A NOVEL DATABASE FI ELD OF | NVENTI ON: The present invention
generally relates to databases and in particular it relates to a 5
novel database with an architecture involving nethod of creating and
accessi ng dat abases. BACKGROUND OF THE | NVENTION: 10 Prior Art:
There are many ways in which databases are currently architectured.
The two main ones are: RDBMS (rel ational databases), ODBMS ((hj ect
dat abases). Both systens have been_jn _existence for considerable
length of tinme. RDBMS has 15 enj o@E’&WT% arity than the CDBMS
systens. However both have drawbacks. Relational database managenent
systens are wi deF{ELROYH RI¥EYTON:ndustries to store and manipul ate
data. One of the main problens with rel ati onal databases has 20 been

the structural r of .data once u5| a _.dat efinition
| anguage. (D0L). T e bR e Bl Sefetoghatyes Ga afhuull pdegee

i nfor mati on e&chndpyoldatibaie wyith ammtemnmwhwtmfof ereatinpmdapassegc h
schema construct gd.h @t a specific purpose. This [ack of integration
has prohi bited applications fromtaking advantages of the

conpl ex. rel ati onshi ps between data from di sparate sources and 25
necessitat ed r edBACKGROUND OFEHE INVENTIONE exi ty of Online Transaction
Processi ng (O_TP) vs. Online Analytical Processing (COLAP) systems and
t he conversion process between themis a direct case in point. Sinile
of the drawbhd@ksPdérAtte RDBMSs are: 301 In case of the systems that
use database cursors it is found that: Application devel opers

need to understapnd that the under data can c vveen t he
ti mes that data F@Eﬁ’ﬁ@aﬁrﬁyﬁ@@é@ﬂ’ﬂg?eﬁ? F\‘E’eﬂtﬁ’r%‘g’l‘ %ﬁ?cgi iR
retrieved recor dmaiff@yesaayRDBRS r(wemﬁdreltcﬁdbaserspomdm (Dhjecthiardeasdsy Biath
inserted into pr seys l?ly ﬁavgbeeggn ex%%éﬁce fB‘ cm%snd(e-)pﬁe Bngtl’i gﬁl eﬁﬂﬁﬁ/{s?&t , Of

- 15 enjoyed wider popularity than_ the ODBMS systems. However both have

drawbacks.

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 de_ﬁned 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 prol{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 t_he

conversion process between them is a direct case in point.

Some of the drawbacks of the RDBMSs are;

30 1. Incase of the systems that use database cursors it is found that:
1 )



S5previously retrieved records may have been nodified. Not all _
cursors are created equal. Some cursors only allow forward scrolling.
Cursors are a resource drain on the database because they are nmenory
intensive. 102. In case of systens using Java Virtual Machines, it
has been found that: D fferent version of VMs between application
server and database server increases conplexity of developne?ti y
" Behavi or i npl enent ed Q eneck.
3. RDBMss ursrg triggers pblﬁ%%@?gﬁé?pﬁpﬂerigto ac %ﬁggﬂgﬁ%‘?’g@g@\ﬂﬁﬁc?%ese 15
Hand-crafted, or handiagrcheReanthe fimes dptdata rechrs Bre agressed viaithe cwreprmai nt ai n

and wi Il increase yopevideperderd yecas m@mavedﬁérﬂia&&e r¥@RH @fay havll | gge€rS

|1 I ar reguiring an
Z;?r ;yglkﬁil Ze!t Wgne%%&%geﬁea o ‘REV?@Q levg/ po%gs‘%gwd?s@ Sht%bratical |y

i nvoked they tan be %Y'?“S&Yefﬁtgé‘feéwsorwaa’lhewba@rﬂqnllﬁcdnt rol | ed"

cascadi ng del eti ons NesUlchissgark bR, NRthe Akl @nl} 4o d:
Behavi or i npl enented i Tt t he dat abase can easily becone ottl eneck
if your database doe¥f¥8scale wel|. Another problem ar ea whi | e usi ng
RDBMSs i s coupling OQusqeiragressirca daixas thicdatafase because they are memory
intensive.
10 2. In case of systems using Java Virtual Machines, it has been found that:

leferent version of VMs between application server and database server

increases complexity of development.

‘Behavior implemented in the database can easily become a bottleneck. -
-3. RDBMS:s use triggers. There are drawbacks associated with these:

15 » Hand-crafted, or hand-modified, triggers can be difficult to maintain and
will increase your dependency on your database vendor.
» 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



25 the degree of dependence between two itens - the nore highly
coupled two things are the greater the chance that a change in one
wll require a change in another. Coupling is a major challenge when
it cones to software devel opnent, 2 and the, nore things that your
dat abase schema is coupled to the harder it is to maintain and to
evol ve. Further challenges that one faces with RDBMSs are: 1. Data

Lregrity 1S o el flltord i@k i thdblle SHANLH oA RARCRIAERE RIS NO
singl e application has con IYOl over the data 1t 1s very grFficult to
be sure 5that alTEHHIdEAeolRSuEheE chopieressithahene frstvith MaBMEsese: husi ness

principles. 2. Operational databases require different design
strategi es than refdoPith inpgoyisatiffisiso enfire wiic fharen Gatdbhise® PBYcalst ghal

dat abases reflect theg;QpRaLakL e .applications that
access them often r eule et tﬁﬁﬁgcgﬁ%g%ﬁﬁgﬁ%gﬁtol ﬁ%’(i"ﬁg’ﬂhg’g’ﬁé‘fﬁ Wi th
some portions of it deas#lnnbgationsdrcoparating prderthe samn hesinesasioviges.

Reporting dat abases, Ofefutibhi d4ibaRs reld diffeRhtedidiGRlithirgHale
denornalized with si 9o within themto support

nif caﬂ.h d@ta redundar?c (
a wide range .of repOrting NELHLCmaRpfpergionyl fatahases exllget theopsrationslecause
of the nature of t he neals afthsapphicatidns thetbesssahem, often kEsalting MuQEkodably €Nt i on
seeks to overcone theg,gs S ' ve by 15 .providing a
dat abase systemt hat P a%@%%e%@{o?gg%ﬁ?@?@%%ﬂ?%aﬁ% f‘%r chitecture.
Some dr awbacks of t h&HEDmBANSE reayoas. Reporting ditabasselen the othes hahd, eenst r ai nt s

need to be defined i mypaaNpMgy dedormAfided WikSdigitcas df rBRaBE) Vidigve sane

predefined properti e%ﬁem%b sugﬁéa\rf)a \Br{igr%t?gsc_solflg orllfinsg Jegdes.f ficrent: :

Many of these issues exist because of the nature of the database architecture.

The present invention seeks to overcome the drawbacks mentioned above by

15 . providing a database system that is fundamentally different in its architecture.

Some drawbacks of the ODBMSs are:

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. ’



20 There is therefore a need to provide a database that successfully
addresses the various drawbacks of the existing database nodels, and
provi des a robust, flexible, and secure database. OBJECTS AND
ADVANTAGES OF THE | NVENTI ON: 25 Accordingly, an object of the present
invention is to provide a database that has a universal data nodel. 3
Anot her obj ect of the present invention is to provide a database that
can be constructed w thout schenmas. 5 Yet another object of the

present invention is to provide a database that is

i nf or mat i on- agno&tather ?chﬁ%ftftfrpéesemveﬁow fopravifis 8 datahapeethas sy bet o query
t he system wi t howhstacudwitdulsaienlagdge of the structure of the data.

A further object of the present invention is to provide a database

that would 10 enabl e new users to add arbitrary information to the

exi sting dat abas¥et aathisoehiechafemesentingaptifros mprayids eldemtmseattitéss. A stil |

further object OhfolRBioRi@SSIBY dﬂ,veeat.bm IlleRablend s
"intelli gent dat. 0bas0 |gﬁ tl v ulserlsema speSC|‘%&{meftkg‘?slﬁt Yormmi n of

expertise’ wt ho‘ﬁ‘t Rk ik %‘%B‘tget’ﬁ’ée’?f@c‘é'f% f#2 data and the system
will match avail abl e data to-this domain and return the appropriate

subset. A yet fu hptﬁér ogpét %Pﬁ]%ﬁ(rgsaﬁfm\;em%n W& ErthEle écpa}égﬁe tha wo

provi de a dat abase that ease. “?dzo Anot her
obj ect of théd pr%ﬁ%ﬁﬂ%ﬁ%ﬁtaﬂ%bltrwtr@rmtmmhe wsduad;ztpa@ewttmum ch the

data is secure. hhMORYNEMM t& FRerhdNMENT! ON:

A still further object of the present invention is to provide an “intelligent’ database
in that the users may specify their ‘domain of expertise’ without knowledge of the
15  existing data and the system will match available data to this domain and return

the appropriate subset.

A yet further objective of the present invention is to provide a database that can
handle binary files with ease.

20
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



25 The present invention provides a non-relational transactional and
anal ytical 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 systemwth in-built
versioning, reliability and security and can be deployed in a

di stributed environment. The approach adopted in the present 30

invention is to aL.om C
conponent s, cal l Q%ﬁ%ka“g e Sg&hﬂaw&% gﬁ @tnlgﬁl{&&?%ﬁrdgf ltmes an%edges)
(utilizing non- s@aﬁfﬂatarlesl%feéﬁ'tle@bmm@wewéé)y linlss, @@tefeanethfrsegwmnems
rel ationships, raRidessed§dratidhal mmﬁsnal@@st eﬂdm&@ﬁar@@gmmm ram N€

dat abase operatio ona ation
program i nt er f ac@p%ﬁl(gﬁ?% %‘F&%’%? 9?%198%‘&% P%fFf&%%&“’?%e %‘E‘gré(?%on
recursive tripl ethsfooh (@bijeHevefto phjecf)snbiadt easihenigmenis] witt Jifferard qeayn  be
easily augment ed, Wk Nl &&Elﬁ@hoﬂ%&ﬁé’so%é synlaz to éM}' 9&% ROSEALGnd F OM

sone source syntax to this syntax. he nenes and are 1dentified

with Universall f‘%?’ﬁdéenflﬁ‘é’n‘f’i“? pé‘?’%’“{'b@“ﬂgﬁ Ide?(tﬂﬁfst(f-’éwaﬁlﬂ Hdditjopglly,

dat abalse of tpe the aaam-e biNihe Prdse ieftfdn msevpr&ie&f s fild §ys@dSi&iPulation

mani pul ati on u use of UUDs. , 10 BRI EF

DESCRI PTI ON G: @yﬁéélgthgheus &d}msﬁows the class diagramof the

dat abase of tlae resent |nvent| onémg#%%shom t he "ont ol ogi cal

nodel of the'dat ion Figure 3 shows the

file system nodel of the dat abase of the present invention 15 Figure

4 shows the dat aﬁbase%% ﬁgce.lcstsglafra?oi:thgéa?abase oﬂh%éreas llr?vel wlr:1| gure 5
owchar i

shows a generali 7ed Ssor 'Figure 6 shows
the fl owchart f diiguedshoivs she elpzital meodsl of the database of the present invention

Figure 3 shows the file system model of the database of the present invention

15 Figure 4 shows the database architecture for use with example 1
' Figure 5 shows a generalized flowchart for the query processor

Figure 6 shows the flowchart for security operaticns

DETAILED DESCRIPTION OF THE INVENTION:
20  The database described in the present invention is an integral part of the overall
Poseidon architecture. The Poseidon architecture comprises a database, and a

security 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 tiatabasc 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.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON: 20 The dat abase described in
the present invention is an integral part of the overall Posei don
architecture. The Poseidon architecture conprises a database, and a
security layer wapped in an application programinterface (API).
Structure of the database: 25 The database of the present invention
is based on a unified data nodel wherein the source data is split

into i :s fund?rmmn&kt ﬁai ngcﬂ?mﬂ%&tﬁ? with oth'e.emaﬁés@@ta%ﬁe F&iau&l}fﬁf;s
present inventi es atom c conpqnents are ca

memes. . A mene S’Q{ TREE %rlg&?jil‘fﬁ 'ﬁy%@“ {nAssopigion A¥iib fRemes Ph?}b"\ﬂ"%'fsbl e
unit of data. Miseslinkrhes &pubiectapbjtcoarsl asierbgissociated With n. Ehetsaljéd obfectp
conventional datoahg$&b canbe a MRHE St eﬁglﬂertﬁﬁk lgltqgi'm%&]ténﬁoleagtg tht %919&1:1%” W th

ot her nenes to create rel ati onships. wh Lihks
only exist irm alldesicothatgf tbﬁ“%ﬂ‘@?"to?“ Bicklerr 4 Yerhicds a Eapery of mlinkhas a

subj ect, obj ect aadubt apeufﬁctbraamcnoaé:ﬁﬁlpwatdibrﬁetcan Jesubjedt]i® bde linR RdECt |
or the verb canalcl)gb

t ortant, to note
that each of these> %t % %QS ag"e umqﬂ‘ﬁ e ‘#tahaé? SPIENHRERtOnA
obj ect, or a vethgtonesr qusloﬁﬁbeﬁltbycto‘fer@nﬂ pbjk:t affidink odn tepeahdrilick (i.a itmenes.

For exanple, a ng¥elikifd PBedesadRd)ect in one Iink and an object in
another. It is a feature unique to t he database of the present

i nvention, that r )j ect and o i nk
can be anot her IF&n@ ?:LrpQR &t Q'Iths? i u§ﬁlrg)rﬁn tee'"atytc(")JI fEgony! %)ﬁ%flne‘si)ﬁ“Fo
t he purpose of fhpvnieFizee émsgnr@nrsa!nt‘ l@d}@&aw}asmmwng ofdeio mbblasses—

defined. As ShOWﬁe{ﬁd’l ald glﬂike Binc@ meﬂl@éjﬁrﬁnlmkk %e%ftﬂ El%glaﬁés &t glnf'%ﬁér
conpri si ng of tﬁ@ él as a nme' . SInce nenes an
links are both stBE! et adink °‘Né’ﬁr“t§ﬁt°défr pdiEee-way eelatienship, t| on

of a |ink can béetweshatred. Mae hatithis dwyeyurdiellakd. onshi p bet ween
neurons. Note that this allows recursive links. 15 The architecture

of the dat ahaseTgs ar&lhl@ctﬂ'é %s&atdam\s@sﬁm@ﬂcaea ifkRREI! i 8ol tnexe TR MENES
are defined in terns o ?ﬁ%g oni cal _.nanes. and aljases. The dat abase, G

i s defined as a™info indermg pf caaprical names and pliases; e gatabape, Ggis | |
Each nene has adefingdkss agmicalof ase of mémashiicind @xsetaif ligksph eEaklp mbhehAane.

Al instances, et .pf)gliagég YE Qleh Q{a@tly one is the name. All instances, x, of neurons are
assigned a.unique global identifier UUID(x). Although we use UUIDs for the

20 purposes of this discussion, any unique identiﬁér 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 () where S(I) 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 1 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,



assigned a. unique global identifier UU D(x). Al though we use UUl Ds
for the 20 purposes of this discussion, any unique identifier can be
used. Rel ationshi ps between the neurons are defined through Iinks
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 0, and

verbs V respect 'S’@ ¥nd Jgﬂe? ?&Pkﬁlﬁ ‘u\lfl\@’atthn{]&? E‘?é%hf mgg'peafvmgcs 1e35( 1)

is X, LS(x) 25 iS a set o r

same pair of i n%B?%a@bFsﬁﬁﬁfﬁqlléﬁs“lﬁﬁBF gannopberliviged fgthemic h t hat 0( 1) = x
inplies that 1 is an elenent of LQ(x) and .V(1) = x inplies that 1 is
an el enent of L\Rincp netrosshaelimertwdly meftreted Is‘aely vB, iderfbifierangl medhafike is

defined for all rgﬁl'ﬂ-éd)ﬂf re(sblvﬁg ndris aﬁ'@ﬁﬂ e neg{:on%< Pﬂ@e’ %Qﬁx\%\é&lrsm?re

0, and V are defined only for |inks, ere

nodes (i.e. the Biskapshned @n@ama@gﬁg B«?Wﬁtes aﬂ‘PF&% oEaPmmurq@e apd \ppwgerd
further). Since itmtifi®Hs are internally referenced solely via
identifiers, a nmechanismis required for resolvi-ng'nanes and ali ases
i nto neurons. Hence, a case insensitive

Database Query Engine:
A user wishing to locate an instance of a meme or a link needs to search the
10  database. This is facilitated through a query engine comprising of a query parser

and a query processor, the grammar and algorithm for which is defined below:

I. Q=>M]|L
L - (Q, Q, Q)| function(Q, Q, Q)
Each query Q consists of either a meme query, M, or a link query which is
15 3-fuple of queries, L, (each of which are meme queries or nested link
queries) which represent the subject, verb and object in a link). L may also
optionally contain a function modifier to be applied to the result of the
query, This is useful when using nested link queries. The meme query can
be the ifientiﬁer 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 (Jeg 2:450ra

boolean expression containing 2 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).



5 index is defined as a mappi ng between aliases of 'the neurons and
neuron identifiers. Database Query Engine: A user wshing to

| ocate an instance of a nmenme or a link needs to search the 10
database. This is facilitated through a query engi ne conprising of a
gquery parser and a query processor, the grammar and al gorithm for
which is defined below |I. Q->ML L 3 (Q Q Q j function(Q Q Q

Each query Q consi,sts. 0 i a ne,.quer M. or.a.link quer
which is 153-tupl e3$ ofheq{?gs’i até%,ﬁ&fi, m%%'ae% '&o?ue%i'%ﬁhea&gowaﬂ%’é?f’%s or
nested |ink queri es)¢aghfuibraueryfRseQumand Qe ssifjcandidateiinkd isaoouipaty BCt i n

a I:_nkzj oL Ry al solmﬁ%msﬁibyoﬁ%ﬁﬂ%@%& mdf?{elsmm'&j{ﬁ{e_uhgnggsted
applied to the result o uery. i's Is_usefu en usin

| i nk queries. The ne sedd‘b?é fg%ﬁ'%ée“f%e(")r deRtiQv 8¢ Qx The respikis the

Wi | dcard (*),5 an al iiasrs¢otion afithest thtee seet urn al | 20l i nks havi ng t hat
alias), a partial alias contalning one or nore wildcards (*), a

BurrFri cal range_Iﬁ@@lﬁfoﬁilﬂ_ﬁial_h}z’esldﬂ%oxﬁﬁlbhﬁm a}e!p'biﬁfeé:cto ?nﬁoﬂigta%iénﬁl 2aOr l\/g

ool ean expression containing a conbinatjon o e above. 2. me
queries are reséif“t\ar;be‘?‘éc ugtfl%taﬁiuf%cf? “ﬁvgﬁtﬁﬂﬁé‘iﬁ’ien’ﬂ’ﬁdf‘tﬁlﬁ%@* Pt ase t he
expression i s arnventiondedsi‘ehaye taldes berefbore icurgprs e fice pltivire AThe psent _
expressi ons 25 GaMaad e AidaRS I | - i ndex is
used. O her expressi onsf cgn Sse%gﬁsf%?ﬁg@é%g@%"%éﬁdgg%#}E’léﬁ“rsors’

i npl ement at | Yn' (#bich havg begndiscusspddmthe prigr et setions | x tree, Patricia tree,
R-tree). 7 3. The query algorithmmmtches |link queries in the

fol |l owi ng nmenner, Eﬂna%a(:h )

. . A B Ao R BN e SO o 2]
candi date |inks 1'% CoOnputed by ?aﬁl PR AVERPR RS AP mPvEraty) |t he
uni on of the setetignujemes snd links. Althongh thik & fidlytpodsibleyithftor BageiPl meiur on
(xX), in s, Q gy @héd&hﬁeyrc%?%h{etimés%eéoﬂg syntactically verbase and
15  conceptually corﬁplex to maintain. The database of the present invention uses
“ideas”, which are a high level solution to this problem. An “Idea” is another
class. Groups of neurons can be converted into a single idea for easy
representation and manipulation. Each instance of an idea (i) is characterized by a
primary neuron (x), which it represents. This instance, has attributes
20  corresponding to the verb-neurons of all links in which x participates as the
subject. Further, the values of each such attribute-is the object of the
corresponding link. Hence, an “idea” gives a complete representation of the
" 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 consumptio? 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



5intersection of these three sets. In traditional databases, cursors,
which are pointers to rows of data within a database table, are used
to navigate the table. The database of the present invention doesn't
have tabl es, therefore cursors are not relevant. The present database
theref ore advantageously avoids the problenms associated with cursors,
10 whi ch have been discussed in the prior art sectl on. Any data
BZ;/:NS\ZLI (r)rgmsaghg_rrrge Oo}t ; rI}t:eur rut%ﬁ?@c;nﬁlld%r}%ueogt'fhls rest ﬁm sma(,%llsnsa}nﬁaﬁ]ag ¥nn?ﬁvfggnt
Basi ¢ APl and quwwmh@@sqt thet?b)ym@imz tmﬂgatmspewgr@hﬁﬂmpnla@letl cally
ver bose and 15 concept ual ly corrpl ex to mai nt ai n. The database of the

present inventi (r)}meses '}ldea,s are a high level solution to
this problem Anf“HgEget "s“aé'ﬁﬂPﬂg’i“héi“ 58 SR esp dnveition B T HET can be
converted int® eadsanmgé evet itlecurdopbasabrshemes This B dd wichimadigalion-time

mani pul ati on. @:ﬁc\%ﬁ&?ﬁ‘%& Rl ﬁxél@?re 961:2]:?]5&12 pc%BE’iE %ﬂ % @%QatBXal

prlnary neur on (x represent
attributes 20 ccﬁwﬁﬁgﬁpwmaﬁgwtd@a%hﬁ@dw&cms hee n@mh mtrl@ﬁorls Bettineshe n whi ch

X participates aaluk bﬁn&mwmmmnmémsthbalemadnmmq{e da@gdie. such
attribute is the, object of .the cOn. %E r}g % lﬁ Henced &lg"id ea"
gi ves a conpl et €" F&PFe Qﬁffcg?rl%ﬁp%tf“[‘ i f‘la'f’ﬂ“{’?f’@"‘b'ﬁ"t £ | deas
can t hen be .tnweambaewhanttie waer callstter saad’ encthegofzs Sideitinsance. whi ch
contains attributes within a limted domain for the purposes 25 of
consunption by an application. During the navigation of conventional
dat abases, the cHf ydirewilbistpte notiergfhniagrops aspecta Whighshas tp depyihthe stateeadi ng
to performance Qifecsfbiecaﬁbs oftﬁlﬂ&htébﬁsebﬂﬁc ﬁek!ﬁm\ag&m@onilmhwl@@s @fand he

dat abase architectuyr L. N on 1S avi gati on
S oot e bty B AT R Hais B hae e et b Brontely PR ot &
related to t ke Snartncmtmg@itht thgechia a lionwierrcthe negon sifdenceat byarns thd hi s

results in smal lsuﬁ}@c‘l"’[@lﬁtrﬂe% tﬂa& ﬂ?défﬁﬁgﬁ &(fa i CRPLTETBRS vt BRI Py Meki ng
t he navi gatl on OCPEI’ ation hi g y sca abl e,
ependent on a. When the idea a is saved, b is saved automatically. However,

separately sa\;ing b has no impact on a. This mechanism prevents the database
from being in an inconsistent state

20 ‘
Hence “ideas” are fully coﬁpatible with the object API apd 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-



Furt hernore, the navigation nechanismof the present invention has
further 5 advantage over the cursor-based schenes. This has to do
with navigation-tine nodifications to the database. These are not
easily possible with the conventional systens, whereas the

i deas- based systens have no such restrictions. Setting the val ue of
an attribute automatically creates the nenes/linlcs in the database.
Mor eover, transg iﬁ@d‘d&@ﬁ@!ﬁhisiv&uidfﬂiep' comm tted
to the 10 dat abﬁgéaM@ the user call ?é:ﬁgalgg%féﬁﬂsﬁ%%% nsgﬁ "idea"
instance. W will nowillustrate another advantageous aspect, which
has to do with t.at . i stenc f .t he database of the

pr esent inventitg O%O%Sh?vegrnlfs\%ﬂsﬁ?gg%%ofﬁéggﬁﬁ%e '['fgth that b is an
attribute of a. PYATEOVRSIIYesam, Hilyis represepied withihe pseydopnde asbelp b is ' 15

participating as the object in a |link where the neuron referenced by

ais the subject. _1NLS neéﬁ‘éezﬁﬁﬁ’f“the definition of a is dependent on

b but b is not deééﬁiﬁ:eﬁt: on a V\hepivt he idea a is saved, b is saved

automatical |y. However. s&parataly YavPhg b has no inpact on a. This

mechani sm preve ; K being in.an inconsistent state
20 Hence "i deasmtg‘ﬁ g@tﬁ%%%?&g{t ﬂ%ﬁgé' ,'\'Niﬂflﬂsaf"ﬁé l%}sg’&%%ﬁ o ™8r ovi de
a natural transf'th BRCSYH: é%f ¥G &ieath therhasic gpmeterialy Sk we shallsepresenti on

| ayer of datlbaBesoscpamesandymailgn thsl dtphase, 2% Feajei memes Sincogh ¢ffteem. .
ontol ogy of t heFuthtabaseatemenbsfopsagsgitiof ichiamnhip OBtwesURROfemMEe M Sh to

" epr etsen_t :J Si NPlaReleRt 4 ﬂ’?érs&rf@’?a?ééﬂh?%‘ﬁﬁrﬂu&é"’fh&afﬁéé hsGme 1@ PRitectt ™I 1) -
natypical re . Lhis woul.d, one I n the schema
using a table (hﬁéﬁﬁaﬁgﬁﬁ%’g%&??fyﬁ%ﬁ at“ﬁ 'ts\i\oq.g%,%f’ﬂ‘(reh‘?s?s#ﬁﬁﬁgsatﬂd

emai | ) each wi t pPpte&miler relationshipsiall throygh the 85%@s . This woul d then apply
to all instance%_g‘%r ows) of eger sons in the dat abase. ,Sg}g{pose we have
an i nst ance 8f Won, Wir Sf@kk Yoy hmeggj | for  the  data: ateek” and -

“ps@brainwavelive.com”. At this point, although the database contains all the
data, it is unusable without the logical relationships. The ﬁrst.thing to do is to pick
a meme for the canonical name of the object. In this example, we pick “Prateek™
as the canonical name although it is feasible to use an auto generated id. First we
20 create a link with subject “Prateek”, and object “Person”. Since the purpose of this
link is to denote that “Prateek” is a hyponym of “Person” and “Person” is a
hypernym for “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 respectively. Hence we can begin 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



ps@r ai nwavel i ve.com This is represented with the pseudocode as
bel ow. 5Person x = new Person() x.nanme = "Prateek"” x.email =
"ps@r ai nwavel i ve. cont’ In the database of the present invention, this
same thing is broken up into a two step process.. First, we create
the basic rawmaterials. Since we shall represent 10 Person, nane and
emai | in the 'database, we create nenes for each of them Further, we
create nenes for egch t hese s. e.g.
Prateek is a Pershg%l mﬁmﬁgl ({alghsg?’ rlrLb'Qt"ggp flén“gﬁPﬁa ek %’sc{r%gartree is
Prat eek. Hence, éﬂgk memes for "is a", "has" and "is". These can
be used as. verbs tﬁg te. s%$grﬁe rel ati onshi ps all through the
system 15Fi nal I ‘cPBat & mes for the data: "Prateek" and
ps@bralnmavellv c %?,‘/g‘g p0|nt, al t hough t he dat abase contains
all the data, I bl €Wt hout t he Iogical rel ati onshi ps. The

first thing t e canonj cal name of the
object. Int sd[g‘ﬁsirﬁf‘i‘%,s'%ﬁﬁe cskate’ng?ta't)’été%'haééhet Hebuenhwmecad e

al though it is fhdabeiatiencofmbatihecacinl valyesoareyis gasriedtoatiusing theminiqye repussik
create a |ink wiprdpesicthpfetbt dithtasdt efellké invemidn.OWe @6 this' Beesamg. twbiliike t he
pur pose of thlsr&mg&mm$ to denote that "Prateek” is a hyponyn1of
"Person" and "Person" is a hypenmymfor "Prateek", we use the "is a"

mene as the ver RephBb®, GheSHaks), HRe bl Bldat eek is a, Person) with
each elenent in the ordered 3- tuple or atriplet representing the

subj ect, verip an@reREECthaeeReIPY,“1eps@bRlinRalBlivafo®gi N t0 25
create an ontology for Prateek. Continui.ng with the exerC|se me now

neeolI ; 0 roipr efsems both Ehebohkalikd aubjuétqssadaiheﬁir@,t @ﬁkthélf own 3APIEst . b
emai e o rtan nln a abase
t’I}ﬂ% is e§r¥usmb@8nc% dteﬁmt y €/ e%l gltd" Ir, ) ?.'Q Q@Gﬁ 12 _

of the present inventlon advantageou
directly to theldata itsel f and not to t he. specification of Person.
The uni que :

As another advantageous: feature of the database of the present invention, this

15  architecture enables us to do more without the need for any more architectural

' constructs. For example, consider the following links, which represent some rules
for database access:

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

i



30 structure of the database of the present invention advantageously
elimnates the need for inference rules such as if Person has name

and email, then everything 10 which "is a" Person al so nust have a
nane and email. Hence, we would create two nore |links: ("Prateek",
"has", "nane"), and ("Prateek"”, "has", "email"). 5These |inks

sufficiently state that Prateek has the attributes nanme and email .

El aboration of whgke stan&h@*%yﬂalméﬁéll Rfoafforl ifto FRIdbaGe, Qlon 14S1 Nt he

uni que recursive progertles of at abase o t e I Avention. W do
this by creati nd*PBed Yithdhe e@’pﬁfé%‘@ﬁf%‘ﬁ“[}? (("Prateek”, "has",
"nane"), "is", "Prateek"), and 10 (("Prateek"”, "has", "email"), "is",

"ps@r ai nvavel i yg, 4 6k B ool BERR, i ikl e FELi. Yeanot her

link, with-their 'S TS perms ®since in
definition of3 1 ceate thestd@)’asebmcatm&feli‘)aﬂ@emns_bhmQ@Neev Yark City\we thmot her

advant ageous fe&ﬁlﬂl’i&ﬂﬂﬁerﬁebﬁtaﬁ%@w&%rﬁfe Ihgtﬁitt%%@%cépm%ﬂgon this
15 architecture enahl es us re without the need for any nore
architectural cdoRSPYIERE" fﬂreﬁyﬁ%?@”%h%ﬂ% Thisiisdone,by %4y | i nks,

whi ch repr esent agathe memk edich gan pehbrasiaply ba calied Yivey in” diragthe elkeibote” has™
"nane”), "is a’ ,namét'crl n‘th);ls,s%Z{gXﬁ,(i;P ateek", "has", "name"), "has",

"read only") , |rrportant poi nt to note here is
that creati nbothese links is pointless since it
The database assigns for each neuron a UUID which can be used to uniquely

identify it. As shown in Figure 4, which show that the words "John", "city" and
"New York City" are simply aliases which point to the relevant UUIDs as
represented by Index 1. |

15
We require a fourth neuron which will be the Link (I) which binds the various
memes togeti)er. 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
3(1) = Meme "John"; verb V(1) = 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 modéling.

30

12



does not make these rules enforceable universally. There is no
mechani sm defined to enforce these rules fbr all authors and
guarantee the sane for consuners. Authors are free to add attributes
at will and consuners are expected to use ideas or else wite

general i zed prograns which first query the database to find avail abl e
25 attributes. This flexibility is a unique-advantageous feature of

t he database of gihfrds.esent invention which enabl es authors and
consuners to share cl{eéta,. w t hout .the need for direct coll aboration.
There's anot her t5 ihtespecifitdnfprmptionfelatedyn the stbipct Aljey axavsExd 2 whi ch
i s explai ned wi tinkthesepibg oﬂfnfo&ﬂﬂiqh),&[so geseribpd & modifersbadjéciiveachigkndel
into our databa ives. | Yor k create the
dat abase by crezdt?eiohg%le agngt c%"gelﬁ%flr%%gg W]etgrﬁughf\%ies%?‘g 8"{83‘ are the
m ni num menes t Wb.lec*\ﬂethné@blth@fdh%’rﬁeﬁr@ Simply petcnedifiens allowe@secom edphceof

l'i ving sonmewher qmmtmhére}%ﬁm.pécﬁa idSrm¥idn. @a@l?&gcﬁﬁerlvaﬁﬁ‘ﬁstc;rtﬂés i's done
by creating anothe er haps si called."lives

in" or as the aﬁ?‘?’b{]%é“ﬁ‘%&“(ﬁl &7 ANQHKT IRE ‘i‘gll%{\%ﬁ'ﬁﬁﬁﬁed“ ent 10 The
dat abase assi gnoféwh otharahd thelist ofmadifidkdliunakiered can be used to uni quely
identify it. As shown in Figure 4, which show fhat the words "John",
"city" and "New York City" are sinp al i ases which point to the

rel evant UUI s &6 sappledodifies qudﬁﬂéﬁ“’f’r“}’ dylele pumegatejinks. AAdding tar t h
neuron whi ch w I“hot’bﬂ:utohes a-vetkmédifier Win® BoklDaiBtSintbrpR ted 34 foSikally TEMES

t oget her. Hence, o IL| k |s creat ed whose subject is the nene "John",
verb is the memegaf] " or "city", and object is the nenme "New
York City".- 20 Hence the rel ati onships are represented as subj ect
S(1) = mea "‘]Om(]:fima‘ﬁgﬁprogl(aln)mmgmﬁcedﬂl’y;( or the meme "lives in",

and the object "New Y
15 Itis poss:ble to abstract database calls into object persistence model through a

conventional object relational broker (ORB). Although the database of the present
invention is not a true object-database, it provides a similar application
programming interface (API). The API described in the present invention is
superior to the conventional ORBs because it does not have to deal with the
20  schema constraints of conventional databases. This allows the object definition to .
vary from application to application with the database storing the superset of data
at all times. This makes the interface of the .presgnt invention much richer since
each application is able to use its own object specification. The APIs that
interface with databases use numerous calls while intcrfabing. Among the other
25  calls available, the API described in the present inventidn exposes two major calls
that are described below: _
I. GET: This call takes either the canonical name for a meme or its identifier.
It then retrieves all attributes of t_he meme, and creates an idea instance and
populates its properties with the attributes of the meme. The idea instance
30 is returned.

13



In addition, LS(Mene "John") = set(1l), LV(Mene "city") = set(l),
LO(Menme 25 "New York City") = set(l) This conpletes our nodeling. 30
12 Mdifiers: Oten there is link-specific information related to

t he subject, object or a verb of a link. These pieces of information,
al so described as nodifiers of adjectives, which are only relevant in
the context of the link, serve to further describe the subject, 5
object or the verb that they apply to. Sinply put, nodifiers allow
users to enhance Ijnks with richer, relation specific information.
Each nodifier bel &ngé’Tf )ﬁﬁetsﬁfé’“%’ﬂﬂa&ﬁ%Pfﬁ@gceaﬁﬁclmw@emsént@isnemtranot her
meme or |ink. Modifiidemifiediattintapaactaniahel ofiRe hsidaf haldriibg | i st of
nmodi fiers i s unordered; =0T a l e pdifiers are used to

|l ogically delete or tﬁgbnggl%a 'Oﬁﬁﬁggéwgggf"ﬁégm?mﬁ‘ge wqlsp may, b pthen ingtances) o 1y
nodi fier in any |inksigthebasic Afldy pousring agEbitogingsdnd yalnagameénms t he
l'ink. Application praagtstiohs@mesithdnf @eSinksAP! ) : 151t is possible to
abstract database calls into object persistence nodel through a
conventional object relational broker (ORB). Although the database of
the present invenBi SR ETVsLUEOThiscall neveptobysercdefinbdicRBaR Enitidnias RpaMhaSS a
simlar application 1 als APl) ... The APl described in
the present jnventi Sg& %%E@ﬁ%e%ggnrtﬁ%@&{%@??ggﬁ{f%@%mﬂm%“@@@ause it
does not hav@ to dedf thajdlass. dfitke ciays definitionedoesolt suppert ait attribiite ofokwvent i onal
dat abases. This al | awsnel iR i®Bie his ARwsApglicAHdnd With lim itk Ebpd b R

N a
application to appligcation w.th the database storing the superset of
data at all tines. |ﬁ| wr‘?ﬁ%&%ﬁ'&‘“ﬁﬁ?@f’?‘%@é’%f the present invention

much richer since each application is able to use its own object
specification. The APIs that interface with databases use nunerous
calls while . ntgr f.abi n?. Anmong t he ot her
15 dditional features of the database of the present invenfion:
There are several other advantageous features of the present invention that are

described l;elow.

File system operations:

20 ' The database of the present invention also supports the storage of binary data
using a UUID system. Figure 3 shows the file system model used 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 aﬁd datel of last access) is

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

Actua] 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 nat}ve versioning of the file system. New versions are represented as

. . W, . . «
30  objects in a'link where the subject is the old version. Even newer versions can

14



.25 calls available, the APl described in the present invention
exposes two nejor calls that are described below |. GET: This cal
takes either the canonical nane for a nenme or its identifier. It then
retrieves all attributes of the nenme, and creates an idea instance
and popul ates its properties with the attri butes of the nene. The

i dea instance 30is returned. 13 2. PUT: The second call takes an

instance of a cliags@ndame lééﬁ%‘isxdn'ﬂrfh@% iéosp(akquﬁﬂﬁ%%hwse 'hex%é”' bute
nanes and val ues, of. t?ﬁéhfl nst hén serializes

i nformation recUPEFREghews ?f’t’fg Eﬁe’t" P‘Bﬁlf’ée"P/%tﬂii’é‘é“ﬁWab@ n!jlt“her
i nst ances) 5usi riiménkienab eessianinRthelny ammheﬁehdsngtlﬁhﬁef Iz’bﬂﬂb@h aaﬁmﬁl and.

val ues to nenes !ﬂﬂgalrl?bﬂlhaqﬁf CQI%}‘B rétge%fﬁig equlﬂé VCTISIOHS IS cameg TVALUE.

This call accepts a user-defined c ass n-as fter and
attenpts to ret dﬁs’ﬁgﬂ‘ﬁéta'ﬁ’ﬁ@tqu%mhé’!!ﬁﬂsvl ew of the nene as an instance
100f that class. If the class definition doesn't support an attribute

f th t d hi s appl.i c s wth limted
gcopeet ge {Tgkel a lea!))b%dor %8e\f%}e V‘f’%gfe?r‘é\ég%m?ﬁ ﬂ’s‘hﬂgﬁeé}fﬁeﬁﬁp"rﬂf’?s
Addi ti onal f eat @f ths didsbasetoé thd preschbisentivn. Theaddgas diles isictviedduit Gisughl her e
are several: ot g, APr4ARRAABRNe LORS U Rme 1 AGLPEEBRT o LOVSR! L On ¢ Nat

are described bel ow. File sVstem operations ase bf the
present i nvelht i SHUcHreconi2inisg dieptriturs okthefile and therfiledatpa The resieval ofdilesg a
UUI D system Fi guuagied o ioough b BRcibli fuRtisiifide SXPedDESId o B8 fhemBaddne Present

I nvention. Asu;g!ﬁ or may not point to a file. Links cannot
point to a file. Stﬂgﬁgdm “A'file is same as the UUID of its nene.

Al file system rretadata reI ated to the file (i.e. extension, file
type, creation @ateanfy:date of last access) is

15  The database of the present invention also prbvides a built-in security mechanism
with meme level resolution. Most data in a collaborative environment (multi-user
access) is considered public information hence by default all memes are left
unlocked or open to user access. Individual memes can be blocked off from access
by participating in the security models. Participation in security model levies an

20 overhead and is left to a user’s deliberﬁté choice. Security is imposed through a
two tier model comprising a capabilitiés 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 securlty operations of the database of the

pl‘CSCIlt 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 rolé of an actor. Each actor has a global
. 15



25 stored in a dictionary (along with other, user defined netadata)
within the nmeme. Actual data of the file is stored on the underlying
file-system The database of the present invention also uses the
mene/ | i nk mechanismto provide native versioning of the file system
New versions are represented as 30 objects in a |link where the
subject is the old version. Even newer versions can 14 reference the
| ast version or the or| U|red by the u . Hence,
this sinple schéhe ¢ant twﬁig% r?yk%r‘:%p ﬁf)tovaf‘f) reson’"ég?%fl;%hl cal or
mul ti di mensi onalmepe)sThivis sdyanseghensly difsreptefiont theconeationatyfernibsonsiser .

Al though a speciyaded §RlemGtfele a!:c%ssQBrQn‘bl &L@aqs Jt&gd lﬁ%\ﬁ%mr Soppbsed lgeYi Ng
exi sti ng ver si ons query

9-,)'; he, st andar

mechani sns. «Fi ASPY: 3 %Hﬁf‘tﬁ@e"é Fee “é%qu'E\PfeFF@“ inygniion, the “‘§Tc§855$96’§%| bl e
with the fil & sy§s apbiljeisdhplihdngikatioh thaithd habdsmtinfizddheacpsses ent
invention. The addigng of files is carried out through an APl call
that expect the UUID of the mene in which the file is to be saved, a
10structure containing the attribute's of the file and the file dat a.

The retrieval otqnfabtb@&pte&n&abymsln&wfer;tbwaw&naofmelfskﬁhurﬁdﬁ%ﬁI on that
expects the id g data stream Data’

security: 15 Theo%eégr(ggrgmbﬁattl aé’ﬁﬁ? %cg?fﬁﬁ‘ ﬁ?’i‘i}’é“f‘ft‘f‘%?fs gta g dides a
bui lt-in secllri (rpferredth asd ontex) efttherdataiase. ithin theaootkextusanare bilsto data i n

a col | aborati vea&eeglsscqaarﬁe@a;ur&mc@ois HPRLURESHS ol oo EARPLARLRS PUDI ! ©

i nformati on hence by defaul nmenes are r open to
user access. Inaﬁe(ﬁ“'&d%ﬂ soRepsitde fprihe Iamaf aractas togehave psATEREER BSOMY

participating i Bﬂﬁb@nt&&%ﬁlmw emﬁmo"éthns%ﬁfdlb% BipuPprbgtar Qildh it Y nodel
| evies an 20 overh %d % to a us del | berat e choi ce.
i B s e A

Security is |rrpose rou
capabi litieslSti é?ncamblab@baqtm ogcceisdhe.dafilres m&masbpdrate ¢copextsodel is an

evol utionary re%@%ﬂ%ﬁh@“@%%%ﬁ@éﬂg{obgﬁ%yQE&EE % Qewigpde!l . This

is wdely acceptedto be safer ﬁ%ﬁ erson s ed 1n the art
than a traditi offShectip i hupandiesy withssiing §t§1’f§ﬁ§“% aw&‘@t:'é% humag fomo| . 25
Figure 6 shows makih@mbdifidations €s'thé fregrsecuri ty operations of the
dat abase of the present invention.
20  Resources are any memes that need to be secured. Links do not have their own
security but instead inherit their security from memes 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 governs access to the meme itself
(such as modifying its name or aliases, file-data or metadata or other security

settings).
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The security system of the database architecture of the present
invention is represented in terns of actors, a, and resources, r.
Users, applications (or anything 30 el se represented by a nene)
assunes the role of an actor. Each actor has a global 15 security
context which stores keys (capabilities) to various resources (other
menes). This is advantageously different fromthe conventional

per m ssi ons bas : i t.n the
resource (as opglglg gt}(dﬁ %gggtfwé%gtg? géréfl%ﬁ]ﬁ&? ﬁ%ﬁpgéé%cggé{géd lgarc%_ s_ﬁj’[agegatlbspe of
the present i nvefeapabilities fos e3ph pperasion Graddlink andswite) gl heggrapabilitiesarg s
inplicit inplicahdi@ny kbatushp which 8 adtst calHobey th:@sbuice inAca Ikat éhables
resource. An act

r,. represented b \ refers to..an account of
any user ( hunan B RERSTBAE P8 BRI ol e SomRlig daedser o
dat abase. Actdr gnigigte:d ‘remimemeAsingweB.OnefneCf ‘writebuenel, dlinkd:memaB.ext ) of

the database. WMt Wh&eif BRlRtes mbRE, fhe@E aftfthéndCUraGHRAS the BRAEDY €d
resources. Actors and resources are both resented by nenes.. Hence

: - .both reg y
it is also possifbe reprctiteEenes fltemptivaly, thegntities prg rpEaseid ®4& a resource
in some other caopécttited kéysshaipdit tekenRbmt OUIDs/The syveet dEstidds @@ conput er

program which is ] by.a. .human r...Bath are represented by nenes
which are actord r &\égr%tgﬂ'f?\{ Wgﬁlg%a%g'h%%%gur%eg? ﬁ&%&cs %’r%s""ofl om?iccess t he

dat abase wit M n separate cont exts. However, the nmene for the conputer

pr ?ﬁr amt {rl_ay al tsﬁn t@x@e@o Er%ﬁ@élginfﬁﬁle Waﬁﬂnd’n@t%%t%ﬁtvitﬁ &e%%ﬂ”é@%il&ﬁ@%

with.settings at for exanple, preven e human from in

nodi fi cations t SR “°;5r'B@F%P‘ﬂﬁgﬁé%ms@é‘g”dggwmgféﬁﬁgﬁﬂﬁ Mheed to

be secured. Li nksveskivnrgnlicibsarebusiness rules it gite theisécyrity ghginendtieaatabaseher i t

their security f -y e Leftly
e L R e

three security operations d i ) ) eritance,
on links as Wel |nped oplydempedtin the eyceptionsbeass. Mopt seyrity seftings cantisimanagad | ows

or disallows an @Gty drdatifialwblagket @ty ce (or know of us existence).
The second operation is the 25" nkﬁﬁoper ation which specifies

whet her the actor is allowed to create |inks based on the resource.
Finally, the "wRes@icenlnee pdlicien Egahnoperatipniost sssdtvarite, lamd linkpefai t sel f

(such as mod! Ty eidubd fad30ReyHoribh'rdt Ritich In'of B RoahioifiTRh HtHorkid
ot her security settl r’llgss). _ i ]
2 are not a [ist. Policy for a resource, r, is a set of functions feag(a), fim(a),
furiefa),where the argument “a’ of the respective functions ‘f is an arbitrary actor.
A function returns a value True or False, which dictates whether the actor a has
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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The structure of the actual security nodel is explained next. All
actors have a list of capabilities for each operation (read, |ink and
wite). These capabilities are basically 'keys' using which the actor
can access the resource in a way that enables themto performthe

rel evant operation. For exanple the capability for a user 5 m ght be:
{'read' : neneA, neneB, neneC, "wite' :nmenmeC, "linle:nmemeB, nmenmeC
wherein the entities neneA, neneB, and neneC are sinply the UU Ds of
the respective gp Al ternativel the entities are represented by

a special i zed k eis'rﬁ‘ﬁfheﬁ?ﬂ‘ﬁ? lstdﬁscf'ﬁ“é' ip e Beryrhirt Qutlined in FighX. Sipely em
restricts or pr Ghﬁabmg,Sapablllﬁgadumﬁ'ﬁdlcfeb Tahiced a@d‘sodr&?ﬂﬂictb?ﬁu@ witrst de

secure contexts ide si mai nt enance a ong W th
t he povverf ul capa%%s hfa c%éﬁ%ﬁ{z f&r%qulg%{ltogeratlon Ifthe fesourge or be granted, o | ayer

- is provided i ﬁcqewéy&&tpabce@@rt@rreqowee Eﬁ@swﬂltdo Amacemwilbbe.defled | ci es ar e

busi ness rul es Tabb?éist@&”‘eﬁtﬁr&mnéi&ﬁjd?ﬂtﬁb(esﬁ&?b@%s@1@. ce{plaﬁht?QL@#ﬁlée of the
present invention in tﬁfyf Sence eci fic capab |1 es Hence,

capabi lities 15 heed Oy BE %eé%lasl"‘i‘?ﬁt"’h@y@%tébf"? Rofedl|is thaf passesiipg t
security setti ngs capnhbilityds siiviegtitr dajningiangisyever if e pag;y dedi@ecdatsanket

policies. ReSRK e EifniSA W taAbdaGd £ %lem@%&e@ggsrets%l d:yf E)Il?alt . I's read,

wite, and |I'ink, of a resource, has a Unli ke
in the case ](9f capabllltles the policies 20are not a list. Policy
for a resource, T, is a set of functions fread(a), fwite(a), where the
argunent 'a' of Beisdon the feegoing distussiot, sonrof the advatagdslarildiighé Rinrea@t Or . A

function returNgeanidbdi thkh %@en?fnvfﬂ!n? . Wwhich dictates whether the
actor a has access to the resource or the gi ven operation; the

val ue True all ow Rg Acﬂ%a@%ﬁﬁ uﬁ&.ﬂ%g'g% lm\é%lgg%%rs?al Se denying it. The

dat abase of .the present SysS am ar mation of a chain of
functions togethef tﬁéllﬂbﬁomﬁsmmmd onedinfiteh clbss definitibh evhizh eiible®

priority issuch thabpieaRabiokicthiSadl frfiggised first. If the

capabilities of an actor fail grant access, only then policies are
checked. |f capabr | ifesfagees of é%?d%@néébﬂ’ﬁﬁ Vithesk systern overlieadspol i 0) ;
definition is redendatehd indiaidaddirbdotdsOGithSat BEViHRA RaFHR Ohaised €S) -

* Since properties are not stuck inside classes, OLAP queries are possible

without having to visit the entire class.

20 * No need for Ids and Primary Keys (automatically handled by UUIDs)

Summary of the advantages of the preselit invention:

The 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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17 Processing the security is described in the flowhart outlined
in Fig X. Sinply speaking, capabilities trunp policies. To access a
resource, an actornust either possess the capability for the rel evant
operation for the resource or be granted 5access by the policy for
the resource. Either will do. An actor will be denied access to a
resource if and only if it does not possess the capability and if the

rﬁsource policy ﬁﬁtﬁéﬁﬁxlt%ﬁtclﬂﬁ&ﬂ@e%um&lshcedﬁoﬂﬁéﬂe?ﬁ}ltﬂéccﬁﬁuﬁ% foted is
that possessing ility is sufficient al ni ng access, even
if the policy de‘%#ja e@?e“%('w ‘°ﬁ§8ﬁ§f§ﬁ°‘s“ﬁ¥“ﬁ%ﬁfr‘o‘%‘ to i npl ement
exceptions to aqqunmyntswmnﬂdslddplmrst he foregoi ng di SCUSSI on, sone of
t he advantages and uni que features of the database of the present:

invention are: dydducaly twdhtb&baof@t@fpteeénﬂﬂvén%@ redukésGiietofs syef or ehand

Ability to acgces ata bas a ted cJass definition which
enabl es 15appf| cd% TEHS tl?’ %ﬁ‘fl'égr}g W‘L [ ©PMBIGAYGR, ngeptiation and agreement

| nst ances of nlIWhlGhitalplaallyclawilet)ehdaarm'bmehdy\betvbwmmﬁayﬂtpﬁm:ﬂmhheB;das

Ext end i ndi vi duglgecf €Cords' w thout. having to redefine classes Since

15
properties are nof' stuck i nsi de cl asses O_AP gueries are possible
wi t hout havi ng need .for Ids and

Primary Keys (auto or?%fr %‘3 #@aﬁé’h{ﬁ‘f’ Brﬁseﬂvmlﬁ\ﬁf"ﬁﬁar {ertrdjth g pviepjpyvards
advant ages of t theckpruls emtpaiitilteitnpating data from any relational database into the

10 database of the present invention is a single step process (each row in a table is an
object instance which can be persisted) and can use the existing access methods of

the relational database,

Exporting data from the database of the present invention back into a relational -
database is possible. However the complexity of the data implies that any
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, Jofm and New York City are the minimum
mémes that we needed to create. In addition, the concept of living somewhere was'
represented as yet anotper 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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The dat abase of the present invention is designed to serve as a

uni versal repository for data. Since the relationships are hacked
between atom c data units, it is 25 possible to slice the universe
across any di nension. Hence, the present invention is capable of
serving nultiple 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 (rmuch_like a tenplate) 18 for the result-set. Since the
aut hors need notThsgitehasegstigned foreashprutona HYID phish was ustsbto enigielyt he

present inventi Gdentify i0APSolve & Figed 4Hhe GBrdb Ybnd" "SGR afbweriik EQRMTENE S
with multiple pli'l%yﬁerq.alll ers 11:0' onatl I% %he ﬂ@h)%base of the present

i nvention reducés tHE coat < i PR RETEEIE VS FPRURFEIEA Y IR lneed for
communi cati o, negotiation and agreenment (which typically inplies a

heavy over head) WekyR@fa diufth SLARRWARR WhiIEBe hOViRE Mfﬁhi&ﬂ’biﬁdls B{e%‘%‘og

Moreover, the database of the present i1nvention 1s architecte £V\,ith a
vi ew t owar ds badRilF W8eHeEHsArS: biink W5 creptadwhase sgicetaras the mspre Alehn”,
rel ational dat alverbavas the metnb &livkOintlait"eilys a@d eHect Wl HR/RHRMNel PYRNL i ON i S
a single step progess (each rowin a table is an object instance

whi ch can be persisted) and can use the existing access nethods of
the relati on database. Exporting data fromthe database of the

present inventi endearelatinbhif weRd rérdsidlas fBje@base is possible.
However the co hf__)gg}%(l Q]f t.ne dg@:_ [ r’%)lni es that any 15rel ationships
not supported byt heSPArigeT YEhENE Mifa oiffe of hememeNivpmine aptthg he dat a
navi gati on usi ngbjed @(YlarzinasevaYaohCitgct ure of the present invention:
Exanpl e 1: The navigation of- data is best illustrated with an exanpl e
that follows.. 20 Consider again the exanple fromthe ontol ogy
section wherld win 4dditipn dS0¥agr Yovad =reda LV Mems "Fity" Neset(YRMent y usi ng
the database of "N&evoR\Caphi=qey) VW created the database by creating
rel evant neurons. John and New York City are the m ninum nenes that

we needed to create. In addition, the concept of |iving somewhere was
represented as Sueppomowhverwitiedre find fios omastatdersverpyneavhe divédig thasiet her

nmene whi ch of the New York City. The query for this took the form 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: 7ind 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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25was sinply be called "lives in" or as the attribute nane "city"
which is yet a third nenme. 19 The database assigned for each neuron
a UU D which was used to uniquely identify/ it. As shown in Figure
4, .the words "John", "city" and "New York City" are sinply aliases
whi ch point to the relevant UU Ds as represented by Index 1. W
required a fourth neuron which would be the Link (I) which binds the

various nmenes togepbator edEﬁﬁHﬁﬁm fﬁ' "H:yn lﬁn&‘@&e?ﬁ‘?%dqﬂq;m%ﬁﬁn §f‘gﬁl C?gc

t he mene "John" F

was the menme " Nev?ﬁts’{{g %’%"F&he Uq@ﬁefé"thﬁlé i Ehlsh%mm%swm\@th alias
represented as s UdifybwmplyBlwith thelvbidition dafthe UUNRSHLINK( hstbe Mp&lBmenti ty"
or the meme "livesytig,, and the object ON= nmene: "New York Gty". 15
In addition, LS(Menme "John") = set(1), LV(Mene "city") = set(I),
LO(Mere " New Yor Rterf+Rpr gachneyron @y Sieyp Berk Ciipwiindsitssitdicuid tabe i mdlorf 1 om

our dat abase - evebm@a:h\&ét@msv%dtﬁb:HMaﬁhﬁléénrRi«méhhﬁ‘e&!fe\%lé@ﬁéﬁrQty The
queryfor thlstoqkth New Yor k ty) or

(*, "lives in", e gﬁ?’%ﬁn% @“?5" ﬁlehé ?I'Léﬂkrc{ "‘Eﬁ(ﬁF prglementia thigsgtk y for t he

query engi ne couftep i)éntcreq;t the wibnasts frém Setp d kitd StdprSkThis returns\@R@NEDE be ver b
i's meme "city" (@ lllﬁ(pﬁlm clt}"la}{@aagécp New ‘Po%léhqgsgd‘ld%.‘e éf"‘%’ltﬁt) 2\?“ ﬁg

menme "New. YqQrk Gty quer ocessor
steps in resﬁan@“ﬂ‘F‘Ph‘éﬂ“@%W mkimustbean element in this set. This is our result.

Next, suppose we request to specifically return the ‘names’ of persons living in
New York City. We did this using the following query:

15 subjects(*, 'lives in’, New York City")

The arguments of the query are the same as before, except instead of returning the
entire link, we are now only requesting for the suiajects 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 miust 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 peréoﬁ living
" - .in New York. One way to represent the query would be: '

objects(subjects(*, 'city’, 'New York City'), 'Zip Code', *)
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Step I: Using Index 1, find all UUI Ds corresponding to "city" and
"New York". 30 Step 2: Using Index 2, find the neurons for the
respective UU Ds. 20 Step 3: For each neuron for "city", find its
set LV and take the union of all such sets. This returns the UU Ds of
all links in which the verb is a neuron with alias "city" conplying
with the condition that the UUD of Link I nust be an elerrent inthis

set. 5 Step 4 Il—iggtatéf'iﬁlﬂ‘ rflagh’sr gﬁdsﬁ’ Mem IC’Y Ogrhf‘x are J[leh _]862 ina fnks et LO

and take the union of al suc ets. rns al |
links in which t#eredspeéis ey gmhfémlmtwwqw Yark Gi" Foeveckonck m@ine,y" . The

id of Link | nmMughd e oBet:salf 7k Wherk e bdbjedt S8k oft&s@ﬁeﬁesah@*h@(’é@ﬁt the
uni on sets from, t%?d 4,and Step 5. This returns the UU Ds of all

links with verb "and object "New York Gty". Use Index 2 again
to 10 retrieve the neurons. The Link | nust bean elenent in this set.

Thi S i's our T esyhis alsM@tratéﬁmp@@ﬁes\éﬁ Heﬁ&%ﬁ%d thgreé(ﬁt%?br% q[?aﬁr}r gt urn

the 'names' of persons |ivi ng g u5| ng the
fol | owi ng quer y2seq B%heinav teap Orancrﬂre\r/@geryr n', ' New York City') The
arguments of the query are the same as before, except |nstead of

returning the e [£ NOwW 0on estin 0
subj ects of eac ée?{ohéé‘gcételt?enqg&edequery’tvﬁeexe%tggg'w‘ e étF'% té‘i) 5, vve add
anot her step0 2predpwsly. GherqaBer, werxkcuted Siep h afrash.tchliing inStep Bfocted set of

Step 5 (whi ch NMuEmpROBAGHE by Bthbrstebd 29 KiSed BRI N OUr query, since we
have intersected L@ and LO, retrieve its subject S. This is the

result of our query.
Step 7: Using Index 1, find all UUIDs for the alias “"Zip Code"

Step 8: Using Index 2, find all neurons for the UUIDs found in Step 7.

15 Step 9: For each neuron for "Zip Code", find its set LV and take the union of each
such set. This returns the ids of all links in which the verb is a neuron with alias
"Zip Code".
Step 10: Intersect this set with the result set from Step 6. Use index 2 again to
retrieve the neurons.

20  Step 11: Find the object O for each neuron in Step 10. This is our result.

In view of the detailed f'oregoing_ 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 B three-way relationship between any three neurons in the database, and

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



25 Suppose we wished to find from our database the ZI P Code of each
person living in New York. One way to represent the query would be:
obj ect s(subjects(*, 'city', 'New York Cty'), '"Zi p Code', *) 21
Restated, this neans: find all Menes which participate as the subject
in alink where the verb is "city" and the object is "New York Cty";
For each such nene, find the objects of |inks where the subject is

one of these nmenes aggbnkillg /&l J?blfrz?r{ " %le cﬁ‘ﬁqﬁue ldéltll:PEltI%n asla‘ﬁ(%dennf LSy can

il lustrates how queri e ne

can
be used as the |nputprffgﬁa??¥f‘%9f“gaﬂ¥i’t’%lly Giispg Identifigry PHE; ta@d é'w@eute
t he nested query, wewm@ﬁcthb ddlabatel is bpaRited khfough BP&pplidabibelogkiin Rit@MEOUS] Y.
Thereafter, we exec Step 1 afresh, calling it Step 7 for our
exanpl e, f ol 1 owed by ot'her steps as listed below Step 7: Using |ndex

1, find all UIDsfo th [ p Code" Step 8: Using Index 2,
find all neurons flor t“ﬁ‘@ ﬂg“‘?“ﬁ SaF‘l‘P“@taé‘b PY““I database as described

‘in item 1 wherein the number of said neurons is greater than two

3. A novel non-relational transactional and analytical database as described
in items 1 and 2, wherein each of said memes optionally references binary
data, said data termed as a file, said file being stbred with name equal to

T the identifier of said meme.

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

in items 1 to 3, wherein the number of said neurons is greater than two.

5. A noycl non-relational transactional and analytical database as described

in items 1 to 4 wherein each of said links has three attributes, namely a

15 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 o'f

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 described
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 szid 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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15 Step 9: For each neuron for "Zip Code", find its set LV and take
t he uni on of each such set. This returns the ids of all links in
which the verb is a neuron with alias "Zip Code". Step 10: Intersect
this set with the result set fromStep 6. Use index 2 again to
retrieve the neurons. 20Step 11: Find the, object 0 for each neuron
in Step 10. This is our result. In view of the detail ed foregoing

descri ption of the RaRERLUERKLARInl & c%ls,l.seg@staaﬂ%r.m%%stegchaofperson

skilled in the art that t present inventl conpri ses
the followng items “ﬂlwaﬂela@@@raafb@quﬁ@ﬂqo?réf%a}fweatﬁaf@ﬁ 'é%thatls the
enbodi ments: 1. A n@mgéct BiOfhe verb ak It&%jecﬂ E@ﬁlmctueqml(l)amle@&m ofiei cal

dat abase conprising at st ,two n ai.d_neurons
is classified as a ab &ﬁan Py ‘“‘"3’3& C{Sdnavﬁwg@’ eas‘f‘he{)ﬁ’ emﬁ% sai d
name being té&rned asacannﬂdncas, ofgamy of bﬁed wuives res&sedtmaatdlc eubjdct object

classified as a |inkyg sab dr tHeNltk (R &30 in{?éiseaﬁxﬁc@lgﬁs(?@sl(x)?’%hdj eﬁaway
relatlonshlp bet ween_any three neurons in t abase wher ei n

said meme and said VR r&?l’é“i"ﬂérff“fhftf“’é&sﬁ"h Lpé??)nlsv(é}’efuﬂ’eth? feF P‘E‘F’i‘s 522
bel onging to an ar bloffvﬁﬁ:lysdiyzﬁd R @fis bl Peibee, dnd ShbreihitiRtihiepss, furktiord

Identifiers prefera y | yers Uni qu ent. | ier | D) ;
and further wherein % LB aaé%xe?%eﬁoera fﬁ%r %?Jo‘g'lb e"?i{r]]]ezsalb ﬁ‘:é@;t I on
program i nt dPf ace (Ithe)obJeﬁzo),ﬁnmxde) ammﬁméloab'if@lﬁah- transactional and
anal ytical database as described in item!| wherein the nunber of

sai d neurons is gpea mdvel foaelitivial IranshetiomN @hd anaiRtidab dAdbasenu described
transactional and apalyiiCgle S\%E)r% ‘%ﬁ au‘%? APSE LRBT: LD rés}ue to sa&”d 2,

wherei n each of sai d henes op ferencas b nar y data,
data termed as a fi lidentificzs withfthé kelbef] arfgstgtd@r, ediergin s¥id ﬁ&h’@dqmﬁﬂesﬁo

mapping from each alias to said identifiers within the system; said first

15 index further being case-insensitive.

10. A novel non-relational transactional and analytical database as described
in items 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

form that depends on subjects, verbs and objects.

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 2 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 2 meme query or nested link
query, a;nd wherein each one of the elements repre-sents the subject, verb

and object, respectively, in the link being submitted as the query.
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10t he identifier of said nmene. 4. A novel non-rel ational
transactional and anal ytical database as described initens 1 to 3,
wherein the nunber of said neurons is greater than two. . 5. A novel
non-rel ational transactional and anal ytical database as described in
itens 1 to 4 wherein each of said links has three attributes, nanely
a 15 subject, an object and a verb associated with it, and wherein

each of all three 1§Mm@t ﬁJn-rblHﬁcﬁﬁ tf’aﬁsa&loﬁ%%ﬁd &atyﬁéﬁdmb&n&m&ﬁ?w nk,

and Wherein each of the three said utes I's ropert a link
and not specific to 1%‘%% to 11, gherein Fi’ﬂi/‘é?m%‘ﬁ“‘?séﬂa)tq%ﬁa?“qdrvmfa@t| onal
and anal yti cal dat aheskepsdmoeasfisdilee in itens 1 and 5, wherein said

neuron is either a mene or a |link but not 20both and not neither. 7.

;loyal non-rel atnmnaévet ﬁcﬁ\r}aatmnqaaéactﬁm mﬁhw{leaﬁaimnﬂ&tg%ﬁbeas

descrl bed in_itens wher ei n each of sal neur ons has at
| east one or “nore al“? 5?%‘51 o \fravheiel fyicac d‘?“@%"cﬁ%‘”"ﬁ@b@s’ apkQY 2as t he
nanme of the neuron, seand camdidaeflinkdis cdmpmad Oy aiklng?.i&SinﬂeScow:abftabﬂlﬁ:et 0 be

used to refer to t h% p(?ﬂ ng é‘g onAseQ% aql 5 psOLré {zs‘jeﬁé hrﬁgnafeé%al settso 7.

transacti onal and ana g‘ﬁ'ca ase as esc
wherein the rel ati ok §H¢J@meﬁt¢f@“ﬁf’éﬁk‘5&ﬁe) far eackjusijonaefereed to inhr ough

l'i nks such that eacRaili QQkaill lQ, akdPARIG3&PeckiRL O t hree neurons each of
whi ch neurons may serve as one or nore argunents.of the link, that is

the subject \gr t hgttl A(%?eloﬂongaguoggjugﬁsgc cg%llgln:l &n%@‘&ca‘ Qa basecats d{tsagibegas

exactly one subje one ve one o nd
further wherein for initemsddp 13, yberain &s ca mstemceamyf@fem@amuhewm

represen}gl ng the smLJgs &ihed ﬂms@ﬁstoagtdlbm@me al th@(Ltb{xﬁ)k?r(dlt)w bﬁuﬁdtﬁ];] I Ped
i nverse functions X n , _respectively, suc a
LS(x), LO(x), LV(x) % %‘F’h‘% h‘)‘h%@f‘ B‘thhéF%W?"“‘g P JgFesrin QRSN e nk
(1) is a nmenber, anadvhedamrtis mavighien througy i ditalvasd is optlondlfy catkied o@fien LV ar e

def med for 61%' neur %sideaad}Qalg’r}E[aﬁée@c tta% 1?&4%@6\3]: ne(s@:’m %gl}é?:%) QIP*hQCt

(0), and verb (S) are define for

non-rel ati onal tran%%‘itqfc?ﬁ'élamﬁﬁasaﬁfﬂﬁ}db‘?‘éféiﬂdd‘a?%&se as described in
items 1 to 8, wherein the aliases of said neurons are resolved to
sai d identifiers W thnavhlenohedlgiond transhatipsd andreaalyticalvimtabederns descdbed i r st

i ndex defines a mappj Rélnsf f %ﬁ%@reiﬂ'sﬁ:ﬁ%ﬁ Qepodihg af (AP 58 hd Ni N
the system said first
namely a first call, and a second call, and a third call,
20 wherein said first call, being a GET call, takes either the cancnical name
for a meme or its UUID, whereafter all atiributes 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 suppott 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



15i ndex further being Case-insensitive. 10. A novel non-relational
transactional and anal ytical database as described in itenms 1 to 9,
wherei n sai d database further contains a query engine that is
accessed using a query |anguage that is based on recursive triplets
of a formthat depends on subjects, verbs and objects. 2011. A novel
non-rel ational transactional and anal ytical database as described in
tems 1 to 10, wherehg.3al dhdahabang GHUMIE! FORKALAS o HEhuusnol ne
to which queries are submtted, Ssald queries being el tther a nene
query (Q',), or a |iRRrHsEr ysitace basigiART hespnvagingraifrituts names ardeialues i n
the form of either ap mestedunt tdlfibnsdbtwen BiBintoYnksQhdhe@m OF a parti al
alias optionally containing 25 wildcards; wherein said |ink query,

. Pt oo o o2 A e
I's a triplet conpri syiaGnifdall, Qing @UT%@{%B“ &F%g@l‘)iemg}sﬁn&)iaen&\nﬂ 5

triplet bei ng either, a mene query or : query, an Nerein
each one of the el enBFBectvhy dsrpredies plcthat insjaacer wheyeefier saidecond eadlt |
respectively, in thesefidliate theinfighcs wairsivile tsimSsald ePI Gy Rbdvertidg attribtite A

novel non-relational_transactional and analytical database as .

described in itens fa%gsaaﬁf&\ﬁ%gor%?“hesg'gjir 1 T S ﬁ‘f are

resol ved via direct | ookups into said first index. 13. A novel

non-rel ational trdRsh8Pvebiparrelatngeldrasaciions and anslytieph database ssalsweribaded . 5

initens |t]<3 12,dy\genaé.1m_ I«Erls,mhidyaﬁtdagﬁ% ﬂﬂcosﬁﬂioﬂs&f]ist&!agﬁof@lawq‘/ and
, a set of,,candi i pks_i.s_ copput t aki ng the intersection

89 the three sets cgdtarr%ruflsn r?gsy§tﬁ'%?hﬁglg%)eﬁa?e§ & )%tfs%’éqgl g'g'gfageoﬂ- &sFt % he

uni on set of all setcgnditighg)Whepgindsaidhsst efidonditiane tcorofrised 4. 8 eingle Ib@E0) f or

each neuron ref err egndy@r infly foRpsinta 53, fkio A Poi 'Qﬁ@oc.Fhﬁagﬁgﬁvel y.

1014. A novel non-rel atjonal transactfol onal and anal ytica se as
described in items FH%iSF40e ke WYL fors pagticular mpras, drfile sysiem mgtadgta
neuron, an idea i nstrelaedtoits: filets swed ik dRBotaiyStitht théinbhd, Abd €Schug equal

to V(LS(x)),jsand th : ki iscthe idea of the
corr (es pf)néli) nlg neur Oﬁaﬁ!ﬁdf%@@]&:g%{br&gﬁo& t\E/\'#ea}rﬂ&eelﬁ g ﬁ%’sﬁ%{%‘ J48i B r ough
sai d database is optseied foythedatabpse whishiis speciglly skdured he i dea of said
instance x to the idea of any neuron in O(LS(x)) on thern basis of
sai d alttri but Iest oft 7.9anavel mbexl’ielﬂfonﬂalhﬁkladth_sdl afmﬁxg?ticgﬂgatabésemg‘d%ribed i
non-rel ational tran y . abaSe as described in
items 1 to 14, V\/nerZﬁ%ﬂsgg?éﬁ’%@%ﬁ@g%o%ﬁﬁé%giomf‘%?’g PR e’ﬂ%’}egwpcal s,
namely a first cal | archisgtuge whesoeash aew [versigmds mpressited| ag alnleyron in the

20 object of a link where the subject is the neuron representing the previous

=D
a0

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 | to 17, wherein said file versioning system is hierarchical in
25 nature.

L)

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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20wherein said first call, being a GET call, takes either the

canoni cal nane for a nene or its UU D, whereafter all attributes of
the nmene are retrieved, an instance of said class definition for the
mene is created, and the properties of the are populated with the
attributes of the nene, and wherein if the definition of class
doesn't support an attribute of the nenme, 25the attribute is ignored;

and wherein the sQ@oxl@lo&ahén-reﬂ@ﬁ’dnmqmﬂsaﬁ&em | ?Jgna%}:zll uat%lﬂ%'s‘qgés Alkibdst ance

of a class and uses .intr gtl on tao ute names and
val ues of that 25 m&%%‘cfgl WiHeFia At Ble Verglawes Rty RICUEL I &Y pature.
serializes this information recursively using the basic APl by
converting attri bdleA neNebronapletiopal transsctional madramslyticed dateast dsafesoribelt Wween

theminto |inks, andn\f(em ¢it8) 26,alidrelrNint Qdcﬁ;?g' o filkd @'cme@of%oﬁf laln’

t akes an instance of ggl @Ng’fb entifies b introspectiv
properties of that ca SYRCEH thEQfed"‘“évééﬁﬁﬂ“’E%P‘W °§€Pitrallyl zes

t he i nstance recursime@ddytau5| ng said APl by converting attribute nanes
and values to nenes and rel ati ons beétween theminto |inks; 16. A

novel non-rel ati ogala hévan:&at‘rélhtihﬁmtraﬁsﬂduoﬁﬂ@b&’iﬂaﬁfﬁéal Qﬁébﬁgaa%%eéﬁbed
described in itens I in said das se, al so sugg{ortsthe

storage of binary %Q%S[ Ay l’ﬁ’e“éfnélifsrfté‘ﬁ‘f le*b'ﬁé’P’?a.‘P‘ég‘“ oughtansf yi ng
si mul t aneously a setordifarcAPicil thatrexpectattierié bfiths meitle &diret@hs th@ﬂli-idaﬂaons

conprises a.jp asmg{gm{rmﬂgﬁ,y t LNt 1o a fi l'i nks
do not point to a fi Ire nﬂév ?ﬂsg& {gfeédlméd aamagedd b%' a{‘?{gefﬁﬂ D for

a particular nene, @& an ‘W@’t@ﬁ“ﬁ@b’&d‘a&ﬂdfﬁr@ﬁiﬂeﬂomo the file is
stored in a dictionary within the nene, and e. actual 15data of the

file is stored on23}iA eovelmdeirdlationn) rhnshationsy sideamalyticabdaiibase Gik Qeyribe@Ser ved
for the database V\/m,pnengss C
i 1 ﬁ)pﬁ hgénj:ly 5 (?SEHJ g.{'l dsé tpr%.r%es aYaulllt d’é geé;}.lrl% ed in

non-rel ational transactional an ana ytica ase”as
items 1 to 16, wher Si°FhapisB anplied \ie mesiesinrivhieh sppusite mysteme somenef the

mene/ | i nk anghi t ect wemes\dre cRssERE Bs £1Q% \Vlﬂélﬁieﬁr@sehtspefs@ﬂ;r&%%é}a‘ﬂg tha? a
neuron in the 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

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

24. A novel non-relational transactionat and analytical database as described
in items 1 to 23, wherein each said actor, a, has a capability for cach 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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20 object of a link where the subject is the neuron representing the
previ ous version to provide database | evel versioning of neurons
whi ch optionally includes binary data. 18. A novel non-rel ational
transactional and anal ytical database as described initens 1 to 17,
wherein said file versioning systemis hierarchical in 25nature. 19.
A novel non-relational transactional and anal ytical database as

described in it eWQSIA Tn@vei—ﬁcn—?éﬁ%n@! ﬁn&%ﬂalfah& glra%&ﬁ 'd&ﬁ“agé;asscbé?cyig I's
a

flat in nature. ¥ non-rel ati onal “transacti ona
anal ytical dat abase ‘ﬁételaééé‘? Hethereiy alliresqurcgsthgvempoligh & epgh @aﬁaﬂpﬂfl l e
ver si oni ng system i selettecfidrarn grdup ﬂabpefaﬁonszampr&nga\kedd dp@:andn,eh a.tnteonal

transactional and a C tabase as
wherei n the adding (r)}% L%I“i é(gjallgﬁc rriogdeaghdﬁﬁh h&ﬂéﬁ“‘&’ﬁ lSo'i’aEfiesr‘?&tf"i/"“sAPI
cal |, which dxpects & fsctiqn| B #atvalue,ag dofawldéhe sdid fiacyjonoP  ia rdeietrsisedy

metadata. 22. A NOV alepéa@ing biedhahdi@An vihicﬁ@a@ﬁ,heﬁaﬂﬁhs &ﬂﬂedam'v)ﬁlyeﬁa'
dat abase as descrlbec{?ln i t.ens erein the retrieva

files is carried out® P g &, r‘?lher%“e or Fam@quwheﬁ:g,amta fdirye eraatst
expects the 1 d of teidaeom soes toatid raasurdelieantl whereidl atvalud O5Fale @Riesand

wherein file versiongqa& Ghead aged by anot her .set of API
calls which are entirely gpt‘%or{g%cﬁg lg devel oper. 23. A novel

non-rel ati 02@| tr%lsactl nal nd .anal dat abase as described in
itens 1 to whé?ét Rog a‘?°&' gajony depsa 1° a‘Eer Yoty dajabasg; 4 (described
security mechani‘'sm alpp¢mse1dtot26 wierassaidi actonhatiepiR Qo Adcksy sﬁ&ﬁe&&fﬂe&onﬁ‘ of

the 15 nmenes are cl ggsi é&eﬁggéﬁioﬂ%tg%nﬁﬁm&(& % € BF S Gl Leo f tions, %3’16

programs that access the da I'ven .cont e erein
al | the neurons havéheafrst cendition; teing df the eapahilities & dheasaidorperation ofrsaid on

them namely read, \ambntaemaﬁtféshk@lée sa?cﬂgsowa@f ﬁﬁcﬂvlﬁk‘eﬁﬁﬁéset:&ad|cbﬂft§m' S

aut hori zed |1§ and orl1$I é(;attfl £ E'Sf l}g 4d Ilnk S ub ect and object is
aut hori zed; ‘wher ei n"an act or 1 $ 'FUrhdt ?élat"?’o?fﬁi“ é‘EF‘E‘é‘S"s‘?lS‘FdP?\‘@Y
response to the opebeing emluatsd Jrsaid 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.

20  While the above deseription 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 sc;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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24. A novel non-rel ational transactional and anal ytical database as
described in itens 1 to 23, wherein 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 25represented as a set of keys
to said resources for whomthe actor seeks authorization. 27. 25. A
novel non-rel ational transactional and anal ytical database as
described initens 1 to 24, wherein 8 | resources have a policy for
each operation selected froma group—?ﬂgéperations conprising a read
operation,.a wite eration, or a link operation, each of which said
policy is H&h ék@ﬁ?gg'as 5 a function P, the value, g, of which said
function P is determ ned depending on the actor a, on which said
function P is gdefatdbed sysiesh, vhaphdife 8 coRls@dr Bawid sicle@t ofé blREssdr; Wenddr
Fal se, and wherein a value of True grants said actor a access to said
resource r, anlaiRedldransastional jad gnaliigal datghasre sxcwlipg OB GRIgrPracestedya
to said resour : %Q&% 4 e gor i

anal ytical data Sélgde das gg@?ﬁﬂg\ggﬁqaﬁ%ﬁ%%&s&%@ %a%%{s %@%?%%ﬁa@g&r
a attenpting twmapbedsgicali owrdswith zach ofhgr ta cggatee hinksp @nidt databases further
grant ed access &I.one of the th caondi t.i.ons ii net,.the firg%. . said
condi tion bei N 1% AEERBBi T 1L SOPBIS R SR T ok PSR AmB ks
actor a i ncl udgsabasdBavingOat S@dsCltwoeRRIING Ewhereid e \WT €418 inBuroNEisSBROIfdd as
condition 15is that the policy P for the said operation of said
resource r,' shPEUSAIAVING H¥st 9§ 2idsss ohPdirhoiadtly ansistthe name, qud fhe gther
True. 27. A noygl eRn" R ahifal af rARSRCLLIE Rk %@ﬁnﬁgaé legiEﬁ' three-way
dat abase as clainmed in clains 1 to 26, wherein nenmes are, by defau?t,
| eft readabl e mldohshik béjveerbeny thote mauransdbitles dasatverapd rvcherel® syiflitheme

h bove d P40t s i figlLi ; | d
e above Ses ARl Al T SARI LA RehEER SAEKEY

be construed as I'im i on,
as an exenpl i fofcatipon idshtifibeiop) ediéridedifend prférhbisint ieeiig EneatsalWynique

oi her variations e i.ble., Accordingly, the scope of the
Cnvent i on shoudanier SUETR, 7 ewhe%ﬁ é%gerﬁ Atls qpmafrgt fhapugh, an
but by the appgpdedios! fbpmmaRterfRei(APHEARI AN 3t Q8HsE one of said memes

references a file of binary data stored with name equal to the identifier of said

MmMeme.

2. The database system of claim 1 wherein the number of said neurons is greater
than two.

3. The database system of claim 1 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,
and wherein said neuron is either a meme or a link but not both and not neither,

and 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,
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Clains What is clainmed is: 1. A database system conprising a

conput er having at |east one processor; a non-relational

transactional and anal ytical database executing on said processor,
data of sai d database having fundanental indivisible units defined as
menes whi ch may be |l ogically bound with each other to create |inks,
sai d dat abase further defining a neuron as a class conprising

subcl asses of nenes and_ |inks; sai.d database having at | east two

neur ons, . wher eil Wheewsthe gligpeh of) peif fepmeng presresalyeslytossaidyidepiiern apihne a
set of aliases ko . i : . i
neuron is cl as%(?é ioggﬁgsgng)éﬁc‘;r’\%, el{sqgiﬁg ?tt#%%ég? ?ﬁ?snagﬂ%ﬁ%%}lﬁ-g%%gh #iflso
t hree- way r el asadidrishiferpeithmdhe snient; baid first enden figthen beihe cakatiatpasidye.and
wherein said mene and said link are identified in ternms of
identifiegs b ' n itrar tem of uniqu .
dent 11 okt i ontBoe el 8l BE Bl Yn S G Bordts Wb & mame o5 it

I dentifiers (Hutlnb)bothaed fiatmeiiest. wherei n t he dat abase i s operated

t hrough an application programinterface (APl); and wherein at | east

one of saLd nepes.references file of binar a.st.ored with nane
cual to She | BBneRaSE SHorE af el fewngsiniael ahah0f SHd Sy SroBhE ARt m
1 wherein the GHedIehore hlifad; hhREkH OftSofl saidMliaRk &Y used a8 tHeWMameSf the¥Ruron,
dat abase system of claim 1l wherein each of said |inks has three
attributes, natfdiapyaf whishsaid aliages ijvadabletedbeqsodioretes sode agaanwi t h

it, and wherein each of all three said attributes is either a nene or

anot her |gnk, ARdIAAGESsRi&RGH cﬁlinia le?vh%&ﬁr?&e%iaﬁg@%ﬂsi BU&R S rRurons

property of a link and not speci 0 nmenes, an ferei n sald neuron
i's either a neare dofinedl threvghdinks wuth thet pachrthkn@) compriseemp tartbrenmenminn
each of all of i rons h | east one or nore ald.ases; ergin
one of said al ?aggggwﬁlgﬁﬁls‘ér nsé%% %éew%asrr%neoofr GTE A1esthent ,°f§h°3'm§%§)1\e‘€’fs the
whi ch sai d al i eabgst orshaveérbloakiieoljet,Bachidatthe dink €l das &xactlihend atbjen(S),

and wherein the aliases of said neurgns esol ved to said

i dentifiers mw%éeﬁeﬁ"& qe E@hﬂ@ﬁ“&ﬂe‘?’%ﬁrﬂné% ﬁcﬁﬁsﬁm?’ﬁ‘d@
defines a MappingOoff JaRMh&QRERY RblcBsting tBdkkbjbdendjbdti MUSveyh LbRiIgE LR 1) is
system said first index further being case-inSensitive. 4. The

dat abase syst edpfiged svaisenfunctiopiel¥ixh LU kY apd VD). respestivelay sugh tatd SOV, a
| i nk but not ' roe1Bg. T em. o ' ,
wherei n each (?1% Qp’ﬁﬂggﬁg%t?%eﬂﬁéE%oogééﬁ%s@ﬂ%gegs g@r%x{zé) %r%elglkt?ﬁag%dg;
wher ei n one ofwlsatid thd irvsws fursctineedSAB0f had hdhere akefihdk foreillr ssurorandnd
any of which said .aliases | vai l.abl e to.be used to.refer to.the
neuron. 6. - TheviriA R b ey Su e oI AP )ahd Vi LS Eitn P oBlnder B s
bet ween the neurons are defined through |inks such that each link (1)
conpri ses7.up tThetdutadasaSuteonst dnhl,ofhendin et dREEsOTSaidoeusoRE \bee RSolOaE
or nore argunents . qf the |ink hat js_the subject or the verb qr the
obj ect, such tRgFdaA@E Pﬁw”lgiﬁhe&i'ﬁg el o arheray sid tﬁ(%)“}d_eérﬁ’&?%?r?é
verb (V), and pugidPhiest edcl)alia®fd sdid iddekiedh@ighNhé QYst&AC Mhid TRia08&
x, of any of said neurons representing the subject, object and verb
of the link (fyuthey bgmpeest-inpangitize functions LS(x), LQ(x), and LV(x),
respectively, such that LS(x), LQ(x), LV(x) return the set of |inks,
of which get ' ' ' : ARRLE i.Qve:

functi onsSS'LS, (?),ddagdr?gé%L gﬁe%@?ﬁggﬁg%rfcﬁaf ne%tfatls)ag%rﬁi gﬁh%@?%i%ephe
subj ect, (S), tenginethatds adcOsed asidg aequbry(1B)grage tiche fs esell omkgcufsive triphekss .
7. The dat abas st f claim.l, wherein.,the aliases of said
neurons are r Sg%xga&g%&)eggﬁl%qn&gﬁ]ﬁtﬁvgbss W?Eleftﬁ'e help of a first

i ndex, wherein said first index defnmes a mapping fromeach alias to
sai d iderttifi &fhe datdbhsersysfem sfydhiai, whéreinfsaldsdatibage furfhier thr@sinb@igugry
case-insensitive. 8. The database systemaof claim1l1, wherein said

dat abase furt w&smeaw&"ﬁgq%ﬂaa%@%ﬁ% spifl guenes bring suiy A WeEmg Qyery

(Qm), or a link query (Q)), said meme query further being in the form of either an
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identifier of a nene, or an alias or a partial alias optionally
containing wildcards; wherein said link query, Q, is a triplet
conprising @, Q, Q), each of the elenents of the triplet being
either a menme query or nested |link query, and wherein each one of the
el enents represents the subject, verb and object, respectively, in
the link being submtted as the query. 10. The dat abase system of
claim9, wherein said nene queries (Q) are resolved via direct

| ookups into skppfifigrofe maempe o analias pha parieh#liss orguallyrosRinit g iayds;
wherein for e S S f
candi date |i n?gﬂ?ﬂgﬁc%%grt%légc{ub t@k?i\%% et %ﬁn Fsectton Vc’)f@f h‘c'gdt:ltlﬁ)rfeﬂelc
sets conpri si ngjemtmss 1ofii the teplet bélngleﬁth@ea gndn®f @edry ¢theestedli bnk sjeerypfand

all sets LV(Qv),and th un|o et of sets, L r_each neyron
referred to in%’]% A e 25 (.‘f a%?:]n &ep{ﬁsepgs%%)‘gl\’/eé}?yver 2‘“1‘1TI’?E]‘3Ct
dat abase Systeﬁbp'lﬂ‘cuﬁél?l1H\t}ib,hdkﬂﬁfr@sﬂbﬁ1ﬂfed@§ﬁi& quést ance, x, of a

neuron, an idea instance is characterized by X, such that said idea

instance es correspaqndj n t verb neur ons of all
links in Qﬁau cf& %&%ﬁﬁﬁ:ﬁ% he Wﬂ}eef mepg quRRes () ats rgfolwglofa
such attri but egjt mguﬁgqh@ggldqfrsttlﬁ&xcorrespondl ng link, a list of

attributes being equal” to V(LS(x)), and the val ue of each attribute
is the idea of the corresponding neuron in O(LS(x)), and wherein the

navi gat i ohl-t hr Bifgfatahapesistarmphaamn & wlmrwarfau sagh dnstarice @f said tripleinQs, Hav
d f d
| dea of sal d | BRlaNGSeofAndilie 1ifiiAs ShmPid BE AT thliddrbedlit bt B8 ahbe

basis of said atttibutes of sal ea O
dat abase syst esetsofongiraing the umbe seiaf all e DSPQS)eXImommgseatof b astt I_M[Qe)a

major calls, na a first sec nd cal and a t

T T oer o) n Bt pfioh s6ah ifbels r AR%) TR SRR Ien R rafendl s i it [gseia
canoni cal naneQy afid éid@RResPéctivkly. M LD, whereafter all attributes of
the nene are retrieved, an |nstance of said class definition for the

nerrelsceat t he opul ated with the
attribute eﬂ?‘?e‘?aﬁag'ﬁ%e L EF Wﬁ?""i‘h@ 8%??“ T}CS’rf"d’g aDFey, an idea
doesn' t supporlhstaﬁbeaist chdbdi6riRf E)hec NRBE. thh Qaidt {deh nﬁl;,@ndeShasgra&ﬁaﬁes
and wherein the second call, being a GETVALUE call, takes an

i nstance of a cOrgspengg astbs ver-rasenscel alh links jielevhicl w participates apube

names and val Lg%ﬁ%eet; aﬁcn@l% JaltRl PCEn efa{e{f L RAbLE s tt}%gagec%@;g&ge%s&mmg

serializes th ormation recursively using asic
converting at tlmkbalﬂlet ofaatteibutanticivgbymd o G(Irtxp sarditte vahabf ench atidbwe én

theminto Iinl%ﬁ ‘i erein sa d third ca(g ngin ahPUT all,. takes
an instance of%’ Sr?BrrFéﬁ’Qﬂ 1ng nEWrop 4 i AP YhePin 1B sigkisptiors
of that inst anﬁeugm/eﬁﬂqafab@e i$ ptibnBlBE Oftfled altl froil tHedildbZ 86sal dBistalcd ARf €
recursively using said APl by converti ng attri bute names and val ues

to menes and riB¢ derghanyneewein PHet) mndhe pasisof spid atdbuirst fisaigeidea of
system of cl aigngl <shgei n said database further supports the storage
of binary data using a systemthat operates by satisfying

simul taneously a set of conditions; wherein said set of conditions
conpri sest3. a) Theglatabpee system @ﬁa%}alml m&lyerﬂmsaqdofmlt exposiag fat legst thiee [maids

do not point t f as the UU D for
a particular chl? %ﬁ’ f‘?%t syste %%c®d§a adnflgalth? ?]ﬁpg the file is

stored in a d| ct| onary wi thin the nene, and
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, the attribute is ignored; and wherein
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e) actual data of the file is stored on the underlying file-systemin
a directory reserved for the database which is specially secured.

15. The dat abase system of claim 14, wherein the database system
conprises a native versioning systemwhich uses the nmene/link
architecture where each new version is represented as a neuron in the
object of a link where the subject is the neuron representing the
previ ous version to provi de database | evel versioning of neurons

whi ch opt i onalthy spernid dlisbéingar GEDAALAE ckl, Bes dmtinstrase of yastlesn anid uses
claim15, wherejn said filg_versionj stem ei t.her, is hierarchical
or Tlat or oi rEUPEPOHR i Trdty 40 eeithute) TRl i  Valhes ofr Haf e
wher ei n the adghdreafet, dald @8TV SLUEAGalll seflaliwdl tHik irfoigimtian reduddinell YasibElthe
call, which expects_the file data,_ and a dictjonary of arbitrary .

met adat a, and RASr 8Fh byneenverting alEbus nameseand; ¥alyes 1 Emssand yelligns -
an ordi nary ARlenG@nltdd @lto BXREGASwhdtEinl d of the mene and returns the
file data stream and wherein file versions are created and managed

by another set of APl calls which are entirely optional for the
devel oper. 18.saiththigaeadbdsimgsy Jemeali, ekes m iBtanghofed plaghang édentifion|

of filesis c i thr [ na I . S e
id of the nerrghg&r)]% ?tg‘{éi r r?g ? %gggﬁgpe&{jglag%é%&?ﬁm&@ﬁ%%zsﬁfﬁg I ec"slp
ver si ons are edalized tlenthstanceagedsiyylyasotghaid @1 bgfcoARirting httsbuté netes
are entirely optional for the devel oper. 19. The dat abase system of

1 i m 1 whor ot SRR AP0 T G BB LR  n Seonr | Ly
mechani sm applied to nenes, in which security system sone of the
menmes ar el asHief dfabaas sgat@rof vhing N, e eald dewnbas StuftherPHPPOABhe

that access the databhase within a given context, and wherein all fhe
neurons have atorpgeQitbinasy dafadsing aisysen bt opegies by sptisieas simuitasqusly a
namely read, Wi §&offfifiohd; Where\Gid\RebLITAIRBAE SSinbriket:l NKS 1S , ,
authorized if and only if access to said |ink's subject and object is
aut hori zed; wherein_an actor is authorized for access if the response
to the operation i) True. 230gleThuneimey basay 89iqoithtof fitd, ai m 19,
wherein each said actor, a, has a capability for each of the
operation sel ectedghyrom ajgr R hoRPRI AflkONS conprising a read
operation, a wite operation, or a |ink operation, wherein said
capability is represented as a set of keys to said resources for whom
the actor seeks autchori zatlegamefa fifhis sgme apthe & Fsioe apaticalanmeme
wherein all resources have a policy for each operation selected from
a group of operati Qs CONpd §kfith Aeta8AH rQREH & 1RKile 3s WoleliGn QRBLRIHAN.
or a link operation; each of "which said policy is represented as a
function P, the value, g, withinthé olemeaind f unction P i s determn ned
depending on the actor a, on which said function P is defined; and
wherein g takes a lue o | r N e
of True grants sai éﬁact org%ﬁgédcg:%sosfﬁ{egﬁ ggsrség@éégéht??@ge%ﬁéﬁy v gﬁ#% a
val ue of Fal se deni es sai diratdrgtresarvad fedbe daatmed whichsogpecielly secBzd. The
dat abase system of claim?21l, wherein said actor a attenpting to

access sai.d resouyr r far_a.ajven,operation,i ranfed access if..one
of the two coﬁ%ﬁéﬁ% asc;sysem of g{aﬁ%qﬁ ‘gg‘irelé‘éﬁedﬁiat“.‘s"é% Wé%eﬁ’gc‘i‘?l"%sﬁ%a nafive
capabil'ities fversidnitgy Sateth WHER aéds @it MEm&/tink adbitestura whaed d4de sedt viéRjont O
said resource.r, and W@erein t he ﬁécond andition is that the policy
P for the sai d SRESERIFGAS dRCWaR i teobifct et ¢ link yharefhe suljeqids Hig neuron

eval uated on $4irtkeAfiPhe Previdils Weltfon o Yfovide database level versioning of neurons
which optionally includes binary data.

16.  The database system of claim 15, wherein said file versioning system either is

hierarchical or flat or circular in nature.
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23. The dat abase system of claim 22, wherein nenes are,

by default,

| eft readable and |inkable but not witeable to everyone.

17.  The database system of claim 16, wherein the adding of files is carried out

through an ordinary API call, which expects the file data, and a dictionary of

arbitrary metadata, and wherein the retrieval of files is carried out through an

ordinary API call that expects the id of the meme and returns the file data stream,

and wherein file versions are created and managed by another set of API calls

which are entirely optional for the developer.

18.  The database system of claim 16, wherein the retrieval of files is carried out

through an ordinary API call that expects the id of the meme and returns the file

data stream, and wherein file versions are created and managed by another set of

API calls which are entirely optional for the developer.

19.  The database system of claim 1, wherein said database also provides a built-in

security mechanism applied to memes, in which security system some of the

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 for access if the response

to the operation is True. -

20.  The database system of claim 19, 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

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

authorization.

21.  The database system of claim 20, 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 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
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22.

23.

resource r, and wherein a value of False denies said actor a access to said resource

r.

The database system of claim 21, 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 capabilities 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 evaluated on

said actor a, returns True.

The database system of claim 22, wherein memes are, by default, left readable

and linkable but not writeable to everyone.
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