréaﬁleegald Second call
carried out through an ordi % API expect s

the id oferialiees s, istancs reenrsiyely ubing S?Ifilzg:' d)é(tcz&)niegtm attrlbute

stream asfesWAENALE th hlefey BdTbRAGHsefveeh BRIAA0AMES;
managed by another set of APl calls which are-

entire]y optional fo he devel o r. 23. A novel . .
non-r e46 Y ‘g’r‘{ﬁ Do HE%{E’{ frefagtionsa] gﬁ&?‘\}t%k%ﬁ”%%& agplaiged in
183s cl ai medimsNl to£l Rivikrein §add databa¥dSEE kuip slas tﬂne@ﬁ)fra'ﬂgéa)‘f%mary
al so prOV|des a built-in security gg, anlsn1ap lied

to memes 33t HSiRg actysercthay ?Rﬁr§§/°s't’5éﬁ%t e Ymutangousdy a set of .

memes ar sorfahtﬂ)w Wheéin agidaet 6f Sonttions coBPHRSANta PAEIS Gdine
or prograns that access the database wthin a gi ven

cont ext , MARAT AL PYIPRINAFq a filkeb. aks donrot point to a file, ¢ the name of

a file is same as the UUID for a particular meme, d. file system metadata
20 related to the file is stored in a dictionary within the meme, and e. actual
data of the file is stored on the underlying file-system in a directory

reserved for the database which is specially secured.

17. A novel non-relational transactional and analytical database as claimed in
claims 1 to 16, wherein the native versioning system uses the meme/link
25 architecture where each new version is represented as a neuron in the
object of a link where the subject is the neuron representing the previous
version to provide database level versioning of neurons which optionally
includes binary data.
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have at | east three security operations defined on

them nanely read, wite and |ink; and wherein access
wo eoogiomies2 i s aut horized if and only if access POT/IaAITH00426

link's subject and object is authorized; wherein an

actor is authorized 25 for access if the response to

the operation is True. 24. A novel non-rel ationa

transactional and anal yti cal database as clainmed in

cl ai m5181AtI%Vgﬁnonv\@ﬁflgﬁamtr%%galoﬁﬁ' Ad 3hdl oal aawﬁﬁgéasaclalmed in

capability for each of WO 2008/

PCT/ | N20eRrmg0b 42617, oﬂ@rem |S@ﬁ fé@lve@mwgf $Y(§Wmalsgh16@p‘fﬁh@ﬁl in

oper at i ORg,_ONPrising a read operation,, a wite

operation, or a link operation, wherein said

capability |s represented as a set of keys to sai

r esour Bed 7oyl Rgngriatienal Hensastiosaleaard analyiiaabatabass eﬁqcla@ed in

35. A no¥RImdOR-18eWARdrEiR RAL ﬁter@mmgl §terh i@l in nafure.
analytlcal dat abase as clained in aims 1 to

wher ei resources have a oI| for t.ion
sel ect 'i°dﬁ¥ %P"g’FBH%““*EfW&ﬁYéP tliag “%JQS‘%FBFS@%?@J) a5 glajmgd in
oper at i OBlain® Mol 19Ewhé&BIR 5@l iR versitiniri dybtois 1@&%&& irPrature.
each of mhlch sai d policy is represented as

functi e val ue n i S

et or v atsove! S alaiiny Hapsatiohh zd gpagica i %‘af?ﬁw Gigfrdd in
f unﬁt [ o$ cRims 1 d@flm%ereaﬂdlem&lﬂhgl & fis tidk@sied oublthiBugdf an
el t her rue or

| se, and wher ei val ye of. True
Wrants aqlr&%éf’ﬁ?ﬁ'awatsg EXRECts &%@F 3&?@3 Grdictiopary «35 grbitrary
wherei n ge¥adhe of Fal se denies said actor 'a access
to said resource r. 26. A novel non relationa

transacti.onal ., and anal yti ca

15 el af A TV e e P 0 gry sk geeaingt Frgepgd in
access Sglafing ‘B&@lﬂl,CﬁlhEreanllhe rérigva¥ ©n figeik adairkd dus through an
granted access the two condition

the fir€8H "@ahé#’{ Ff’gﬂt‘ﬁﬂ?&xﬂ‘&tﬁ the 14.of themspF m@ reélgn?@re filg,data

Bai d opek@dand) An@vheRindkila¢t@fonPare ichated A8 mAnk®M blyQins@kiket
resource r, and wherei-n the second conditjon is that

the pol i 8§ABI ¢als which aregniirebyentional dor the devalogery esour ce
r, said policy being 20 evaluated on said actor a,

returns W el doh-reRtiomay @Jansﬁ&lbnﬁledndtahﬂ?\t@dal Hatabas@sd ¢lgiARl in
and anal yti cal database_ as cl ai hed
claims 1 to 22, wherein said database also provides a built-in security
mechanism applied to memes, in which security system some of the
20 memes are classified as actors which represent persons or programs that
access the database within a given context, and wherein all the neurons
have at least three security operations defined on them, namely read, write
and link; and wherein access to links is authorized if and only if access to

said link’s subject and object is authorized; wherein an actor is authorized

25 for access if the response to the operation is True.

24. A novel non-relational transactional and analytical database as claimed in

claims 1 to 23, wherein each said actor, a, has a capability for each of the
33



claims 1 to 26, wherein nenes are, by default, left
readabl e and |inkable but not witeable to everyone.
W@2008/041242 PCT/IN2007/000426

operation selected from a group of operations comprising a read operation,.
a write operation, or a link operation, wherein said capability is
represented as a set of keys to said resources for whom the actor seeks

authorization.

5 25. A novel non-relational transactional and analytical database as claimed in
claims 1 to 24, wherein all resources have a policy for each operation
selected from a group of operations comprising a read operation, a write
operation, or a link operation, each of which said policy is represented as
a function P, the value, g, of which said function P is determined

10 depending on the actor a, on which said function P is defined; and wherein
g takes a value of either True or False, and wherein a value of True grants
said actor a access to said resource r, and wherein a value of False denies

said actor a access to said resource r.

26. A novel non-relational transactional and analytical database as claimed in

15 claims 1 to 25, wherein said actor a attempting to access said resource r for
a given operation is granted access if one of the two conditions is met, the

first condition being if the capabilitieé for the said operation of said actor a

includes a key to said resource r, and wherein the second condition is that

the policy P for the said operation of said resource r, said policy being

20 evaluated on said actor a, returns True.

27. A novel non-relational transactional and analytical database as claimed in
claims 1 to 26, wherein memes are, by default, left readable and linkable

but not writeable to everyone.
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