MEMORY DEVI HOR209%d Application Information This applicati JIFTVSHSREL9

pri- orlty of U S. Application Serial No.08/ 249,265, filed May 25, 1994,

which is a continuation-in-part of US. Application Serial No. 08/136, 185,

filed October 15, 1993, corresponding to WO 95/10918, the 5 di scl osure

-of which is incorporated herein by reference. This_previous application
relates to an Information Service Control Point QHIS:gﬂEé..P_II a

transm ssions froma central station that my bg equ p@% iﬁ ry

Devi'ces such as the ones descri be§ Ry pEVItEape-eatl The

I nformation Service Control Point=0 e preV| ous application is

one -advant ageous 10 alternative for utilizing Menory Devices accordi ng

to the present invention as a storage nmeans. However, the Menory Devices

accordi ng t ol BRAti o TRk an be utilized equally well wth other
I nformati on Servi ce an or ata storage -needs. 15

BACKGROUND OF TH .| ON F1 eld of t ven n The ent ij.nvent.ion
rel ates generally ’éalPB ationis A %&"é’ﬁg(’ﬁéf‘ o go-peagi ﬁf@ﬂq{fa}a‘ sggf‘ﬁg
data. More particularly, the invention concerns storage of data streans in
a manner t haNoe684!36; E3fs filad GotoberalS,d 393, the disclusprebef whish it mcatporated

data itself and points used for accessing the data, to provide i ndependent

and  extreggbin 8 tdtbfitee 2Cq%ES coPerditty AppAEMidAreRResOlo ahMnfSiMAGsh dat a

streans.

U,

s Service Control Point for controlling data transmissions Tom a central station
that may be equipped with Memory Devices such as the ones described in the
instant application. The Information Service Control Point disclosed in the co-
pending application is one advantageous alternative for utilizing Memory Devices
according to the present invqntion asa storagé means. However, the Memory

10 Devices according to the present invention can be utilized equally well with other

information services and for other data storage needs.
BACKGROUND OF THE INVENTION

15 Field of the Invention
Tha present invention relates generally to memory devices and methods
of storing and accessing data. More particularly, the invention concerns storage
of data streams in a manner that_establishes a systematic relationship between the

data itself and points used for accessing the data, to provide independent and
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Descri pti 8P ¥¥32688 evant Background Consumer demand for enhROT®E95106136 t e
entertai nnent and information 5 services is on the rise. Exarrpl es of
such entertai nment and i nformation services include so-called "on-demand" °
vi deo, i ntexteemely efficitat aceesedo, and disseminationzof; ithe stoved: dataostpeamg. and t he
l'i ke. Numerous service providers are currently eager to tap this denmand,
and are therefore expreSS|ng i'nterest in schemes for providing such
services to. consumers. 10 'I'n order to be econom cally practical and viable,
a systema fering: th‘._' - i nformation-rel ated services just _
descri bed “2ESKHRYOD Ok ¥ A >0 (i) store very large quantities of
data at an affordable cost per b|t and (ii) provide for efficient
retrieval of tHEonsumendemand fonienhancednorsite entértainment 28d informatiaer s f or’
any portion of the data. Menory devices according to the present invention

ar eg adva“ts%QﬁQF%i #ﬂie'ﬁ?e_?_ﬂ%iﬂ%eg%gFﬂa\ em&%ﬁﬁﬁémnaqnﬂma iBhQerFEeLN 1N -

digital or ana I nformati on capabl e of Dbeing stored
can include yideo apd,audi i of-or tlon vi deo ganes,
ol evi'ai oshidEsrNed I e Ratands vides, BYRHTEYe Yiibiatios, dRobRR resATRn “ane
prograns, scientific and other research- rel ated database information,

- consuner c'dtomiesshepping’band theoliks. n@lunﬁmunemcg pmwderamie t:hn‘ehtlyeagemd are
herei nafter referenced generically as "information" or '

to tap thls demand, and are therefore expressing interest in schemes for

providing such services to consumers.
10
' In order to be .e.éonor-n-ic.a_lly practlcal and vihbie, a syStem offering the
wide range of ihforﬁlaﬁoﬁ-rélated servxces juét déscribed should preferably be
ablé to (i) store .very lafge Qﬁantitiés of data at an affordablé cost per bit; and
(ii) provide for efficient retﬁewia_l of the data with a minimal contention Eetween

5 users for any portion of the data.

Memory deviées according t.o. .tﬁei present invention are advantageously

- utilized for storing information (e.g., information in digital or analog .fo'rm).

The types of informaﬁon capable of being stored can include video and audio

20 | information (e.g., movies, video games, television and other entertainment
. programs), educatlonal information and programs, scientific and other research-

related database mformatlon, consumer catalog and home-shoppmg mformatxon,



"titles". MNP 9¥E¥WStypes of information, in order to be usefBCT/USEPSII9E
that the 5 data, which together formthe information, are provided in
a given sequence or order. Exanples include audio |nfornatron such as
speech or nuandathedikeyosnd iave Hereinafter references: gem:nealdgrhamé'lmﬁ;rniahng& amnd
phot ographs, and audi o- visual information, such as novies, television
shows and vidﬁ games. In the case of a anie, for exanple, a sequentia
group of still pictures is connected 10 together on a long strip of
phot'ographic film 1In order to "play back" the novie, the still pictures
are nmoved past a light source in sequence and at a certain speed, and the
resulting images are focused onto a screen while the audio portion of the
movi e is output oManypechtypes oftiafermation, tinnerdermigde vieful, apegeire that thee
V|emer to be nDV|ng S|n1larly, musi c stored on magneti c tape can be 15

"playgd backgy Q}/ @Eﬂﬁfe‘iﬁfé &wﬂé&‘in% éﬁ e of
a tape player. n anal ous ashi on, accor nore rec techni ques,
digitally stor be red j,n noy, and ccessed in seria
fashion to o n t @E‘i’ “ ¢ a Qum{%@ﬂfl Suph 2%, speesh or gansicalna

st orage formats ment i oned above As such, an assenbl age of stored digital
data, if "pl epmgpobitiohs, visusldnformation) soch ag paintings and photopraplis, tdnd aativ.e
types of information. A few of the many types of 3 mechani sns used to

store digit aligigi thBhfiatioh,” UBHCE NS, tbfbision ¥Rw®land video games. In the
‘case of a movie, for example, a sequential group of still pictures is connected

10 together on a long strip of photographic film. In order to "play back" the
movie, the still pictures are moved past a light source in sequence and at a

certain speed, and the resulting images are focused ont'o a screen while the audio

portion of the movie is output over speakers. These resulting images will appear

to the viewer to be moving. Similarly, music stored on magnetic tape can be

15 "played back” by moving the magnetic tape serially past a playback head of a

tape player.

In analogous fashion, according to mor# recent techniques, digitally stored

data may be stored in a memory and accessed in serial fashion to obtain the same

20 result achieved by the more traditional storage formats mentioned above. As
such, an assemblage of stored digital data, if "played back” in serial fashion, can

reproduce any of the above types of information. A few of the many types of



exanpl e. WR35/32605l ude shift registers, charge coupl ed devi pessi¥iesds del ay
lines, read-only nenory (ROM and random access nenory (RAM. 5 . . _
The shift register as a technol ogy has existed for decades. Fig. 1A shows &
t ypi cal . shimechanigimst asedato astorendigital Adata | dresintridaded there sjust tbyr sgiysoér 10
is conposed of a series of D-flip-flops 11. The nunber of flip-flops

i ded . i i,.ab h i d. |
SLEY% ieg n'i é’(‘:’?ﬁﬂ?{ipu S??“‘i‘%ﬁﬁt%ﬁg? registers, %ﬁiﬁ:&%&?‘?ﬁ%&%@% ‘ﬁ‘ﬁféf "
| Nput s . r ansit er 0 Oul pu ) 1S Cl OCKI auses dat a .
LoPsl Teq biintd, Feasonty Metmor,ROM A Biddgarsass memAty flip-flop. °

After an appropriate nunber of clock cycles, the data is output bit by bit .

at the data output 14. The shift register-illustrated in Fig. 1B is another
exanple of a register, 15 nanely a recirculating shift register

manyf act ur edby TRk G iéafsthFad @ (Echndfosy MiExidtie f ¥ddadée IR O | ses
an i nput 20 for data, iz.iér?? npﬁ%-Sel ect 21, a data storagel: ﬁé%tsgéwgz

conposed of | ogi es,.a shift regi-ster 23, .a _device ector 24. .an

out put sel ém&agﬁ,%té|r8&§t¢rnwﬁes¢zegntz7/&% lﬁ»#%ﬁhﬁ&ﬁ@m&tﬁreh% Bontrol
29, and a data output 30. In operation, the shift register is activated by
20 i npoomposedhofjh serigs of D-dlipiflopsdili Thesmimberoof flip-flops provided iis e
enabl e signal is input to the wite control 28, while clock input 26

he i nput - SSBIR A Gepeills ifor’ HF abii of Wits K@ b6 oftiel I okl , ' o

control 28 c o%k(i)rl]x?s%g eﬁjllpltlt(-)atl c%vék '}xpp%t cﬁt _gauié the' Sgta, at the ,_inpﬁts_ D to transfer to
10 the outputs Q. This clocking causes data supplied bit by bit at the data input 13

to shift right by one flip-flop. After an appropriate number of clock cycles, the

data is output bit by bit at the data output 14. -

The. shift regi‘éter illustrated in Fig. 1B is another example of a register,

15 ~ namely a recirculating shift_regi_ste_r manufactured by .Signeﬁcs in 1972. As
shown, the shift register comprises an input 20 for dat#, an input s_éleétor 21, a

data storage selector 22 bomposed of lbgic gaies, a shift register 23, a device

selector 24, an output selector 25, clock inputs 26, 27, a write control 28, a read

control 29, and a data output 30. In operation, the shift register is activated by

20 in'put-ting. high signals at the device selector 24. Then, a write enable signal is
~ input to the write control 28, while clock input 26 receives clock pulses. At. the

same time, the data to be stored is fed tothe iﬁput 20, ;_hereby inputting the data



sel ector 22 W@&B¥WPates the stored data through the shift reBCHUSISBRS
thereby storing the data. When it is desired to output the stored data, a
read signal to the read control 29 and clock pulses to the clock input 27
trigger the dotbristored. Whes the: writo sopgobd8ist changed 0 dowt, ghe #lata storage
shift register at output 30. Since the output operation does not danage the
recircul ati noseleditér 22hfecirélitds hieestaréd dage throgh ahé Shif regRRGaR3d therélby

the sane stored data. To alter the data stored In the regisSter, it nust” be
over-witten Wl ta LW e, t1.00n, .1.as Ckibe bove. The
st or age capac%{’gggﬁgvfﬁ& %ﬁgﬁﬁygﬁé&‘féﬁ@rm&“&@ W’lgfga‘gfmlﬂlo
digits (bits). Prior art delay |ines, such as the one shown in Fig. IC are
conposed of dhgiterd nontiad 2% and ciack pulsestelthe loek zoputsy ériggersthenemtpubips
33 spaced equally along the substrate 31, and a signal output 34. An

el ectrical sisgfsttorePs €5 bt ike dbta storeddal the shife eegibtel 2€ ol 303 2Since the
propagates through the substrate 31 at a fixed, predeterm ned velocity.

VWi | e propagat,j . S| e each of . eyer whi ch
can be used ta(%hﬁ@coé}segﬁl'%ﬁg% %&ad%ﬁlf?f’qﬁ? Y efd‘?r%%%@%é? ﬁeﬂ%ﬁtﬁ%ﬁ%gn
propagating signal a predeterm ned anount of tjne E_y passiqrelg it through the
del ay |ine arhe paréormes rpertedlyforthe sameistored daga.t Foraltes thedatastared dn e
the amount of desired delay. Once the propagating signal reaches the end of
the substr at qegister| it mubsthe overaviiiti with Asw!daBiEbih write dperatidn, 38 -dedétibéd 1E

show a CCD, whére Fi g. 1D is a schematic circuit
above. The storage capacity for this type of shift register is 512 or 1024 binary

Pt

10 digits (bits).

Prior art delay lines, such as the one shown i:i Fig. 1C, are composed of

a silicon substrate 31, a signal input 32, several signal taps 33 spaced equally

along the substrate 31, and a signal output 34. An electrical signal entering the

1 delay line at the input 32 propagates through the substrate 31 at a fixed,
predetermined velocity. While propagating, the signal passes by each of the

several taps 33, which can be used to access the data. Thus, it becomes possible

to delay the propagating signal a predetermined amount of time by passing it

through the delay line and then selecting an appropriate tap that corresponds to

20 the amount of desired delay. Once the propagating signal reaches the end of the

substrate, it is output from the delay line at 34.



di agram aNO 9832805 1E i s a structural diagram As shown in Rarrusseswetsne CCD
i s conposed of netal oxide semiconductor field effect transistors (MOSFETS)
40 connected in series. Amplifiers 41, 42, also conposed of MOSFETs, are
provi ded on theﬁ?ﬁ:Dlmm 1B dhowea @EDowaem Frgaskiaclswsbbemm ceit
operates simlar to the shift register (see Fig. 1A) in that a signal

enters th | é‘f'?‘ﬁﬁm? e in tFig. POD the @TCHOSFET
to M:BFET%Il@CC%‘I!& TEL{ h" cl ock pu s sua)glle(fjmgt cI%ck |r$put€sa43 and

44. After proceedlngthr h, t he s.erl S s, 40, .t he its the
ccD 10 is sompesed, of mmﬂgxmﬁmumn fgsOf ﬁgﬁs 9&@% 'ﬁﬁ?%‘&tﬁamﬁ@@éﬁ@ are
formed by placing netal contact |ayers 45 at appropriate |ocations on a
sem conducf(ocormeetsd it seriés. Ampiifiersl 4B/, also|dompased af MOSFETs,1&e As
shown in the drawi ng, an 15 array of nmenory 'ceIIs 50 is connected to

resgec_t i v?@g{&as QT the R CE ifmitCasd i@z Gebla'&h 2 %&ﬁ&eﬁv@ T'hé €CD

i fier sense anp lers I'n oad op rat lon, a

ta
partlcu_lar_cell to he witten ;o0 i select b cel |
appr opr i atQPeEdes Ay ot %éh#fES%g‘sG&(FF@ ??’fe g@f %ﬂ gﬁﬁ“@‘é‘ tthe dat a
to be witten to that cell is then input to the array 50.via the wite

anpl i fi er sCEP alGhe inpufi4leand hprogrésses thioughi dre CEDafionn, MOSEEErto t he
data is stored onIy |n the selected cell. Simlarly, in a data read

operati on, M@s‘oﬁ_ ifi HcRbrdil aa%;& Bfockegﬂséssﬂgﬁgiea AUSEE fithdty 48" g 44 N9

appropriate ¢ [ €SSES
After proceeding through the series of MOSFETs 4_0_, the signal exits the CCD

10 at output 42. As shown.in Fig. 1E, the individual MOSFETs are formed by
placing metal contact layers 45 at appropriate locations on a semiconductor

substrate 46.

A typical RAM is illustrated m Fig. 1IF. As -sho_wh- in the draw_ing, an

15 array of memory celis 50 is connected to respective series of rew seleetors 51,

~ column selectors 52, wnte amplifiers 53, and sense amplifiers 54. Ina data load
operatlon, a particular cell to be written to is selected by providing the cell’s

appropriate column and row address, usmg the selectors 51 and 52. The data

‘to be written to that cell is then input to the‘ array 50 via the write amplifiers 53.

2 Given the prior seleetion' operation, however, ‘the data is stored only in the

selocted cell. Similarly, in a data read operation, a particular cell to be read is

again selected by previdihg appropriate column and row addresses via the



sel ectors 51W4h/3IMS The data is then copied out fromthe arr PCTAGSHE34 he
sense arplifiers 54. Fig. 1Gillustrates a typical ROM The structure is
.very simlar to that 5 of the RAM just described. An array of pre-set
menory cel |l s $dled¢torcdhand 52d The dstajis thénveopied besfromm thevarssy 50tvia thebsense
colum sel ectors 62 and sense anplifiers 63. Operation of the ROM proceeds
as described ya ﬂﬁEFssf’t?Ct to the data read operation of the RAMillustrated
in Fig. 1F. 1 " The nore traditional (i.e., analog) storage and

pl ayback formats suffer from drawbacks both in Iimtations on dissem nation
and in scheduling constraints. Thus, traditionally, in order to see a
novi-e, for exanple, a viewer would have to attend a schedul ed showi ng at a
predet er m ned | ocaFigoriG \Mostratés a agpical ROMbLr The ctructurg ,is tveey similar tovimt

freed fromthe need to travel to the 15 show ng, but nonet hel ess was
bound Ry the dkhsglgao‘?% th %&ﬂgdgpﬁﬁeg '
vi deot gpe tec‘z(r;]gfeogy els e g‘(-:ip%\i/'ellgn reéd the %egré%#gﬁ g\e}éﬁﬁg%rﬁb e d

former restrictions on schedyling., However, this additignal, neasure g
freedom has gloXeaPectiye ssaespﬁmwgﬁlssm ﬁieﬁ@é‘&‘.“ ﬁf‘i‘?c‘g@a&;?'&d sen§e asmlg{mr
must either travel to purchase or rent a particular tape, or programa 20
recorder in of3leOperativn f thé ROM procsediadestribediwithi irespeet bedhe data read -
broadcast. Simlarly, data stored digitally in a conputer nenory al so

suffers from 104 SRl RO i ssemi nation. For instance, in
an | nput / Qut Fégetatx&ﬁ Be'thd AW fibsBGtSH BY .

10 The more traditional (i.c., analog) storage and playback formats suffer
from drawbacks both in limitations on dissemination and in scheduling
constraints. Thus, traditionally, in order to see a mévie, for example, a viewer
would have to attend a scheduled showing at a predetermined location. With the
advent of broadcasting, the viewer was freed from the need to travel to the

15 showing, but nonetheless was bound by the schedule imposed by the broadcaster.
In more recent times, videotape technology has effectively freed the consumer
even from the former restrictions on schedﬁling. However, this additional
measure of freedom has given rise to other inconveniences. For example, the
consumer must either travel to purchase or rent a particular tape, or program a

2 recorder in order to "time-shift" viewing of a particular scheduled broadcast.

Similarly, data stored digitally in a computer memory also suffers from



oper at i on"&Asf3es05ed by a conputer, the conputer nust repeapegiusogugifoor m
conplex, nulti-step operations to access, nove and output the desired ¢gata

in small increments. Al so, output using known addressing techniques is a -
dedi cat ed Bmitation® [ atteds; and dibs¥minktion. [For imtarice, dine aii Ipud/Olaphd nat i on
at any given tine. As a result, only one end user at a tine has access to

t he out put rtionally. el 0 ] I Oz | tion
has not be%‘%q\%ﬁ %@%}g@p [ qua cgwuté%étﬁ% néﬁgﬁé‘ge@g%s_geﬁéhéﬁgoﬁg}ow _
limtations render it economcally unfeasible. 10 ) . .
SUMVARY OFcomplexnunultitstsp pperationd tg ageesse daovecand gumnyitithe desired datain

I nvention borrow fromthe above phil osophy of outputting data in a serial
and sequengmall inceements! Also oitputustig knowhaddressing, techriquesis audedivatdd ct ur e:
The data output from such-a nenory 15 devi ce can be used to produce a

noving pi CiUre.or. § e ' . -1 on their
eqwkval ent‘.glw r&]ﬁ’k@@ﬁ{ehﬁglﬁéﬂ@a{‘ﬂ ﬁﬁggygﬂnééuéﬁﬁﬁg%@gﬁ gl{r%rg% aAis? stored
in a cyclical, systematic arrangenent. In other words, once the data is

i nput i nt Fesult, aalydne erd,/nsar atia,imeshas agcessintheptpubdata; cAdditionally, dat a
access wll repeatedly coincide. Furthernore, 20 according to the
present i ndigital siorageofautivevisaakinformation hasniot beba wideR pradesed; at ldabe -

| ocation of the data can be conputed, e.g., by know ng the present or past

location o gl bEdiitse 14568 finfitatfods rdAbd it Sconomically unfeasible.

10

‘The memory devices according:to the presgpt invention borrow from the
above philosophy of outputting data in a senal and sequential manner to convey
useful information, e.g., a motion picture. The data output from such a memory

1 device can be used to produce a moving picture or_.the like from; essentially,

" sequential frames or their equivalent. Unlike the more traditional ‘media,

however, the data is stored in a cyclical, _syétematic arrangement. In other

_wo_rds, once the data is input into the memory device, the data and some
appropriate point of data access will repeatedly coincide. Furthermore,

20 according to the present invention, once the data is input into the memory

device, the location of the data can be computed, e.g., by kndwing the present

or past location of at least some part of the data. .



Al so, unli kewoms3esese traditional nedia, access to thefdat
to a single schedul ed out put. Rather, according to thefi
be many out put ports associated with one and the sane § 0

These plural  out puAlspoinlike SheTiriore HEHRROIA thedia] Bbedsa 16 TS aaGS ot TR
stored data. Al so, these plural output ports can be configured to all ow

and power f ul e NDHlE SeheBluFEr Gleoblc, et REMIRE To UE iEntBN er cabcy”
the invention to provide a partjicularly useful manner of stori ng data It
is a further TB8RREUtMIt posts assoeiatedowithcons: and the samerset of storerd data: afgeseent

and -a data retrieval arrangerrent that permt very efficient access to

stored data, phinfd] JutpitHd: deat) Simbltansousaiccasiofode sterfedcdatf
the present invention to pr ovi de a data stor age arrangenent and a data

and of}ci oni AP Tk ofbmd Borical € EpniBldd alfp AT TloRde i ¥

invention in jts various enbodi nents. 10 According to the invention in a
first aspect the peesent smmmmvzdeﬁrépn@mm efficient: and powpefubmethpods/ofii ng
data stored in a nenory in a systematic, cyclical arrangenent; providing

data access and dissemination.

It is an object of the invention to provide a particularly useful manner of

10 storing data.

It is a further object of the invention to provide a data storage
arrangement and a data retrieval arrangement that permit very efficient access
to stored data, with minimal access contention.

15

It is yet another object of the present invention to provide a data storage

arrangement and a data retrieval arrangement- that allow the stored data to be

_ disseminated widely and efficiently.
20 These and other objects are solved by the present invention in its various
embodiments. According to one formulation; the present invention provides a

method and an apparatus for storing data whieli:

S

Sheet Has Been Reraced
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pl ural dayvessezsesl s (3’) in an arr agge#ArRnsHERI HARBEEN rodul FOT/8S9506W3Rt i C;
provi di ng sequential,  systematic, cl i cREPLAGERt | ve venent between t.he
stored data and the data portals; Telative novenent to
deternine a | ocpriovide ditatrhandu}madyslemmm cytheal datangeorensl s at a given
time. According to the invention in a second aspect, there is provided a
met hod of acces Ny 88hM tﬁ’té@% e
steps of: prow‘gilor?gdéar@;sa?ﬂaé@ B arra%@egngnt dni)an?eﬁata yloggék?'g%é]
(100); providin . a plurality of data portals (101) arranged in a nanner
defined b : aadi thneti c; establ i shi ng systematic, relative, cyclical
novenent between the data locatlons and the data portal s; calculating a
nonent ary | ocatprovide sdyjuentisle relatize Imovementbetween the/data paemoqf and the
|nf ormation; and sel ecting one of the data portals based on the cal cul ated
ngntary #m and accessing the information held in the data | ocations
VI a the selected portal in accordance with the reI atlve cycli cal novenent .

According to the jinvention |nat rowde

devi ce confisiafesylt, when one oF Morgo dh?ﬂ’?‘{‘%ap? sé?é? QF’&%‘} {mrrat ic
arrangenent; a systenmatic REPLACEMVENT SHEET 10a arrangenent of pI ur al
data port apsohtput ioaearinet witch s predii¢table; straight-forwarda freenafoscheduling
establishing relative, systematic, cyclical novenent between the data

stored in g@rgs@ﬁ St Cand 9&:39@@1&&&( ihonPbohtoation Beie¥nithe 38HarRABSrAIS!

determ nin 1T on

10 According to another formulation of the invention, a method and
apparatus are disclosed which:
provide data memory in a systemaﬁc, cyclical arrangement;
provide a systematic arrangement 6f plural data outputs; and
provide sequential, relative rﬁovement between the_ data memory and the
15 data outputs.
Again, when one or more of the plural outputs is selected, data stored in the data .
memory can be tapped in a manner Which is ﬁredictablc,_ straight-forward, and
_ very efficient, without scﬁeduling .constrain_ts and without contention between

H

- outputs. -

The memory devices of the present invention can be designed in several

different ways, as long as linkage between data and portals is assured. Butit is

// 10

"l



data rel ati vWQ¥3HSd data portals at a given tinme based on tlreTrosesvaRs
between the data and said data portals. According to the invention in a
fourth aspect, there is provided a nenory devi ce conprising: a data storage
unit havi ng anet stateriali howr sunhgklinkxge & adhiesed.ocEot dnstancs, atomrding ttabae a
plurality of data portals connected to said data |ocations and arranged in
a manner defi yh@%ﬁfﬁhr ' L3 me@ | i sh
relative, systaggn%{?’i%, cgc | géwnd%\rgi’n%‘ﬁ%wgé?&ween salé tggiﬁgggfilkg%?%an )

sai d data portals;,and dat ortals.in acg¢ordance with a data | gcation
calculation b dé?gf%@qtg?gtd;‘?/gaﬁd% n gﬁﬁg ress locagpne and g portals

sel ected one data portal with one of a plurality of comunications |ines

connect ed wi t iresmodedrfrom yddress teaddyessr Thege and otieri alteemdtivendesigrs Wil bé
aspecct, there is provided a nenory device conprising: a nmenory storage

di 200 s 4 1) [ ; : 2Q1); d
ystomiti o AriaRsSElih pler HEIBIOY B BRTERIE DALARIGH L 10 cai d

storage nediumin such a nmanner that said data portals repetitively
encounter the cyclically REPLACEMENT SHEET 10b propagating data; and a
means for determning a nonentary |ocation of the cyclically propogating
data based on a prPBsgefered @mbadiments ofi¢hel sventibnentilizer semicandeciorviaatmiopy i n
a sixth aspect, there is provided a nethod

technology in order to implement the memory devices. Various such
semiconductor solutions are described below in the section entitled "Specific
10 Embodiments of the Invention”. Another set of embodiments, also described

below, utilizes memory storage media capable of confining propagating waves

in order to implement the memory devices.

18

Preferred embodiments of the invmﬁm are described, by way of
example, with reference to the accompanying drawings, in which:

~Figs. 1A-1G show various data storage technigues known in the prior art;

20 Fig. 2 illustrates a memory device apcording to the present invention,
‘which, in this embodiment, is fashioned as a ring memory device;

- Fig. 3 shows a first alternative structure, in which fixed data are accessed

11



conpri si ngVORE320eps of : providing data nmenory (1) for storsoTgusdsbaasen a
systematic, cyclical arrangenent; provi.ding a systematic arrangenent of.
plural data outputs (3); providing sequential, systematic and cycli cal

rel ati ve nbyanevinghssrtelssn the stored data and the data outputs; selecting
one of the data outputs in accordance with a selection signal and a data

| ocati on cal cul g, | of i, : t4. ng at

| east a segnent ﬁ(ﬁsgt Réﬁyglrlée% %gfeatﬁ@rxginéet\‘lﬁe sef?éx?}elge@g aef(;ilj?%u%’ to one of
a plurality of {elecomunications |jnes. not material how such |inkage .
i s achi eved. FoFi35sXAn3 shaw anesmbodimest of dhs agangement e big: Zevi ce |
circulates data either through or past fixed portals. According to another,
the data is stoFigl 6rshbwsea secotidalternatiat istructureg in iwchiph rhevingaddta rapy ed
from address to address. These and other alternative designs will be 5 -

di squssed | E]c# r i owin the Detailed Description. Preferred
enbgdi mentS 0 gﬁéﬁi%%h iﬂc%ggé’i I'i ze. semi conductor nenory technology in.
order to inplengnt the nenory devices, Various such sem cgnduct or

sol utions are d s&sm‘@e-an)éh@mm qmbodiment of tbmmsane&qoegﬁg.&;lo

Enbodi nents of the Invention". Another set of enbodinments, also described
bel.ow, utili zesmesmmbmmmme?mncm%hﬁmeoﬂstﬂiwmiigg waves
in order to inplenent the nenory devices. 1 BRI

DESCRI PTI O, Preferred enbodi nents of the invention are
descri bed%?ﬁ%%%mg@yr C : DU _

Fig. 9 shows an embodiment of the present .__inv'e_nt_ion constructed using

10 CCD technology;
Fig. 10 shows an embodiment of the present invention constructed using
delay line technology;

Fig. 11 shows an embodiment of the present invention constructed using

RAM technology; |
15 Fig. 12 shows an embodiment of the present invention constructed of a

storage medium capable of confining waves that represent data; .
_Fig___.- 13 show§ an embodiment of the pres;ent invention in which a memory
. device is coupled to an output cqntr-oller;__
-Fig. 14 illustrates a data output scenario, where stored data is supplied to

20 various subscribers.

12



exanpl e, wi tWO%52$%nce to the acconpanyi ng drawi ngs, in whi cRCTAK)SE139
1A-1G show various data storage techni ques known in the prior art; 20

Fig. 2 illustrates a rrem)ry deV| ce accordl ng to the present i nventlon
which, in this OBD SCR P EOF 33 PREN ERRE i : 3
shows a first alternatlve structure in which flxed data are accessed by

noving portals; Figs. 4A-4D show one enbodi nent of the arrangenent of Fig.
3: Figs. 5A-5D show one enbodi nent of the arrangenent of Fig. 2; Fig. 6
shovis a seco ch noving data are 5
accessed by mv?%ﬁﬁﬂ@i‘ﬁgoﬁﬁw one enbodi nent of the
arrangenent of Fig. 6; Figs. 8A-8E show enbodi nents of the present

i nvention constructed using shift register technology; Fig. 9 shows an
enbodi nent of the present invention constructed using 10 CCD

technology; Fig. 1‘3 sm enbodi mrent of the present invention
construct ed usi ng del technol ogy; Fig. 11 shows an enbodi nent of the

present invention tructed usin hnol o Fig.. 12
s an enbodi meriBoD SHAUS BETOrY HRviGR thikis cantale of saring daia info
medi um capabl e of confining waves that represent data;

i.e., titles of various sorts. The device is constructed of a plurality of data

storage devices 2, together forming a storage unit 1, and a plurality of portals
'3. The portals 3 are dispersed around the storage unit 1 in a manner that can be
10 described by means of modular arithmetic. As indicated by the directional
arrows superimposed on signal paths 4, the memory device is configured to
establish relative movement between data stored ilt the storage unit and the

portals 3.

15 Preferably, the storage devices 2 are arranged in the storage unit 1 in
series fashion to form a circulating structure. This structure can take the form
of an endless loop or ring, as shown in Fig; 2. The specific form chosen,
however, is not particularly important, as long as the structure is systematic and
provides- a predictable arrangement of storage devices 2. Preferably, the

20 arrangement of storage devices 2 is defined in accordance with modular
arithmetic. Modular arithmetic will be explained below, in conjunction with the

detailed discussion of the portals 3.

13



Fig. 13 swowsisaspsenbodi ment of the present invention in wWpehyusosiRise Y
device is coupled to an output controller; Fig. 14 illustrates a data -
out put scenario, where stored data is suppl ied to 20 vari ous

subscri bers. 12 | . |
re NGl PLES OF I8 RO B Wﬁm@zgéﬁéﬁeﬁ?ﬁéﬁﬁgﬁﬁ@@hﬁ% -
devi ce t hat abl e of stor alnfor ion, i,e., titles of various
sorts. TheW A‘hj’F%RF JNQLSAPPALENE t’GP '&em“m‘%ﬂf f‘?ﬁagﬁéﬂélcﬁ ér1&@§ gialces 2,
together formng a storage unit 1, and a plurality of portals 3. The

portal s 3 esmmircipbembddinentrwouldcestanigresterthan this.n Onlysinare shovin pn be
10 descri bed by neans of nodular arithmetic. As indicated by the

di rection d ' S14, r ' S
conf gureﬁbﬁ%*é§¥§gﬁwﬁéédﬁﬁf°ﬁe Rfior e lriRitioR tiplch. akd QeBRAN AL SHlIe ' ©
storage uni,f and,th Pref bl t he stQqQrage

Gevrage 5 discitied i desrrintions of yedous implementationss DEON, the SHTage d6VIRes m a

circulating structure. This structure-can take the formof an endl ess | oop

or ring, azeahchmselectsddroxﬂamvnuuyfofoeﬂmng tsohnologidsowCuerentlys thiot
particularly inportant, as long as the structure is systemati c and provi des

a predi Ct ajyogt BfSRBR hardwhre %ﬁbﬂg‘ir@%hﬁ@ t)?pes fSrderlieSiductdr femory,

e.g., shift regxsters, delay lines, CCDs, RAMs, ‘ROMs and non-volatile

'memones of various types. Advances in technology will surely expand the list

10 of available options.

The portals 3 are connected to the storage unit 1 at various locations. In
Fig. 2, the portals 3 are connected intd the ring aﬁd alternate ~with storage
devices 2. However,. as _with the storage dgvices, the particular form of
15 connection is not important to the invention. Rather, it is important that the
portals 3 are arranged in a systematic and predictable manner, and that they are

configured to allow data to enter or exit (or both enter and exit) the storage unit.

-As noted above, the arrangement of portals 3 is defined by modular
2 arithmetic. Modular arithmetic, as defined by Merriam-Webster Inc., is the
"arithmetic that deals with whole numbers where the numbers are replaced by

their remainders after division by a fixed number.” By way of example, since

14



20 ar r afePERSO%f storage devices 2 is defined in accor dRCTAISISHEE39
nmodul ar arithmetic. Modular arithnetic will be explained below, in
conjunction with the detailed discussion of the portals 3. 13 Fig. 2
shows si x st othegkowts\ince dag @réraise idefinedtby & modulag asithmetio)y 6. hduAs afterl 9
beconme nore apparent bel ow, the nunber of storage devices 2 in an actual,

comercial enyQdPl 18Pkl s 9563 B'cibBE bédinse cIOL RlibyhSmidasr | "

order to render description of e 1 nvention Sinpler and clearer. I
be 5 di scygsed, i n, descriptigns_of varjouys inplenmentations, below the
storage devi c@&m%wgg rsedulis da. fSWan\d!agmwgPéwqm@@i theiaggangement

technologies. Currently, the nost preferable hardware options are various

types of sem efpoitigls @ isndefiried ascfdlowsshi ft regi sters, delay |lines, CCDs,
RAMsE, ROMs and non-vol atile nenories of various types. Advances in
technology will surely expand the listplQz p . of available options. The
portals 3 are connected to the storage unit ™gt various locations. In Fig.
2, the portals,3 are connected g‘nto he ring.and alternate with storage
devices 2. HOWBe®r as Kii Thamne @ae@r&g@ v dhe arrangoments @dr form of 15
connection is not inportant to the invention. Rather, it is inportant that

the portals 3 are arrariied= theatoialSiafibér of dath poresls 3 phovideduinahe seorags hat
they are configured to allow data to enter or exit (or both enter and exit)

the storage k1.~ #igh% SHowtP 3 Srorkgh uili ARGV bl BP'L % St el 37
(Again, a commercial embodiment would most likely contain many more than
10 six portals.) Thus, the seventh data portal 3 is equivalent to the first data portal

3.

The relationship between consecutive data portals can also be described
mathematically, as follows:
15 | P, + f(t) =Py,
where P, = any chosen data portal in the arrangement,
P,, , = the next data portal relative to P,, and
f(f) = a function of time. It should be noted that, given the non-
continuous nature of hardware implementations, f(t) should not be construed as
20 being limited to a smoothly continuous function, but includes rational number
(e.g., integer) approximations of continuous functions. Preferably,

fity = C,

15



20 - awobsis2sos. Modul ar arithmetic, as defined by Merripgfod68sdies | nc.,
Is the "arithnmetic that deals with whol e nunbers where the nunbers are:
~replaced by their renmainders after division by a fixed nunber."” By way of

| exanpl e, Siylede 14 d ke ahus@nt.n WhéR¥(tPisccotstant Jdie! ;ﬂﬂ_ﬁhl?% z&e@fﬂﬂg@ﬂ
arithnmetic, 6 hours after 9 o' clock 1s 15 o' clock, but is also 3 o"cl ock,

because ¢l gcks |1 ow a mogdul areard thngtic with modyl ys .12, ated4 n the

form of an aglﬂﬂi{&Sﬁ?or?ﬁ%“Qi%ﬂﬁﬂé‘ﬂfeg‘ﬁaﬁm&‘aﬁa@s’?i"@“#j@q’%é‘ﬁ%ﬁ: f’oﬂ’ﬁws: 5
[err] where [err] = any chosen data portal in the arrangenent, and M=
the total benefits of hawing constants iepvaly ibetweem postalsiinelude thei ability rog. 2

shows a storage unit provided with M= 6 data portals 3. (Again, a )
commer ci al cofiétastt IR FHnpanddi ichideethe portils)i of prefabsAeated ! Avdule? units  Si X
portals.) Thus, the sevent h data portal 3 is equivalent to the first data -

portal 3. The relatdonshi,p bgtween consecut.tve dat artal s, can,al be

dosdy i bad 1AAPRE ReferS A dBscaibed 164t the appticafion). THB Tnldtvils 7R84 ot Be

[err] where err] = any chosen data portal i.n the arrangenent, [err] =
It

the next dgoastput; hewever,atoiprevide an-opérablenand practicalbmemery idevicsf 1.t Foe.
~ should be noted that, given the non- '

example, dispersing the portals 3 according to the function:

- ft) = log ®
causes the intervals between portals to become progressively longer until the loop
10 returns to the initial portal. The function: = -
f(t) = sin (t) |
causes i)ortals to bunch at various locations around th;: ring. Any other function
of time can be utilized, ;o match specifications desired by the service provider,
and thereby more closely match the. information needs of end users.
15 |
Arranging the porta‘lé according to modular arithmetic renders access to
data stored in the memory device calculable ar'l_d reproducible. The benefits of -
the systematic nature of the gfrangem’ent will become apparent below.
20 The portals 3 shown in Fig. 2_'are each coﬁstructed as data replicators,
such that, if selected, each portal performs both a replicating and an outputting

function. This is indicated by the arrows shown on each of the signal paths 4

16



cont i nuous NP av#8% har dware i mpl enentations, f(t) should nORCHBSBSHABYr ued

as .20 being limted to a snoothly continuous function, but includes
rational nunber ée. g., .integer) approximtions of continuous functions.
Preferably, f4nd)5 emanatigg fromeael portal 3.C Thearzows oarsignalpaths 4 indicate data

constant, the portals 3 are arranged around the storage unit 1 at fixed,
regul ar intertihat Tonifiuds titehlathgdni ﬁ_heFﬁﬁé. 2Théharrbeseon toutmit iigﬁaln?aths 5
constant intervals between portals include the ability te consfruct the
ring and, in.particular...the portals f pre-fabri.cated | ar units. 5
(ot her benef ixﬁ?m&tee %M*ﬁéﬁ&%ﬁh"%%ﬁwﬁémﬁﬁ é’fc% ﬁefe}ﬁgﬁzi Hragrmdityced
not be constant, however, to provide an operable and practical nenory

devi ce 1. ForAlszpatively, thememarydevice cgnbesonstueted avith non-replicasing poctalson:

f(t) = log (t) causes the intervals between portals to becone
progressi vel 3 hAd Wpatité idatd eplicatsrs ot shown)] wiiich terelie réplidatd |the dataa ! -
The function: f(t) = sin (t) causes portals to bunch at various |ocations

around the ri A tsher f tion o | |14 t o tch
speci ficati oﬁg&gggﬁﬁg dﬁycfﬁgg@eci"{/%te&ﬂbhgﬁw tgﬁﬁﬁéﬁetgg@pmrom‘ggm
match the informati on needs of end users. 15 Arranging the portals

accor di ng t o thaldgamrbeaused st partals i dnclude datches,ologic gates, regenerators and .

amplifiers.

10 Although not specifically shown in Fig. 2, the memory device includes a
means which forces portals 3 and data stored in the storage unit 1 to move
relative to one another. Conceptually, it does not matfer whether the data moves
and the portals remain static, or whether the portals move while the data remain
static (or, for that matter, whether both the portals and the data move relative to

15 some third point of reference). The arrangement shown in Fig. 2 is one in

which the data move and the portals 3 are fixed.

Generally, in digital arrangements, the means which establish the relative

movement would be embodied by some form of clocking mechanism. Types of

e clocks easily adapted to a memory device according to the present invention
include n-phase clocks, timing generators, address generators, data multiplexers,

and microprocessors.

17



data stored in the nmenory device cal cul able and reproduci bl e. The benefits
of the sy¥PEMEI®R nature of the arrangement will become afRfaes06BPow . 20
The portals 3 shown.in Fig. -2 are each constructed as data replicators, '
such that, if selected, each portal perfor bot h replicating and an
out put ting fundunghy, ﬁg-sgigloﬁ‘ﬁd%mll?y [renagsteddo the Homeecuih b t'he
signal paths 4 16 = and 5 emanating fromeach portal 3. The arrows on

si gnal patSpecificallgtj tes contedliert Gia¢ commectedivin signaluéartroldines tohwespeotiye The
arrows on output signal paths 5 indicate data which is output fromthe

canhe  coRobIee P PRI, EIf GARTETRE to SOhEAN g ary o I BEAREN O 02

replicators (not shown), -which nerely, r-ep.l-i'(l:_étte;t;h.e-_- data stored in, the

device 1 I§ug.,dy selactingiamang data pertalsidin aceordancs with an gxtespallysuppliedat can
be used as portals 3 include |atches,.logic gates, regenerators and

anps i i er confrdl signal 8. Dafd triaffie bnclodesseitherithe dhput sfdata into thegstofaget he
menory devi ce. i ncl udes a nmeans which forces portals 3 and data stored in .

t he storage.unit. 1ito relative t.0 pke. Aot haf Ridieh! ¥ia iHe dOes
not mt_te?’%&%@%h@@?’a@o@%é@@ ?ﬁeﬁsf)%wgh?é%#aggs.at ilc?{l’aotrhtev\het her
the portals mve while the data remain_static (or, for that, matter, whether
both the [portals.sAssuchnthecontroller 6 establishesand regylates cappactions betweennt of

reference). The arrangenment shown in Fig. 2 is one in which the data nove
and the pqhé¢ data pordile ¥ and gignal lines 7. The signal lines 7 in Fig. 2 are indicated

by the arrows as being output lines that transport replicated data out from the |
10 unit 1. However, the sigrié.l lines 7 can also be used for inf)utting data into the

unit 1.

B.  Qperation
In operaiion, the memory device is utilized for in'putﬁng data, for storing

15 | data and for outputﬁhg data. These thfée aspectsw1ll now be described in turn.

In an input.bperation, data to be stored is presented to some portal 3 in

| the ring, e.g.'.pc.)rtzil number 1. Once the port'al'nmi_lbéxf' 1'is activated, the data

is fed into the étorage unii ;ia the portal qumber 1 preferaﬁly as a sequential -datla

»  stream. Any data prevxously existing in the ring is thereby over-written. The
ihput operation is cémple@ when all of the data desu'ed to be stored has entered_

the storage unit 1 via the portal.' Thus, for'exan'lple, if one wishes to store data

18
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CGeneral |y, iwodsgsosl arrangenents, the neans which establi shpéffsd: s%ﬁ?l ve
novenent” woul d be enbodi ed by sonme form of clocking nmechanism Types o
cl ocks easily adapted to a nenory device according to the present |nvent|on

ol ude - PhasgrabOtding 14 " HOGR"ERR! % ipeHiiiRoY 980 QichratiE o

mul ti pl exers m cr processors Fig ont rcﬁ | er
6 connected to t st or | Speci fical.ly, e.controller 6

connect ed vi SU& 33?‘@9’“@6& Gaerlb th@sd’i‘g ‘rsegﬁPé‘Et*Fv@rﬁE 19ng St q’ﬁ’é’gcﬁ'ﬁ‘?‘r the er

6 is configured to control data traffic at the portals 3, e.g.,

sel ecti ng ambegintdtg of thé ahevié dand emding duitk ¢hevdata emrrespcmdmg ko tlwphisxm 5

control signal 8. Data trafflc |ncI udes either the input of data into the

storage unit k t Gt & 1 nit
1V 3t he porTef? IFARAKa, the Bl o |er‘“§*‘est§b§?‘%ﬁ£‘sﬁ§%‘&“‘$‘g§ E"?gél“
connecti ons betme n.Lhe da porfals 3 an nal e Si | i nes
7 in Fg 2 SPecqfiiyitian g lt_= MATGE: aiht#egm, _ Heved o eFaRpLe, by
transport replicated data out fromthe 10 uni t 1. However, the S|gnal

lines 7 can aklecting nrorel than onpuportaly €3 a thet portils nombeted H andOderad i on
In operation, the menory device is utilized for inputting data, for storing

15 datap?g&ie inBH LrRikive t t tﬁtag s wll now be
described in urr%.éﬂfun an |npu333g€?r |onﬁﬁ’ge Sif e&?%i%red is presented to

sone portal 3 in

The controller 6 can, but need not, be used during the input operation.
10 If the controller 6 is used, the controller 6 selects one of the signal lines 7 and
one of the portals 3, and controls the input of data fro_m the selected line 7 to the
storage unit 1 via the selected portal 3. If the controller 6 is not used, an input
line is simply connected directly to one or more portals 3 during the input
operation.
15
Once the data is input, the ring stores it in a cyclical arrangement. A
cyclical arrangement is one in which, even th;:ugh, en route, the data may be
processed (e.g., error-corrected, error-proofed, modulated, encoded, decoded,
encrypted, decrypted, etc.), branched, diverted, or otherwise acted upon,
20 eventually, the data (or an appropriate facsimile or éorrelate thereof) and an
appropriate point (such as a portal) in the memory structure will again coincide.

Several variations are possible. For example, the point in the memory structure

19



the ring, e.g. portal nunber 1. Once the portal nunber 1 is activated, the
data is f@&’gm%sthe storage unit via the portal nunmber 1 PERUISEBIN as a
sequential data 20 stream Any data previously existing in the ring is
t hereby over-witten. The input operation is conpleted when all of the data
desired t andy betstatéoharys whilecthe dlathis keptriagmotiont Gonverselye theodatal canThus,
for exanple, if one wishes to store data 18 corresponding to a novie

title in thendRTRed Qﬁi{é i péit o1 the Mehfory Merushirg i@ hi&v%awréotr\f%ﬁ{ thet he

data is input In seria lon, starting"with the begi nning of the novie .

and ending,with,the data corresponding to the clasi credits. JJf desired,
The dat a i BBd it pommes can terBBYRE: Eiasive. o Sarie HRid Bofidh of referents,
space-division nmultiplexed manner. This can be achjeved, for exanple, by
sel ect i ng Embodintents emplgying each of the above vanatiensswillbsdessdibed am greaterat
predetermined relative tines, for exanple, sinultaneously. The controller 6

cang but "tﬂ.‘iﬂlm&rilpﬂléj%éiﬁtm the input operation. 10 I f the

controller 6 is used, t controller 6 selects one of the signal lines 7
and one of the portals 3, and controls the input- of data fromthe selected
line 7 to the storage unit 1 via the selected portal 3. If the controller 6
is not used, an input line is sinply connected directly to one or nore.
portal s 3 duri rigigt (% showsta opelical iasrangetent of storedddata’ ins whighuthe data ri ng
stores it in a cyclical arrangenment. A- '
‘moves relative to fixed portals 3. More specifically, the data circulates in a ring
structure, passing from one storage device 2 to the next, and so forth. If the
10  portals 3 are connected into the ring, as shown in Fig. 2, they pass the data from
one 'Stox_'agé device 2 'to. the next during storage but otherwise remain passive.
Alternatively, the portals 3, equally well, can be appended onto the ring, such
that, durihg stomgé, the data stream passes directly from one storage device 2
to the next without passing through the portals 3.
15
The fidelity of the stored data is maintained while the data circulates in
the ring. -As such, the data circulates in 'th’e'sa'mé order in which it was input
into the ring. Thus, if the ring has been loaded with data corresponding to a
movie tifle, the movie title data circulateé-continuduSly through the ring, head
20 ~ following tail. As viewed from a specific point on the ring (e.g., some given
| portél 3), the data repeatedly passes by in the fashion in which it was loaded.

The rate of circulation is determined by the frequency of the clock used by the

20



cyclical armag®sses is one in which, even though, en route, pégushiogissay
be processed (e.g., error-corrected, error-proofed, nodul ated, encoded,
decoded, encrypted, decrypted, etc.), branched, diverted, or otherw se

act ed upon, aﬁem%) ry devRE! 48!de¥cribdiabiiied (%e%loélp%ﬁla!sb%@ui;é??d ﬁltéxetlfér
correlate thereof)” and an appropriate point (such as a portal) 1n the

menory structure n | nci,de. Several variatio ossi hl.e. For
exampl e, thed {?l ﬂfmqrﬁu edy  fie gpsgaq_cg PWyb%acgfaﬁ?g FrVidgan o
the data is kept in rmtlon Conversely, the data can be held fixed while -

t he point i n arrengenent whereinthe relative mowverhent\bsiweelndhé stored datazandrttie tata
points can be noved, relative to sone third position of reference.

Enbodi nent s w?@y 04 : t QK& Véd ns Wi i“;‘ﬁﬁ e ﬁ',mﬂg‘fi
greater 5 et allgl nﬁxt&lfnt %agpe%f%ﬁdgg F”Sb 8°26 dcyc i{cbal
arrangenment qof stored a in which .t dat a, noves rel etoflx

ot ta'S 3. NaReTUGHL flath PPOBTEHROR dnslude, KR E8es tEghie caiglogs-
passing from one storage device 2 to the next, and so forth If the 10
portals 3 ar Moviesgdelevision progremsj myusiasamdhthenlike degpreferablyeytoped sisirige
data from one storage device 2 to the next during storage but otherw se
remain passi ltéﬁm gqual Iy well, can be appended
onto the ri né:fa sﬁ%ﬂe@ha‘t ur| n%’g&{orage ?’ée dat a stream passes directly
from one storage device 2 to the next w thout passing through the portals
3. 15 :

When it is desired to output data that is stored in the memory device,

10 first, one of the portals 3 is selected by the controller 6 as commanded by the
control signal 8. Also, one of the signal lines 7 is selected as an output line.

The output operation then preferably proceeds l?y reproducing the stored data at

the selected portal and delivering the reproduced data to the selected output line

7, so that the data may be routed to an appropriate destination. No further

15 control is needed; once the appropriate portal is selected and the output operation
commences, the stored data stream simply "flows out”, i.e., is reproduced and
delivered as it passes the selected portal. Thei:loutput rate simply matches the

* rate of circulation of the data within the ring (z___x_gguming the portals operate at real
time).—When the complete data stream has been output from beginning to end,

20 in appropriate circumstances, the controller 6 may sever the connection between
the selected portal 3 and the selected output line 7. Of course, during the

described operation, non-selected portals simply pass the data within the ring,

21



The fidelitg of the stored data is maintained while the data circulates in
the ri ngWO2¥358ch, the data circulates in the sane or dePCIUSHFP&ERY i t -was
input into the ring. Thus, if the ring has been | ocaded with data ’
corresponding to a novie t|tIe the novie title data circulates .

cont i nuousiithoub reproduting it,i om to Hmdeﬂ(storage deviideodj agydesdribed/aboveewed from
a specific point on the ring (e.g., sone given portal 3), the data

repeat edly passes by in the fashi on in which it was | oaded. The rate of
circulation is det erm ned by the frequency of the cI ock used by the 20,

nenDry.device escrib he cl.ock. can. be.used to.alter the
rate of ci rcuI Cl131p0 dgd Wﬁ@g‘ p?’ﬁ-{l fon Seletcis g?Yerﬂ'ﬁ By thee BIOMANHtArY,

provi de an arrangenent wherein the relative novenent between the stored
data and thrredtlogation ofithe steréddata streammelativettorthe ipartatsiit iFonanstance,
Applications conducive to 5 intermttent data progression i ncI ude

Vi 4eo gangspa %@Q%fy&ﬁg@ﬁdﬁme uﬁﬁ‘ﬂrﬁélevﬁt%r?iﬁfo%r%h%%fﬁ sic and

the like are pre ored using continua |nterrupte dat a

novenent. When it, i s desited, tp output data that red in the,nenory
devi o 180 outputi it Jromoie bEEinEiRE, o POt 1 Splsced) whick B, an  APRECRRAE | o1 6

as commanded by the control signal 8. Also, one .of the signal lines 7 is

sel ected distacealownstreaimef théearrent jochtiopof thei beginring of thef title/programoceeds
by reproducing the stored data.at the selected portal and delivering the

repr oduce a ¢ ) be
o0 oo o T WA SOYER! Moy i e Nl il
arrangement of the portals around the ring and the known rate of circulation of

10 the data (or comparablé parameters).

Sp_eciﬁcall'y',. given the described structure, it is possible to construct
._ apﬁropfiate _functions to ‘calculate the portal (6 be ﬁc’ces’sed-. Such functions,
| whi_ch.wo'uld bé app_ar_ent to those skilled in ti‘xe’ art, can determine the portal to
15 be accessed based, é-.g'.', on the portal that was used to load the data, the time
elapsed from loading, and the speed of propagation of the dafa; If, as deséribed
abbve and-as shown in Fig. 2, thé intervals between portals are constant, i.e.,.
: f(t) = C, the calculation is "eépééiaﬂy simple.
2 Of course, vﬁﬁtionk more "c'o_mplic'ated than the ones just desc‘ribe&,
which uuhze niore 'co_nip’lex ar_fangéihent’s ‘of portals and/or data storage, are

possible. Such functions, even though more coinplex,- nonetheless operate



15 _contW@I958250heeded; once the appropriate portal is sel BCTRS9s0sd3% he
out.put operation commences, the stored data streamsinply "flows out",
i.e., is reproduced and delivered as it passes the selected portal. The
out put rate sicoptdingréo the same primciplepfind iare cbweried byothet presenttiavention.n t he
ring (assuming the portals operate at real tine). Wen the conplete data
stream has been output from beginning to end, 20 I n appropriate

ci rcunst ances, the controller 6 nay sever the connection between the

sel ected portal 3.and .t. el ected oyt put, |i 7, O course rin e
described operati c’)ﬁ}e ?k)‘ﬂgég? %%‘F‘EH’%HF&F%“ E?‘R%I V‘%ﬁ’&‘%#@aaﬁi‘&ge&“ﬁf’m%e
ring, 21 W thout reproducing it, on to the next storage device 2, as

descri bed abdmeentiinewliéch is not charahteristipcoft outputs ef standardselgotronicedeviges he
nonentary, current |ocation of the stored data streamrelative to the

ortals 3. FQa d Nsk . o . a S oatit] e
gr telstsavi Si ogélgr'bg%lg%%an ﬁFg%&éégéggZIlggﬁgtéggf ah8RoPfitil)? As'Sithe the °

It fromits beginning,
portal is selegt ich lieg an appropriat.e distance downstream of.fthe
current |oca M%@B Fﬁés@geﬁ R&“@L& W&Qmﬁ’&)’hﬁsﬂgﬁmw‘bm
current |ocation can be cal cul ated, given the predictable arrangenent of
the portal s dnput/Qutput opergtiom performiedoby a xomputerci rdowevennunlikel @n 170

the data (or conparable paraneters). Specifically, given the described

he. portai 1 CPEERRAE Sric GaRRRBIAHC broiBECRECERS o e Sk oF e C e
skilled int ata. not jgs?%nge afa Gnit léur}&eg? ;hteallarogrfsi?n of plural data portals permits
10 overlapping output sequences not achievable by standard 1/O operations. Finally,
this feature also distinguishes the present invention over known information
distribution systems, such as local area networks (LANs, e.g., Token Ring,
Ethernet), wide area networks (WANSs), metropolitan area networks (MANs),
and cable television systems. In these systems, calculation of a portal has no
15 relationship with input/output operations. Rather, these systems require

cumbersome scheduling, addressing and routing schemes, to permit users to find

and access data in the system.

-In-a practical operation of the memory device, plural data portals would
20 normally be active in outputting data at any one time. Thus, in a typical
operation, a first data portal 3 (e.g., data portal number 6) is selected for

outputting the data at a first moment in time. The controller 6 controls the

23



15 b&%g{g}eg ed based, e.g., on the portal that was used to | oad the
data, the PPNE®EF apsed from | oading, and the speed of propRHYISR6P t he
data. If, as described above and as shown in Fig. 2, the intervals between -’
portals are constant, i.e., f(t)..,= C,. the calculgtion is especially,sinple.
20 outpurcﬁucgahats@p dag ;sanepmte%ﬂa rewediqut frorm the, StorasruBihds Viayst
descri bed, which utilize nore conplex arrangenents of portals and/or data
storage, a firsigslectedeoutpitiiite 7 utoct desired ferse end-usemdestination o fhesselected

nonet hel ess operate 22 according to the sanme principle, and are covered

by the pre i Wl eyl TN RIS AVAR § %rm&g fesi ﬁ%%,g ative
to data i s&gﬁ{lte%%?(@% &mgg]lﬁ‘r?\?@ré’l %ﬁ’\/\ﬁlog 'S ,,ﬁg@vﬁ@ gc r?éte?éé’ éﬁé )
out puts of, standard e|ectronic: devices 5. _.(e.q., prior art shift

regi st er s, ingés sgauentiak orderras a fisst datasstream.. mf%%@ﬁs IE A seeamd gndiuser port al
nunber assunmes a quality nore comonly associated with an Input/Qutput
opesat i on destihatioreteduests the same data, theeuntrolienb afgainacalduliles vetrich portal a
singl e conput.ati on provi des access to an entire stream of stored data, not

1% "oy oBld B ssieEid R b O el the ROl eIl BT 1S

operations. Finally, this feature aliso distinguishes, the present invention
over knoverqi'A'l‘IQrg'FFrﬁt‘ihGﬂ repligate Eoutes, a a8 gsecand datasstream from theor ks
(LANs, e.g.,.- Token Ring, Ethernet), w de area networks (WANs), netropolitan
area net wosecond éideted dutdl postal ¢e.g6 portall mimbers2); nwia al secohd vatputdim®,

cal culation of a portal has no
to the second end-user destination.

10
If the above-described calculation again happens to yield data portal
number 6, prefex_‘abli the calculation would provide for selecting the next
available portal, here portal mimber 1. Given the large number of portals and
short time delays b:e'tWeen"'p.orta'ls'in. an a'cfuai émﬁ_tiiiiment; the end user would
15 not. perceive the resultmg delay. For mstance, in a-working embodiment, the
time delay déﬁning intervals between'cbnsécnﬁyé portals might be chosen to be,
e.g., anywhere between 5 minutes, the best éétimate of current human patience,
and 1/30th of a second, the current refrgsh rate between telévision frames. The
intervals between portals would be detemunedpnmanly by balancing grade of

2 service with cost of tfhe. service.
Since the stored data is replicate_d at each selected portal, and the portals
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15 rel Y0853250p with input/output operations. Rather, t}esesssi®ns
reqgui re cunbersone schedul i ng, addressing and routing schenes, to permt
users to find and access data in the system In a practical operation of

the menory d@?éx%& imlepetesthy, ahef i hé 1egHirdment that outphai™Bf khe SEcoHel dxg I N

outputting data at any one tinme. Thus, in a typical operation, a first data
portal 3 (e.g., data rtal nunpber.6) .is sel ected for out t,i ng .t he data
at a first rrg‘ﬁ%*m‘al?% dEf%g “I“E*i rEBB rﬁr,si) Fpér stgeqty fias been, ﬁ%mgiéttely %fﬂ)wbt qguch
that the data is replicated and routed out fromthe storage unit 1, via a
first sel ect ethesuwprds, Itheeddta strsamsdesing eauitput mayehel-staggerethsi.enapartially The
sel ected output line 7 thus carries the data, e.g., novie title, television

program etc . IAy & | far
overfal. 1AL 4 résul€dHIRE 'g?x‘angéﬁ'l@ht éﬁﬁi’% 2 é&erﬁﬁbﬁggto{n?éﬁﬁgg copy a.

Thereafter, if a’second end-user destinalion reques

the controlleg 6 ai.n cal cul ates whi c t al oul d be sel ected for

out pusti ng ¢ Rbtie8E aF stired da Hosinitelctie He Souid b est 1 P fikferent on
replicates and routes the data as a second data streamfromthe second
sel ect ed dat useradestinatiensyat opeer if the portals weye eachactivated ode aftep anothene 7,
to the second end-user destination. 10 If the above-described cal cul ation
agai n happens to yield data portal nunber 6, preferably, the cal culation
woul d provide for selecting the next available portal, here portal nunber
1. Gven Fhe Iargﬁugﬂnber of gortg{

ermore, the sign ﬁngsng may be cbqtmlled in such a way that one
given data stream branches to multiple end users. As such, the number of
10 staggered "playbacks” of the stored title is further increased by providing
simultaneous playback to different end-user destinations of any or all of the

staggered "playbacks".

As apparent from the explanation above, since the data stored in the

15 | memory device can be output as a large number of independent output data
streams, the present invention provides an extremely powerful method of
accessing data. Further, since the data s@ms {accessed as described and

further cloned if desired) can be routed to a practically unlimited number of
customers, the present invention provides an extremely efficient method of data

20 dissemination.



short tine delays between portals in an actual enbodi ment, the end user

woul d 15 WO 953 perceive the resulting delay. For instarRE&/U§980613%0r ki ng
enbodi ment, the tinme delay defining intervals between consecutive portals
m ght be chosen to be, e.g., anywhere between 5 mnutes, the best estinate

of current hurme@. pAlternative Strutturesot h of a second, the current refresh rate
bet ween tel evision franes. The intervals between portals would be
determ ned primarily by balancing grade of 20 - : . service with cost of the

service. Since the stored data is replicated at each selected portal, and .
the portals 24

out put of the s&%%ggitagi‘gf b{le(rje en%gn%‘ﬁg?té@g{ﬁ#aﬁ%é ?’ﬂij’g%seg&q;ditﬂmam has

been conpletely output. In other words, the data streanms being output may -
be st aggerigfiormation wilhrbei cir¢ulating in aploopsand that partal ilacationsare 8ht of |
Fig. 2, even though only-one copy 5 of the title is stored in the unit

1, ghe titdiges Moeations on'theUoop? Acdording & ¥ ivedtionshoweesr, iibdbePRse at

once if the portals were each activated one after another. Furthernore, the
signal lines, 7 be controlled.in such a way .that .on i ven ,data sjiream
branches tBale gvﬁ%p?reﬁﬂ cip&,xgovq&sagcﬁgpp PPHAL JorAHon 13¢5 %c, or the; pagak, e
"playbacks" of the stored title is further increased by providing '
si mul t anedosatidrayioves and thefdata isistatiodon yehethersbothamove selativartg aothied | of
~ the staggered "playbacks". As apparent from t_he_ expl anation above, since
the data siifysel1dcatiohf. All these alternative designs perform the required functionality
~ of a memory device. |
10
As evident 'froxh-ftlié“'altérxiatsiﬁés discussed below, the manner of storing
and accessing data (preferably representing video and/or audio infbmiation)
according to the present invention is amenable to a variety of designs. Figures
3 and 4A-4D inclusive 1llustrate the moving output ports (address) design.
15 Figures 2 and SA-5D illustrate the moving data alternative. Figures 6 and 7A-

ID inclusive illustrate ihbvément of both the p_Orts and the data.

'Cl. First Alternative: Fixed Data, Moving Portals
“Fig. 3 shows an alternative where the aatg forming a title 100 is held
» ﬁx_éd in time in a data memory. As shown, the title 100 is subdivided into
numerous individual bloéks 1 to n and stored. Each block is a sequential

segment of data. Preferably, each block of data is associated with one portal
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i s mend¥9 9¥&MTe can be output as a | afye ShiFERDerABEEN JePETIsYs06mIt put
data streans, the present invention provifles arREBUAGHEIEIY p rful nmethod
of accessing data. Further, since the datas as descri bed
and further cliineBig.f3 alesishew) Baontiok devicedd2; which isussdol dejeot databloeks
nunber of custoners, the present invention provides an extrenely efficient
met hod of dat Lot | ) ' C. Alternative Structures The
desi gn of the@yné%lo‘?ayn e%é&g%@?ﬁ ed lggbve inplies that digital
information will be circulating in a loop and that portal |ocations are

fixed at 5 given locations on the |oop. According to the invention,
however, it does not natter whether the data noves and the portal |ocation
is static, or the Derihghnloatpiti sheagohttdleediveal 02<activatesahé portahEglher

both nove relative to a third chosen location). Al these alternative

desi gng per f %ﬁ%&é&?fl it idEx&dbfogEClt.i Tﬂ%'ddag% Fg\i/:vlc?ctlﬂg %Q&lsdﬁ)iis? it he/f03

evi dent from ernatives di scusse manner o oring Ay
accessing data (preferably representing videp and/or audio informnation
according to ﬁ%é’%ﬁ@iéﬁﬂ%@ﬁi’t P@H& abé)’éat Oﬁﬂ\)alt‘?e’(“yowuéelmegﬂ@%-
Figures 3 and 4A-4D inclusive illustrate the noving output ports (address)
design. 15 Whefridata dlock 2rithsSBeerDsuddessfullgtutptt; the\comgroladevicd 102 neill ve.

Figures 6 and 7A-
cause the next portal 101 in the sequence to be read. In this case, it is the portal
associated with block 2. In this manner, the control device will activate one
10 portal after another, such that the output portal being activated changes with
time. As such, the data stored in the data memory is held fixed, while the

portals used for accessing the title data move.

In more concrete terms, Figs. 4A-4D show an implementation of the fixed

15 data, moving portals alternative. Figure 4A depicts a group of "N" memories
110. Each memory has a capacity of eight cells (a cell being any arbitrary

amount of data). - The configuration of daﬁ relative to output port 1 (see

. reference number 111), shown in figure 4A, cprresponds to a reading operation

of the-data D1 held in the first cell of the first memory 1. Figure 1B shows the

20 results as the second piece of data D2 held in the second cell of memory 1 is
being read. This process continues until the data D8 in the eighth cell of

memory 1 is read, as shown in Fig. 4C. Before the next piece of data is read,

T -




7D i ncl usw@g%zé@st rate novement of . both the ports and the data. Cl. First
Al ternative’ d Data,:Mving Portals Fig. 3 shows an al PETAEPIRAINher e
the data formng atitle 100 is held 20 fixed in time in a data nenory.:
As shown, the title 100 is subdiyided, into. numerous individual blocks 1 to
n and st or ti¢ "RoiBterhin dhe p%lumeéeélfﬁ 1saq?‘°§é'§$ﬁ§r$? the pastign assegiated vigh each
bl ock of data is associated with one portal 26 = 101. Fig. 3 also shows a ~
control dethecfirst@2ll. wAdditionally thel output poetct isiatovetd|toths "hgxahematy Qg
appropriate portals 101. During an output operation, the control device 102

activates . 164.: ) <\ t tain
bl ock 1 trg@gﬁ @%&g‘}nsﬁgﬁlé' “i]?'n?igg?ﬁ?(gésf tﬁéﬂ%ﬁé@}:{s?gﬁﬁﬁ% ?%@%B%Sﬁgv# gg@
~transfers gata block 1 to an -oubput\ﬁ}li gL 104, .\Wen dat,a bl ock 1 has been -
successf ul Pgemasesssed and aupnty oOnge the ¢ las’ pigce) ofcdata ds outpute the putnusl 101
in the sequence to be read. In this case, it is the portal associated with
bl ok 2. | potthi sisnaguinrfreé lto boneset! talthe dnitial [themoty \celle lovatiohOand to
portal after another, such that the output portal being activated changes

with tinme. , t i I VAN i whi | e
the portal ‘s’%@&&@@gf&l@é?ﬁ% #ﬁ%‘i‘? m'y}gﬁﬁ%%%ﬂ%r ng’gnlil?é&%gyt erms,
Fi gs. 4A-4D show an inplementation of the fixed 15 .= data, npying
portal s al sEneture s fully ytilized; theeJastt @%p%dgtaoPN' shoyld her stesed i celtach
menory -has a capacity of eight cells (a cell being any arbitrary

number 8 of memory N. However, the "last" piece of data may be held in some

previous location in memory, for instance, cell 3 of memory N-1.
) .

Referring back to Fig. 3, the control device operates according to a
programmed sequence defining the sequence in "v'liihich' the portals 101 are
accessed. This programmed sequence can be determined by an external control
sighal 105 or can be stored internally in the control device iiself. If stored

15 intémally, the external control signﬂ 105 may still be used, e.g., for selecting

between several.diﬂ’erent stored sequence 'prog_"rams. :

' The data memory used in this alternative can be any of a number of
memG"ry"sto'rage de\?ices inclliding dynamic RAM, static RAM, aﬁd pseudo static

20 | RAM Further, there is no limit on the size of a data block.  For example, one
data bl_ock,. as shown m the figure, can rej)resént-'a complete RAM, a sector in

RAM or even just a bit. Th_'é portals 101 can be constructed from logic gates,
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anount of d3¥YQPS328A% configuration of datla’FiS YFEHAS BEENDIIt PEIUSIshs 39
ref erence nunber 111), shown in figure 4 cor REEHORER to aji readi ng
operation of the data D1 held in the first celT of the TTrst nenory 1.

Fi gure 4B shgate atrey$Oprogramniiible logiaarrays, stcorbheicentrobtevae al (P carelbe i n
the second cell of nenory 1 is being read. This process continues until the
data D8 in t i I r : sk } ol Fl ore
the next pi e?:‘gadgf qgél acz?shlrl@ggfmap %‘%‘éo#%of nterﬁgi 28 eggo sﬁn%a})e?%xg dis
then reset to.the position gssociated with the first cell. Additionally the
out put port FFSFO0FSy ARSCARNEEIS.nenory 2. This is shown in Fig. 4D.
Thi s process continues until the full data stream has been accessed and
output. Once the "last" piece of data is output, the output 5 port 1
is again free to be reset to the initial menory cell location and to

commence readi ng Eﬁmd%f Rguj np?ﬁ If the nenory
structure is full)tlﬁgt ?ﬁd}gmt e "l a?tbt&%l ceag’fﬁﬁtda ghoul d be stored
in cell nunber 8 of _penory N, Howeyer, .t '

in some previous f‘b@g?ﬁt@t‘i‘ngﬁhﬁ%@eﬂfrtn

e."last™ %,ec& sgf dgta may be held
¢ ARYSIHIOD, Kig O¥ed RIRMGMATY . 10
Referring back to Fig. 3, the control device operates according to a
programred sarangementcin which hiovinge datanisecadcessedi oy fixed portdisl Figs15A5D
accessed. This programred sequence can be determ ned by an external control

Stored 15 BRREE DRI b BUERIon of e By VS, AHRY bORsls Ermarile

d e.g., { ti . . .
used. €9 F?grurge A shows the configuration of title data 115 relative to output port 1 (see

10 reference numeral 116) when the data D1 held in the first cell of the first
memory 1 is being output.. After the first piece of data D1 is read, the data D1-
DN is transferred, as shown in figure 5B, such that the nexf piece of data D2
can be read. Figure 5C shows the data position once eight read operations have
occurred. Figure 5D shows the relative position of the data to the output port

13 1 while DN, the final piece of data in the data stream, is being read.

C3. Third Alternative: Moving Data, Moving Portals
Fig. 6 shows an alternative where the data forming titles 120 and 130 are
moving in time in respective data memories. The title 120, subdivided into
20 blocks 1 to n, moves in time much in the same manner as described with respect
to Fig. 2. In other words, the data blocks move from one storage sub-unit to the

next. The title 130, also subdivided into blocks 1 to n, moves in time within

29 . T
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bet ween several- di fferent stored sequence prograns. The data menory used in
this alteVRPIScan be any of a nunmber of menory storage REVVISHSINAC| udi ng
dynamic RAM static RAM and pseudo static 20 RAM Further, there is -
no limt on the size of a data bl ock.. For exanple, one data bl ock, as shown
in the fidndividealrstorage subranits. cWiebl an arrapggmentsweuldrexist, fonexampleeif | ust a
bit. The portals 101 can be constructed fromlogic gates, 28 gate
arrays, preagha e shb@inft Weré)constubtedToE « eotirqulatingy ishift 1Rgister) & rmade

froma nunber of devices including |ogic gates, gate arrays,

ovi ng. Datdescrbed S BRI 18, The semapacme af KL 61 QhOTh BMNGR,  on

Fig. 2 showed one nenory arrangenent in which noving data is accessed by
fixed portportal 121qr 13 rassocisted with eaeh black of datg stosediimthegaspsctivadatrvi ng

. data, fixed portals alternative. Figure 5A shows the configuration of title
datg 115 rigbfiorieg. t 0 output port 1 (see 100 - reference nuneral 116) when
the data D1 held in the first cell of the first menmory 1 is being output.
After the first piece of data D1 is read, the data D1 - DN are transferred,
as shown in figure 5B, such that the next piece of data D2 can be read.
Figure 5C shows the data position once_eight.read _otgerat i ons have occurred.
Fi gure 5D showsDutiogran xoutpet pperationnofithe Hitle) 429, : et eentrolt devicpold2 1 i s
while DN, the final piece of -data in the data stream is being read. -
' activates the portal 121 associated with data block 1 of that title. The data in
block 1 travels via signal line 123 to the control device 122, which transfers data
10 block 1 to an output line 124. When the data block 1 has been completely
output, the control device 122 will cause the next portal 121 in the programmed
output 'seqtiénce to be read. In this manner, the conrol device will activate one
“portal after another, such that the output portal being activated changes with
time. Since the data blocks forming title 120 are also moving, the location of

1 the data blocks also changes with time.

In r'no.re' concrete terms, Figs. 7A?7D show one possible impl'enlentatién
of the m'm.ring_: .data, moving portals alternative. Here, output po& 1 (see
reference numeral 141) is always associated \Q_iih‘ memory 1. Figure 7A shows

2 ﬁe conﬁgufaﬁon of title data 140 relative to output port 1 when the dh’?a D1 held
in the first cell of the first memory 1 is Beitig dutput. After the first piece of

data D1 is read, the data D1, D9, D17...DN are transferred as shown in Figure

30



C3. Third AWepHHasI¥e: Mving Data, Myving Portals Fig. 6 shower/esvswosiss
al ternative where the data fornming titles 120 and 130 are noving in time in
respective data nenories. The title 120, subdivided into 20 bl ocks 1

to n, noves i7B.t The "Pefdied NstfSvabie thebnse merfiofesdll btk wirkd MaaesCt, o0
Fig. 2. In other words, the data bl ocks nove fromone storage sub-unit to

the next. Th j t o] LVi Lok Oqhl S st N V, I time
Wi t hin [ ngic% éi&% Jbi&é? %% s?gg% :@e @g{a@% té‘lr%’ g?r agé‘g&r@ﬂt a&oulegégx?]esafi,
for ‘'exanple, if each storage sub-unit were constructed of a recirculating
shift regi st Operaionge sorrespandingntor BB, haverpgeurredl, and her dpejotasht hast
Fig. 6 is showmn with one portal 121 or 131 associated with each bl ock of

data stored infovedecompledy iupethéaéclumn of cellsedPmeffory LI IFigup7DUsHOWs the
operation of the title 120, "the control device 122 activates the portal 121

associated wyth. data. bl pck 1 _of.that ti T aty@g_Jn ack. «avels via
Si gnals l'ine fgg‘ch’d&}% ﬁ’(?n?%ls“aé?ﬂ%@g{ f%?e oB\#lagﬂgt réﬁtgf’ etBé %éf'ée}loﬁ reset
block 1 to an output line 124. Wien the data block 1 has been conpletely
out put, the tothe bottersvofcthe rotumniaf dasacells nf memerypbr tAlso,1by this time, the
programmed out put sequence to be read. In this manner, the control device

will activat afiriifig Sle 0N bR Wmpta) shifld &Vt 1Y oM imerya! Thed,No

activated changes wt '

time. Since the data bloeks forming title 120 are
al so noving, .the loecation of, 15... _the daja hl.gcks al so changes . wth tine.
ot e concPede et foRngy BBl in meiory on s SHAEK Ind RempRidnand thi data
formerly held in memory 1 is shifted into memory N. The "pointer" now begins
10 reading up the column of memory 1 once again, but now reads the next set of

data D9-D16. This process continues until the data D1 finally returns to

memory 1.

Returning to Fig. 6, an output operation g_;_f title 130 proceeds as described
15 with respect to Figs. 4A-4D. However, here, data blocks 1 to n are moved
internaily within individual storage sub-units. Thus, according to one concrete
example (not illustrated), data stack D1-D8 ci-rculates within memory 1, data

stack D9-D16 circulates within memory 2, and so forth.
20 The data memory in this third alternative can be constructed, e.g., of
circulating shift registers, charge coupled devices, or RAM controlled by data

sequencers and the like. The control device can be implemented through

31



of the moying data, noving portals alternative. Here, output. port 1 (see
ref er ence™ 23 141) is always associated with nenory 1. PET/HSIH61 shows
20 the configuration of title data 140 relative to output port 1 when
the data D1 held in the first cell of the first nmenory 1 is being output.
Aft er the miqreprasessors,odata sequanrerss lpgicdgateshgate@mmrays, €9, D17...DN are
transferred as shown in Figure 30 ~ 7B. The "pointer" |Is noved to the next
menory cell in the sane nenory 1, to read data block D2. Figure 7C shows
the data position after eight read operations, corresponding to D1-D8, have
occurred, @nd tie~RAUNESny Yo P : k Ml colum of cells -of
menory 1. 1gurmﬁwP@W9?@ﬁ¢ﬁW‘ﬁ§enext subsequent read
operation. Here, the "pointer"” is reset to the bottomof the colum of data
cells of nenmory 1. Also, by this time, the data forming title 120 has been
conpl etely shifted over by one nenmory. Thus, e.g., the data formerly held
in gemory 2 is gdidvidéht! frofh TRéGiiplémemationd iskiissed deltiw) thé Haddwirdenory
1 is shifted into nenory N. The "pointer"” now.begins 10 readi ng up the

i & pr oc PSR SRdorfdF shtfhe pad Hoed e B RcolfinlEl R GPreenmai s O
Returning to Fig. 6, an output operation of title_.130 proceeds as described

15 wi t¢anr be whosen fram g variety) Df exastingetechnelogiesd atCurpently,sthe mosh are

noved internally w thin individual __st or age _su_b-fu':ni ts. Thus, according to -
one concr §r@ferable memory device hardware options-are various-types of semiconductor

'memory.. 'Advances in technology will Sui'ely' expand the list of available

0 options.
'A.  First Embodiment: Shift Registers

The preferred mﬁnnér of eﬁibodying a memory device using shift registeré

1s ~ isshown m Fig.:_SA'.I Flg 8A shows 'i lohg series of clocked shift registers 151
connecteci .to form a ring 150. ‘The ring 150 i;"dﬁﬁstructéd such that an entire

title is- capable of being stored on the ring. ‘Typically, to store a two-hour

movie, using MPEG?2 as a data éompfession’ niéthod’,"the ting should be able to

storé approximately 180Gbits. The ring 150 is clocked by a clock source 152

»  which governs the rate of circulatioﬂ"bf the data around the ring. The ring 150
is preferably clocked at such a rate to deliver @i.e., output) the title at a rate

required by the receiver.
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exanpl e (notWPI9sEZWFat ed), data stack DI1-D8 circul ates w thi nPOEUSYSP6ize
dat.a stack D9-D16 circulates within nenmory 2, and so forth. 20

The data nmenory in this third alternative can be constructed, e.g., of
circulating shift Ifahe &lwlsréiéheqm&&wﬁoeﬁe@mnabbywne%ﬁmgismﬂ Ingghyby
data sequencers and the |like. The control device can be inplenented through

31 M Cr OprRsRe&SQn: |
SPECI FI C EMB AR et AR B o0t the il Toquiie RId. VB iitfates

i npl ement ati ons di s¢ sse beI ow, the r.dwar e desj n options for storing
and accessi n@®™éR smbodimens lﬁr"@ﬂéhntwf’rﬁ?éhu JngsATefonsiRaeted, £adm a
vari-ety of existing technol ogies. Currently, the nost preferable nenory

devi ce har dvvwbmprmng)lﬁodd‘ed shift iregistery 164 cnneereddanaiesor Fige '8C yllus‘tfh\tedﬁces
in technology will surely expand the |ist of avail abI e 10 options.

ﬁe:nsﬁ ysE(r:ITJIe)\C/)ldl:e u3| ng h&ér?Rﬁ%ﬁEﬁrsﬁlﬂ-t}@nge% ‘iSﬁeﬂ-ﬁ WI "’ n@&”@p\%&:ﬂ%w

shows a | ong ser s o] ocked shift registers 15 connected to forma ring
150. The rin {%ﬂsmeuapsd@uc Therrate seq isedeterminedslaggglythye ther

bei ng stored on the r|ng Typically, to store a two-hour novie, using MPER

as a data conpqusem: 1ﬂméd bymerseﬂgcswldehe able to store
apprOX|nater 18OGb|ts he ring 150 is clocked by a clock source 152

The data forming the title passes through the shift registers 151 serially
10 as a sequential bit stream. The data is passed from one register 151 to the next

in a manner explained in greater detail below.

The access to the title stored in the ring 150 is obtained via the data ports

153. An example of a port 153, coupled between two registers 151, is shown

15 in Fig. 8D. As illustrated there, the ports 153 are preferably composed of logic
circuitry 160-162. In addition to an input connected to the register 151
preceding it, each- port 153 has an input for feceiving a bit stream input 154.

Data for a new title is inserted into the ring 150 via inputs 154. In addition to

an output connected to the following regist_er 151, each port 153 also has an

20 output 155 for copying the bit stream circulating in the ring 150. The number
(spacing) of ports 153 included in the ring 150 is based on an efficiency

determination, balancing overall cost against access time. The spacing of the
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20 -whi ch governs the rgFe=sF—cFearatron pf the data around the ring.
The ring WOPS33508; ef er abl y. d| SUIGSHEET SABBEEN Bt e to del i VRET/US9SM61390Ut put )
the title at a rate required| by t REPLAEEPver, B2 If the clock rate :
requi red cannot _be attai ned Oy, one shift register, many registers in

paral | el QortsHbt54 defines, theptimenintervalshatweer permissitie glai/aemelss,umd thuss one
possi bl e such enbodi ment in which two parallel rings are constructed, each
- conpri si ngletérasies] Shi part] afieswaitingl time obstwdend ai BubSritR?- réquest &nd
illustrates 5 ~an enbodi ment in which shift registers 151 are .
i nterconnect®es. in sexi.es.and in paral |.el 4. form: 150.,. The, rate
required ﬁi‘i‘i‘g%?'m iég‘el 'éﬁ%gﬁ 9‘%’5%?%& jé‘%flﬁgl" AITen rémr‘ééggg}f}‘% "P?]gg rvice
provider. The . data forming the title passes through the shift registers 151
serial | y tome is impercgptib bumangi t stream The data is passed from one
register 151 to the next in a manner explained in greater detail below The
accgss to the title stored in the ring 150 is obtained via the data ports
153. An exanple of a port 153, coupled between two registers 151, is shown
15 in Fi g.,8D, 4|l ustaat edet her e.e tha porg . are. preferably
conposed of Iog"ple Eﬁ“ﬁ@ﬂﬁ"?‘?@‘ ofégglgg’ %ﬁ%ﬁ%@%’ ?‘gs iﬁ%rﬁﬁﬁf&b@{r?&?red to
the register 151 preceding it, each port 153 has. an input for receiving a
bit st rearmorrgstionliietween tragisters.a Agwshownl ia Fig.i §Acregenerators 156G canrbg 150
via inputs 154. In addition to an output connected to the follow ng

regi ster JnpdertekPperiodically ibti¥ fifig 150 siich that the data stream stored in the ring

-

is regenerated as it 'pasSes through thé"fegenerafor.' Fig. 8E shows in greater
o detail :al.l embodiment in which the regenerator 156 is formed as a data checker
156’ inserted between the régisters’ 151. 'Eaéh;"data,' checker 156’ preferably
contains logic circuitry 163-165 as well as a decoder 166 and an encoder 167.
| These are preferably a Reed-Solomon decoder and a Reed—Soiomon encoder,
respectively; The decoder 166 receives the data stream at an input, outputs any

s errors detected Qii an oﬁti)ut 1, and outputs the decoded data to the logic -
circuitry 163-165. ' The output 168 leads 'to.: oPerationzil surveillance units.
Similarly,the data stream is input into the encoder 1167 and is output as an
encoded data stream to the next following shift ré_éiste’r 151. Regeneratioﬁ

occurs as the bit stream passes through the _Re'e;d-Solbirion decoders/encoders.

20 Thus, errors can be corrected and/or brought to the attention of surveillance
equipment.
—_—
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20 out MO 9IBBO0Sor copying the bit streamcircul ating i n pbrRUsISE13H50.
The .nunber (spacing) of ports 153 included in the ring 150 is based on an
efficiency determ nation, bal ancing overall cost against access tinme. The
spaci ng of the 33 In addition td5&Fdefdomestiohe stored data exanabe protessed in other
perm ssi bl e data access, and thus determnes, in part, the waiting tine

bet ween a su ' B0 ifibd iARRe art! f et ﬁ“mq a ' I n
sufficientl y%&@%ﬁ%ﬂremﬁﬁgﬁﬂﬁiﬁg a§ t rreartl’ sTl}‘trir%ef;dgeép.tl g’ g@ﬁ%&@i 5
The enbodi nent of, Fig. 8D, described ve, h no ovision for error,
correction b&%@dﬁ’—fpg@nsnm& %ﬂ@%&ﬂ%ﬁﬁn deg fo &@JEAFEFWBF 40 £HRUTENS phe
i nserted periodically in the ring 150 such that the data streamstored in
the ring is rreljsbilityptand tasfacilitates aecess o dtghDataewoualik ber ertoryptetli ©. pféiveahons
in greater detail 10 an enbodi ment in which the regenerator 156 is
formed, as a Fﬁﬂﬁ“ '~ 4 en the registers 151. Each data
checkesr 156' qgéag eragpycg%%&gi%@ﬁ%%lsgﬂ?g%ﬁitry 163-165 as well as a
decoder 166 and an encoder 167. These are preferably a Reed-Sol onon decoder
and a Reed- Sol onon encoder, respectively. The decoder 166 receives the data
stream at an input, outputs any errors detected 15 via an output 1,
and outputs the ddaties, dats niay bbecdmpressed.r Rarticulaily3wiib respeet co!tvilddo 168

| eads to operational surveillance units. Simlarly, the data streamis

NPt T nt 0"t eRARRT 1 FeifliveS ! ihlertSof VideB Rl HoRsSTdr°aBhitRaht®

next

reduction in required data storage capacity by use of compression schemes.
10 Such schemes include MPEG, fractal and variable data rate coding. MPEG,
curreﬁtly the most common scheme used in the telecommunications industry,
uses a discrete cosine transform and is a lossy coxﬁpression scheme. MPEG
provides a compression ratio of approximately 38:1. Fractal compression
techniques, which have only recently become viable, typically provide
15 compression ratios of approximately 1500:1. References describing image
compression techniques include W.B Pennebaker et al., JPEG (Reinhold, New
York, NY, 1993); M.F. Barnsley et al., Eractal Image Compression (A.K.
Peters, Wellesley, MA 1993); Chiang et al. "Hierarchical Coding of Digital

Television",

agazine, Vol 32, No. 5 (May 1994), pp.
20 38-45; Pancha et al. "MPEG Coding for Variable Bit Rate Video Transmission”,
IEEE Communications Magazine, Vol. 32, No. 5 (May 1994), pp. 54-66.
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followi ng_shift register 151. Regeneration occurs as the bit stream passes
t hr ough t B W50l onon decoder s/ encoders. Thus, errors cBRTMSI%SII%Ct ed
20 and/ or brought to the attention of surveillance equi pnent. In
addition to error correction, stored data can be processed in other useful
ways known to tHbeeteshniques of engediag: . engmypting Ande datd| OMPRESHOR ajushe
encoded or encrypted. Data would be encoded to provide nmeans to ensure its-
reliabilityes2pibed Cahdtsd hdvaritgpedushsincbeporatedinta theotethdds hstoringeadatd o
prevent 5 unaut hori zed access to and use of the data. Further, data

may be conpressed.. Particularly resRect :4 o Video J LOgLLOR,  t.he
repetiti vgg %golﬁtﬁ’ﬁtp’éﬁse& G&H{ﬁ&%ﬁal ?B’SIET 6#/\/@'? Sg&sf‘%%‘fi‘%# r?%d%t I on
in required data storage:.capacity_ by use: of. conpression_ schenmes. 10 )
Such schenercaded) utj@awammorca@ﬁ%neMd aceesseth aad gmoee reliablyostoreg. NBEG
‘currently the nbost common schene used in the tel ecomunications industry,

uses a di sencrypting the'datal ons ‘providesddded eedmymgﬁmsvnmhoﬂzat heess td/PEG

provides a conpression ratio of approximately 38:1. Fractal conpression

t echni ques i.ch ve onl en C | 3 . L ypi Y RLE 15
conpr essi thé\sﬁo%pgqe 5%#@@1 eﬁ%o&gﬁ %éﬁﬁllreg‘%gésp@@éﬂ B&H Thnage
conpressi on techni ques. i ncl ude ‘W B .Pennebaker et al., JPEG (Reinhold, New
York, Ny, s®dagsinardware eests;since the storggerings cmfh_géowmteégf far fewex -
Peters, Wellesley, MA 1993); Chiang et al. "Hierarchical Coding of Digital
Tel evi si oncompbfgntsoMuNi cat | ons Magazine, Vol 32, No. 5 (May 1994), pp.

0 As such, éach nng 1s structured to allow ﬂhta tbbe placed into the ring
and cépied from the riﬁg. 'Fu_rthet,' each ring is it"i:legto detect and repair errors
 automatically. If excessive errors arise, this 'f.aét is signalled to the surveillance
equipment, such thaf .thé"x_'iri:g can ﬁe taken temporarily out of service and

repaired.

15

The details of cdns’truct'iojl; of | the cn'cmtry of the ring.' 150 are not
 particularly impdfiant 1n the presernit 'invénﬁoﬁ. The shift registers 151 can be
'co-nstructed .simply of standard logic circuits. The logic family for consideration
: éf shift registers include; Emitter Coupled Loglc (ECL), Transistor Transistor:
» | Logic (TTL), and Metal Oxide Semiconductor (MOS). The logic family and the

approximate metribry size of the,shift. register are shown in the table below.
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20 38- MO 3eha et al. "MPEG Coding for Variable Bit Raperisskasise
Transm ssion", | EEE Communi cati ons Magazine, Vol. 32, No. 5 (May 1994), pp.
54-66. 35 The techni ques of encoding, encrypting and data conpression
just described can be @ﬁi&l}twemﬂdm DMiém Sizeso t he net hods of
storing data described in the present ap%ri catibﬁ. Thus, if the data stored
in the ring is encoded, it can be nore efficiently accessed and nore
reliably stored. By 5 encrypting the data, one provides added security
agai nst unaut hori zed access_to, and use of the _stored data. Finally, data
conpressi on provi des si gni f Legi¢tFamilyngSizImBiwar e costs, since the
stor-age rings can be constructed of far fewer conponents. 10 As
such, each ring is structured E@Ial | ow dat a51® be placed into the ring and
copied fromthe ring. Further, each ring is able to detect and repair
errors_automatically. If excesgiye errors f hge, this fact is signalled to
the sutveillance equi pnent, su hat the ’i% can be taken tenporarily out
of service and repaired. 15 The details of construction of the circuitry of
the ring 150 are not particul aM@Si mport b®d8i3& he present invention. The
shift registers 151 can be constructed sinply of standard logic circuits.
The logic famly for consideration of shift registers includes Emtter

Coupl ed Logic (ECL), Transistor Transistor

A memory device according to the first preferred embodiment may be
implemented through the utilization of off-the-shelf shift registers. For the
10 purpose of storing and accessing movies and the like, the MOS-type shift register

is preferred, due to its larger memory size.

The above embodiment is an example of a memory device in which the
data portals are fixed and the stored data stream is moved through the shift

15 registers 151 and through the data portals 153.

~A-further, preferred alternative for embodying the memory device is to
20 employ CCDs 171 (Charge-Coupled Devices) as the registers 151, as shown in
Fig. 9, to form a ring memory device 170. If the ring 170 is constructed using

CCDs 171, then each CCD 171 must be pumped by a clock source 172.
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20 LQEH L), and Metal Oxide Sem conductor (MOXS). The logic famly
and the ag‘giroﬁgn%te menory size of the shift register are §ﬁ§%§9§?f1?%e,
tabl e bel ow. 36 Shift Register Technol ogy Menory Sizes Logic Famly Size.
InBits E 2 - . T 1, 024
Vs Fprier, some oRl o tpasacresine queas 1 76 st b oqupled bepusen, sach
enbodi ment may be inplenented through the utili zatign of .off-the-shelf
shift regi §@Ps171roPossibilitips for the regensrating meaps 446 anclude degisi gatesisi es
and the like, the MOS-type shift register is preferred, due to its larger .
Menory si Z@bovéleTHE dndividiad COPStsimply furctivibae registersTiiiiy enebodiment) whi ch
the data portals are fixed and the stored data streamis noved through the

Embodi mont AP REGhSRPR OAICe K0 Kkalt RurktBofs BRRIRAT I S itk mepiifo

enbodying the nmenpry device js to 20 . enploy CCDs 171 (Charge- Coupl ed
" Deviktes) aédevice LﬁQgﬁmbgdmih referenceie Fig.8.9. "9, to forma ring nenory
device 170. If the ring 170 is constructed using CCDs 171, then each CCD
171 must be punped by a clock source 172. 37

A further implementation of a ring memory device, using de_léy lines 181

0 as the storage devices, is shown in Fig. 10. : Access gates 182 conne& the
individual delay lines 181 together. Preferably, the access gates 182 provide_

data ingress lines 183, data egress lines 184 and accéss control lines 185. The

.delay lines _181 themselves are 'pre'férably provided with egress ports 186 in
addition to those provided at the access gates. In-operation, signals &ansnﬁ&ed

15 over the access control lines 185 activate the ingress lines 183 or thé egre_Ss lines
184, thereby allowing data to be input to or output from the ring rﬁemory device

180, respectively. If it is desired to output the title via one or more of the
additional egress ports 186, appropriate gateé at ends of the egress ports 186 are
controlléd accordingly. Otherwise, 6peration i§ analogous to that described with

P respect to Fig. 8.

38



Furt her, som¥Q ¥Y32505

as above. Th
enbodi nent ,

the ring menory device 150 described with reference to Fig. 8. C

Enbodi ment :
usi ng del ay
Access gates
Preferably,
egress |ines

e individual CCDs S|nply functlon as regl sters in this
and tH®. ri rifoyre g &g

Del ay Lines A further inplenentation of a rlng nmenory devi ce,

lines 181 10 as the storage devices, is shown in Fig. 10.

182 connect t he indivjdual, delay ||nes 181 t oget.her .
the addi8silghows yetanatherambodiment of thednvention, whigh utilizesone

184 and access control lines 185. The delay lines 181

themsel ves argr moeé eamivny actessi miethorles (RAVD 0 storet the ldiia icorredpondiag tba

t hose provid
over the acc
egress | ines

ring menory device 180, respectlvely is desired t

ed at the access gates. In operation, S|gnals transmtted 15

%fﬂ}he% W g’é“a%e?“%%?ldﬁg to or utrﬂ]t ??‘8?%

via one or mide a9d & readiwnite hGﬂMgrB%RAMt@ 1@@“&%?‘8&?? ata seauegcer

ends of the
operation is

10

15

egress ports 186 are controlled accordingly. O herw se,

19adw tieiond haid ahd desontidiiévidet 19220n the othtez haedt  Inooperatios.
the data sequencer 191 cycles through the address lines A, - Ay in accordance
with a clock signal input to the data sequencer 191. At the same time, the
control device 192 activates the RAM 190 by triggering the line R/W and the
data line D,. As a result, the data corresponding to the title stored in the RAM
190 is output in sequential order on the Data Out line. Various alternatives for
designing an embodiment utilizing RAM have been described with reference to
Figs. 3-7D, which need not be repeated here.

There are various types of RAM currently on the market which could be

used to implement a memory structure as just described. These include Static

- Random Access Memory (SRAM), Dynamic Random Access Memory (DRAM),

and Pseudo Static Random Access Memory (PSRAM). Digital information
siored in SRAM is held in "static" locations. Several transistors are required to
form a memory cell that represents a binary digit. In order to store 1 million

bits of data, a device would need several million transistors. This packing

39

regenerating neans 176 must be coupled lpetivesssosash
CCD 171. Possibilities for the regenerating neans 176 include | ogic gates,

jgsons simlarly to
Third

ut the t|tIe
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D. Fourt h Enbodi nent: Random Access Menories Fig. 1 1 shows yet another
embodi nenVO3F33M2 i nvention, which utilizes one or nore r RERVIISE6138s
menories (RAM to store the data corresponding to a 5 title. As shown, -
a RAM 190 has a series of address |lines [err], a data |ine Do, and a _
read/ wri t edensity iR/aghievableRadayooWith respaelctecPRAM: technglogyg b sremanyr on
the one hand and a control device 192 on the other hand. In operation, the

data sequegdptit} Of DRAM devideaUis driatatidally isehi dver thelyehrs. nIndac] dence

with a clock signal input to the data sequencer 191. At the sane tine, .the.
10 control device 192 activ ting . the ine W
and t he. doiaarR Sapasiny s @blihecCh fevel el eRyRcddd OF dior onidd T, ¥,
stored in the RAM 190 is output in sequential order . on the Data Qut line. ~
Vari ous al aesording\tosthe presant iinventipnaean: he aghinved readily.zusing pifthesshelbeen
described with reference to Figs. 3-7D, which need not be repeated here.

Thege are yghpensnts.y PPRAMsRASuity periodic @efresle ofbthieetatahi C'me:gselribdi@ used

to inplement a menory structure as just described. These include Static

Random Access or.y RAM . Dvnami ¢ Rand SS, MY ( and
Pseudo St aﬁ%&‘sﬁgd > 584@%‘9@%?9"(%5 'r'? ﬁsgfet aﬁ\ww 18
stored in SRAMis held in "static" | ocations. Several transjstors are
requi red twidely msednimdhy computendndusiry doday,s the isostais reélagively llewoinier to
store 1 mllion bits of data, a device would need several mllion

transi st or somparisonPRCéthedtetinologies. The class of PSRAM memory is a relatively

new technology. PSRAM 'téchn_olbgy represents a combination of the benefits
o  of SRAM and DRAM technology. PSRAM devices have the memory capacity
of DRAM devices, yét have an initernal refresh capability, making them easy to
use. Advances in technology will surely provide additional memory options

suited to the present invention.
s E. i mbodiment: e i nfinin ve
-Fig. 12 shows an embodiment of the invention which is constructed
. without the use of individual storage devices. Instead, the memory storage
device utilizes a memory storage medium 200 capable of confining cyclically
20 propagating data. |

More speciﬁcaﬂy, the data répi'éSénting one or more titles, or a portion
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density is WRP9¥I2MWIe today. Wth respect to DRAM t echnol ogy, PeiresssReTsoy
capacity of DRAM devi ces has dramatically risen over the years. In fact,
the menory capacity has attained a | evel such that construction of a nmenory
devi ce accor dhengof,ds teinebqadied imthei formardfi apropagating save s where thedvave definesg
of f-the-shelf 5 conponents. DRAMs require periodic refresh of the

data. The pekd 9gksm! i the RiRbodithdift ShEWHE theftofageRESRM ORI & ri
DRAM t echnol ogygiﬁls vvi(gfeqaséuseg‘i n t?u(g comput er i ndust ré/‘e todlgy, t he C(l)ls"?Si s
relatively low.ip co ison to other techn i es. The class of.PSRAM
rerory s a SUPERIGCRR e R ArALE gy a CBSIAV R PHAMEBLYE WATE £aBn T hEory,
conbi nation of the benefits 10 of SRAM and DRAM t echnol ogy. PSRAM
devi ces have behehasendrgmcama knownowaiRplierlemienen, eyg; sband, elecirotmagnmetic
refresh capability, making themeasy to use. Advances in technology wll

sur el yg provi ' ?ﬂﬂ% foRave u%g' h r ' I Qn.

15 ? q%@qulé% t %ggfli)%%t: St gr%gge di‘?Jm ’%#’nﬁﬁggW%s @l g&nlz
shows an enbodi nrent of the invenfio \M%ch is cponstructed g/ith%gte t he use
of i ndivi duaUSTYVEYSS ALK CHPRIOY stgéd, PHe, r B eliele tutSIPEe o5

a nenory storage nedi um 200 capabl e of confining cyclically 20
propagat i ng dafosmationcontenti fFurthéry such evales 2 whenrteappedi inga cavityyr hawer the
titles, or a portion 40 o .
property that they will sustain forward motion. These properties of waves can
 thus be used to provide data memory for the present invention.
10
As shown in the figure, a wave 201 representing data is trapped in a ring
cavity 202. The speed of propagation is _predefermined by the inherent
characteristics of the wave and the medium chosen. The type of storage medium
chosen is preferably one which minimizes propagation losses. Alternatively, or
15 in addition, the storage medium may be provided with repeaters or other
amplifying means (not shown) which compensate for any propagation losses.
The list of currently available media for providing such a ring cavity 202 include

electrical cable, coaxial cable, reverberation lines, delay lines, fiber-optical cable

and microwave cavities.

The ring cavity 202 is associated with a plurality of data portals 203

systematically arranged around the periphery of the ring 200. As discussed in
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thereof, is enbodied in the formof a propagating wave, where the wave
defines tWOBEPWAM of data. In the enbodi ment shown, the sPEFHESN06E% um
fornms a ring structure, and the wave travels in a circle. The propagating
wave can, in theqri\l/, be chosen, from any k;nqmm--\mave henpnenon, e.g.,.sound,
el ect r omnghetdescrption of the, principle ofithe) inveghon, Mecsysimatic argngemedt obves,
but, preferably light or mcrowaves are enployed. As known, such waves can
be used to%@ws 908k Wneedefiredcwy hidularrarithinestic. s This embodiment dtustratggped i n
a cavity, have the property that they will sustain forward notion. These

propertie f =yav S: e USeth tio. Drayi de  data; gﬁém t reseni
i nventi on.sha%oﬁﬁg %mwgﬁ% £ ;u?’gl,s get%e\g/é %fgf;ﬁé'b%ree entl n%é}é%t%ﬁf‘g
trapped in a ring cavity 202; The speed of propagation is predeternm ned by
the i nher (althengh,aa: egmmnereial emhadimeat, avoul gmrﬂlmicemws T BTSAICE ype of
storage nedi um chosen is preferably one which mninzes propagation | osses.
Al ternati vidriberoof portals). | Individual portalshears berconfigaretl sitheraforbinpatting ded

Wi th repeaters-or other anplifying neans (not shown) which conpensate for

any propa Lon..| The. 1} Irrentsl v gyal i vi di ng
such a ri g‘g’f‘%’agh y ngnc?addéﬁeapg{c't fllﬁcgﬁegg%ﬂ @&c‘igg‘% gpgggg?e{hﬁice%f’
reverberation lines, delay |ines, fiber-opt ipga_l Cl | e and m crowave
cavities. storapsemedivmcpostaly cagobe sonsfrusted, thers, pegengrators, dreaght a
portals 203 systematically arranged around the periphery of the ring 200.

As di scussgfittefls,*thicrowave cavity taps, and coaxial cabletaps. |

10 . In operation, a cont_roller (not shown) is used to select one or more of the
| portals 203. When selé‘ctéd for data output, a glvenportal 203 passes the data
| circulating in -th_é' storzigé medihfn, in the sequence and at the rate the data

appears at the portal. The data output travels along an appropriate exit signal
line 204, to be prodes;vzed and routed to its evenitual desﬁnaﬁon. If the portals are
15 constructed from one of the options listed above, their output is a copy of the
 data circulatitig, so that the data wave _rémaihs cxrculatmg in the ring' cavity after
output. When data output at a selected portal is complete, the controller may,
in appropriate instancés; close the portal, so that o further data exits therefrom.

» " F.  Sixth Embodiment: Storage Device Coupled to Qutput Controller
Fig. 13 shows a memory device with further details regarding portal
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the descri ptW8@58¥0%he principle of the invention, the systenBCTAs95/06139
arr.angenment of portals 203 is one defined by nodular arithmetic. The

enbodi ment illustrated has five data portals, with intervals between
consecutive selectios. bdhisy embodiméat ihaggin an camplecofia meomyndericowdiod
generally contain a far greatér 5 nunber of portals). Individual

portals can i i r ted BE i H%Pga . twitht4 mﬁ' or
both. In pra t?@g,ea&’ggéﬁ lﬁgﬂggoorfff?’%eed g‘ﬂ%(ﬁs%:?ao ,s%%lr ggg afr%i\gdl umai g%t a gﬂ can
be constructed of .anplifiers, regeneratqQrs, beamsplifters, nicro

cavity taps, ogrﬁﬁ"%’&%ﬁi moving, data; gixeam  gData can be ;LB?F‘LH@Pa‘?‘F ,Vl%F\A@Eg or
controller (not shown) is used to select one or nore of the portals 203.

When sel ect edopied ainj as required. Theipresenpdiscabsién willdfoses onhldataletitput. The
circulating in the storage nedium in the sequence and at the rate the data

tt I ' j t
T onal” 1 ne. S0yl pBfsals U130 BnPLoftctid QLRI A FRR R Bl TOLT |
th t al ) tructed f fy L, ti |.j St b ,
nei 1 out put S Belaggesoriaied: i one, RSt g 14tp this kel 40ay d be

remains circulating in the ring cavity after output. Wen data output at a

sel ect ed por taehtrolercditprsvidestthe seleotion ahd switshing operahility réquired tossutpstes,
F

close the portal, so that no further data exits therefrom 20

T, P B R s 10 1

10 More specifically, logic circuitry, including AND gates 321-328 and OR
gates 331-332, connects the controller inputs 311-314 to the controller output
points 351-352. Each AND gate 321-328 has a ﬁr;v.t input originating at the
input 311-314 and a second input constituting a selection line from one of a
group of selectors 341-348. Further, each AND gate 321-328 has one output

15 | line that forms an input i_nto one of the OR gates 331-332. As shown, each OR
gate 331-332 receives inputs from a number of AND gates 321-328. The
number of AND gates 321-328 and the number of OR gates 331332 is
determined by the number of desired controller inputs 311-314 and desired

controller output points 35 1-352, as shown.

In a given output operation, a signal from a given selector, e.g., 341,

triggers a corresponding AND gate 321, The activated AND gate 321 then
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selection. This enbodinment is again an exanple of a nenory device 300

provi ded WPERBEOS| urality of fixed access portals 301-305 BGHUSISO0613Q
capability of storing a noving data stream Data can be placed into the
devi ce 300 or copied out, as required. The . present discussion will focus on
dat a out pupermiitsethe data streamefrom itsassegiatedoqutputpertal 3Qh te pass) thrgugh.
controller. 310, with each portal- 301- 305 bei ng associated wi th one input
311- 314 t oThé'ekfibhOdikfisl 34D.is T¢HdsER Nor Hrichiomzé withvihdecirddlating|dagd i on
and swi.tching operabilTty required to output the stored data streamto

I
external signal k,nes | &..0Ut put  pOJ N - o 10 e g

speci fi cal Y¥¢ “P'oglih@st frtg% F)"';’ Pq ﬁ%BH@“ﬁSmiié’ggé’é‘é“&th%?Q“&htf @cg?ﬂ es
331-332, connects the controller inputs 311-314 to.the controller output
poi nts 35I1todsablEtoh" capimrg® the data-streanh from its ibeginning.u ((Ifotitle playback ist t he
i nput 311-314 and a second input constituting a selection line from one of

a_ggoup ofté&ixﬁﬁhﬂééﬂ%ﬂﬂsaﬂé-otﬁwﬁmf,,e.gg%&%m%ﬁ&a@#&n@gfomes out put
15 tes 331-332

line that forns an input ihto oné€ of the OR.ga . As shown,
each OR gate.331r332 receives ‘i nputs fr,0m a; ber ok A es- 321-328.
The nunber2&n Rﬁbcﬂét %“s‘=°§é'i'8§§8° aﬁ%PStPFFe mfn%@# %aa?h‘é’g'f\l @%g %gfré’ﬁ“ﬁg
determ ned by the nunber of desired controller inputs 311-314 and desired

cont r ol | erThen,ithe data streans flovacaut faenithe portab301 and through tbeappropriate at i on,

a signal froma given selector, e.g., 341, triggers a correspondi ng AND

gate 321. AND 3aid 32f c4HeNAtd sframi4helt BPeats at the corresponding input to one

of the OR gates 331, where it is passed through to the controller output point

10 351.

Either simulteneoudyer at any txme thereafter, a second selectien signal

| can prompt a secen-d' output .operaﬁen. Thl.ls,""'fdr example, in a simultaneous
output'operatiorl (or one ;:'OrreSpOndin'g to the modulus of the ring), a second

15 " AND gate 325 that is eonne_cM to the same portal 301 as the one activated in
the first output operation s triggered by a further selection signal 345 to forward

the data stream On the. other hand, in an output 'mmﬁen occurring later in

" time but before the first eﬁtput operatieh is completed, a second AND gate, e.g.,

327, connected to a different portal, ¢.g., 303; is activated by a selection signal,

20 e.g., 347. As in the first output operation, the choice of the AND gate 327 and
ﬂle portal 303 is determmed by the momentary ioc"atim of the starting point of

the data stream in the ring 300. .



permts thewiness2s¢s eam fromits associ ated output portal 30pdPuddsssise
t hrough. The sel ection signal 341 is chosen to synchronize with the
circulating data stream Thus, if the title is to be output fromits

begi nni ng, the poidittn asufRtient Asmbér £ peRthk 301-305Ahd RtpitiRiftet3B1s3sEam:
fromits beginning. (If title playback 1s 5 -~-to comence from sone

acoar df ngt y' 1 Sam st sBrlfEfhe BEREE) 300 hAbrSlibfisd ule eShftg

data streamflows out fromthe portal 301 and through the appropriate AND
gate 321. Thin cmtraultireeriapped nmapperar sOxerlaps, 8% justs desaribed, i ¢anueither dge of
the -OR gates 331, where it is passed through to the controller output point

10  351. chinpide or BY|parifloUFiy. 24 Blustiiest one ouljfit aRbhdio. aAseshowh,
sel ection signal can pronpt a second output operation. Thus, for exanple,

he'ring) . arEbieaatpR subEig A B°ind 7\ APE R BT Rinudpbol cERbleuly

portal 301 as the gne activated in the first output operation_is t;%?ggred
by a furt her ovetlappingn resppmae @uputso Qnlycene outpwaportali eegm 3¢h n her
hand, in an output operation occurring later in time but before the first

out put oper aht@vated t6 Q&iﬁggge@ théses #Hiee aThe reqfiest fPom. subBBrib&t Blist 0 a

different portal, e.g., is activated by a selection signal, 20
e.g., 347. As_in the first.oufput, operation, the choice of the AND gate 327
and the. por  SomawsaF delayed if el nORevRR: 58 ek B, AEGBing rebponsh o 8 g
point of the data streamin the ring 300. 44 .
staggered relative to the response for subscribers A, B and C. Thus, the
10 controller 310 selects a different portal in the ring to respond to the request from
subscriber D. Requests from additional subscribers X, Y and Z are handled in

like manner.

In summary, the various data storage systems disclosed allow a wide

15 assortment of titles (e.g., movies, educational-, entertainment-, consumer-, and

business-related information, and any information that can be converted into a

stream of data) to be stored aﬁd retrieved By a wide audience with great
flexibility and minimal contention between users for the titles offered.

20 The above description of the preferred embodiments has been given by

way of example. From the disclosure given, those skilled in the art will not only

understand the present invention and its attendant advantages, but will also find
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1.. A nethod conprising the steps of: providing data stored in a menory in
a systemaMQISEH i cal arrangenent; providing plural data BETMSPSOIB) in an
arrangenent defined by nodular arithnetic; providing sequential, g
systematic, cyclical, relative novenent bet ween the stored data and the
data port ahpparentivarious chianges and meidificationsdhatraanibe made tathei methads endit i on

of the data relative to the data portals at a glven tinme. 2. The net hod

accordi ng E?P&uﬁéﬂi‘scld@gﬂr efinikbughie thérétare, dat &mrmlsﬁcﬁ mhgéd-uﬁay

encount er . e stored data in accor dance vvlth the cyclical a rangenent
and the rel at fove The thdacco‘ln to,.claim rein
said step m‘)‘*ﬂﬁﬁ’?ﬁ‘m S A5 ﬁhe“’&l‘m ??%8@; ﬂ\y F g@@?e\é\ﬂﬁ

cyclical sequence of data |ocations for t he stored:.dat a. 4 The net hod
accor di ng the sppended claims; and esivalents thereofirovi di ig the stored data
conprises providing systematically connected pI ur aI storage devices (2). 5.
The nethod according to claim4, wherein i '
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said step ofworas@Ra®sng pl ural storage devices conprises arrangcnwshingizo

plural storage devices..in an _arrangenent defined by nodular arithnetic.
The net hod accordi nﬁfto claimb5, wherein the arrangenent of plural storage

devices is de;ingﬁ*w

arrangenent ,

provi ded; and whereinh & rédl afi ohshi p between conse u,tﬁi

DRI e SRS 5 2o o ae deut cen

nctj

6.

¥ . IrAge_devices i S
defined by: [err] where [err] = a storage device %iﬁ ’%ﬁ"ﬁﬁgnt,
1- —_—

[err] = a next storage device relative to [err], £-£

n of

time. 7. ThWenelaimd according to claim6, wherein: f(t) = C, where C
= a.constant. 8. The met hod according to claim1, wherein the arrangenent
of plural data portals is defined by: [err] where Pi = a data portal
in the arrangenent, and 49 M the total nunber of the plural data

portal s provi

fled Bl comprising the steps of:
providing data memory in a sjshematic, cyclical arrangement;
providing plural data portals in an arrangement defined by modular
arithmetic; and
providing sequential, relative movement between the data memory and the

data portals.

2. The method according to claim 1, wherein

said step of providing data memory comprises providing stored data.

3. The method according to claim 1, wherein

said step of providing data memory comprises providing data locations.

4. The method according to claim 1, wherein
—said Step of providing data memory comprises providing systematically

connected plural storage devices.

5. The method according to claim 7, wherein

et
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wherein a rel ationship betwee portals is defined by:

[err] wheW@9532505pj = 5 data p . germent , [ ePET/USISH61Oxt .dat a
portal relative to Pi, and f( =gt it} of Jiti me. ‘9. The nethod
according to claim8, wherein: f(t) C, wheréz .= C = a constant. 10.

'The net hod accosaid stept of qraviding pxmleatwagsme\uwacmptxatss aprengingathe f i xed:
and the stored data i s noved past the data portals.” 11. The net hod '

accor di ng p% 91':9'3% é de‘O'ft‘éE% An drigngenim definkd BySmiodularetithiegiat i ons; and

t he data portal s fromrespective fixed |ocations to other respective .
fixed locations. The nmethod according to claim 1, wherein: the stored
data is noved in a fi rst predeterm ned fashion; and 50 the data portals
are noved in a second predeterm ned fashion. 13. The method according to
claim1, vheTdermethodraccording torclaimehtwheseithe mmrwfdﬁml sifagehe dat a
portals is continual.

devices is defined by:
oS = Siem »
where S, = a storage device in the arrangemenit, and

M = the total number of the plural storage devices provided.

7. The method according to claim 6, wherein a relationship between coﬁsecuﬁye
storage devices is defined by:
S; + fit) =S,
where S; = a storage device in the arrange'men:t,. '
Si+ 1 = a next storage device relative to S;, and

f(t) = a function of time.

8. The method according to claim 7, wherein:
ft) = C,

‘where ~ C = a constant.

omeaeelE 1L LS
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14. The me¥d¥PREPording to claiml, wherein the relative npcaEsdsosIes ween
the stored data and the datagportals is intermttent. 15. A method

. . &', 1 <. . . o
data trom at 1 cUNHNMITENIIN AR =1 *ea0s pass a1, *26. Sormermatzpesores

to claim1, further ‘corprisihg the steps of: sel ecting

data portal s in aceord ' ﬂ‘i’gﬂﬁéaﬂ et,enii ned: “BLEpuEtFRTThe
data at the E‘é’@e’%t ed a *Ieg.rsl%?%#ghglairg&péorta ; a%‘g’\tﬁﬁérd step of
outputting the data conprises: reproducing the data; and delivering the °
reproduced data fromt sothectatal number,af therplugal; pertals proyideda net hod
according to claiml1, further conprising the steps of: selecting a first

one of the data portals at a first time in accordance with the |ocation
det er m ned; 51 outputting the data via the first data portal to a first

destination; (gt iqwl Zi I e ) w.leagi.on of
the data rel }i?"l ve %g%%&gﬁogh%grttﬁa?gﬂfg%%@%%ﬁgﬁP%%ﬁ et nguaatg
second one of the data portals at a second tine different fromthe first
time in accoP%ﬂéés\ﬂF%ﬂ ¥ new | ocati on deternined; and outputting the
data via the second data portal to a second destination.

P+ f(t) =Py,

=3

where P, = a data portal in the arrangement,
P,, , = a next data portai relative to P,, and

f(t) = a function of time.

11. The method according to claim 10, wherein:

f® =C,

where C = a constant.

12. The method according to claim 1, wherein:

the data portals are fixed; and

the data memory is moved past the data portals.
13. The method according to claim 12, wherein:

the data memory is moved past each of the data portals.

-
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18. A nethod according to heneidegpatld step of providing data
stored i nWR Sy conpri ses A%pé%ﬁl eadit one of thBCHESQ6HI al s;
and inputting data into the jrenory Via—ihe—s east' one data portal as the -
stored data. 19. A nethod according,to _claim 17, wherein the selected data
portal s arbsel Ehe aecthodiepeording to,climolde WHFEHEr in accor dance with
respective, independent selection signals. 20. A nethod according to claim
1 further conpriheidita hieinérycigmoved froheone of tiet dite pottalsto miothéreontadf: _
portals in accordance with the |ocation determ ned and outputting the data.
at the sel t‘fﬂ?ﬂat l_%_fzast one data portal -in accerdance with the rel ative,
cycli cal POr'3Ss t el econmuni cations i ne; and transmtting the data
to a renpte station by neans of the 52 telecommunications line. 21. A~
met hod of accessing information held in data |ocations, conprising the
steps of: providing a systematic arrangenent of plural data |ocations

(100); proys diThe metod atdordingftockliim 19rwierein: 101) arranged in a manner
defined by nodul ar arithnetic; establishing systematic, relative, cyclical

movenent bet weeg the da na}ml_yolcsait“i %84 1ocations; and

the data portals mov¢ from one fixed location to other fixed locations.

16. The method according to claim '15, wherein:
the data portals move from the one fixed location to one other fixed

location.

17. The method according to claim 1, wherein:
the data memory is moved in a first predetermined fashion; and ~

the data portals are moved in a second predetermined fashion.

18. The method according to claim 2, wherein:
the stored data passes through at least some of the data portals. |
19. The method according to claim 2, wherein:

the stored data does not ﬁaés through at least some of the data portals.

- Wi

"

*  This Sheet Has Been Tlaced |

ST



- _
e e e

. TH SSHELT HAS BEEN )
and the dat a%¥P5G3%08; cal cul ating a rmrren% ary I REALACED Wi t hiln PCAaises6139
| ocatiohs of a given part of the informat ne of the data
portal s based on the cal cul ated nonentary | ocation and accessing the
i nformati on h¥.dThe methodaﬂcaoi'éfngum olaimvl awhoreis ¢he celetivp maveiment between
accordance with the relativeti’cyclical novement. 22. A nenory device
conpri sing: ahdfaty ﬁfeamgeamdaa bitalsSisednihugBt @ i n a systematic
arrangenent; a systematiC arrangene t of plural data portals (3) connected
to said data storage unit; and neans for establishing relative, systematic,
cyclical novenent between the data stored in said data storage unit and
said data portals; and neans for determning a |ocation of the data
relative to s dThatmethodtaabardangwclamsl,g erein ithe: r¢jativel moveniant betvecamt
between the data and sai d data portals 23. A menory device according to
claim 22, whqpr&idaia $@ tdﬁ@?oﬂglsaisqﬁ{érﬁhﬁel{@) are arranged in a
manner defl ned by nodul a arlthrretl nmenory device according to
claim 23, wherein: said data storage unit conprises a plurality of
systematically connected storage devices (2).

22. A method according to claim 1, further comprising the stép of:

outputting the data from at least one of the plural data outputs.

23. A method according to claim 1, further comprising the step of:

selecting at least one of the data portals.

24. A method according to claim 23, wherein the data memory comprises stored
data.

25. A method according to claim 24, further comprising the step of:

outputting the data at the selected at least one data portal.

26. A-method according to claim 25, wherein said step of outputting the data
comprises:

reproducing the data; and

delivering the reproduced data from the selected at least one data portal.

e pein as Been R 1aced 51 _______;. e
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QFHIQSHEETHA&BEE\% rein: said storage devices
are arrany@PSEH08ai d data stprage REPUAGED formila data st or PODUBISME13926.. A
menory devi ce according to ¢ n: said storage devices are
arranged in said data storage unit. to forma ring. 27.- A menory device
accordi ng 2’6 cAametlﬂ)ﬂ, acdordinignto ehimi 24 ;,owhgreinl¢he data weeprodumrl adandget her
I n series. A nenory device according to claim?24, wherein: said

st orage degéﬁ\?&e&rﬁoﬁ%@%&ﬁ@ﬁhrﬁm%&r&%gﬁw' sting of shift registers,
static random access nenories ynam ¢ randOm access menories, pseudo .
static random access nenories, delay |lines, charge coupled deV| ces,
read-only menori es, progrannable read-only nenories, and non- voIatiIe
menories.- 29. A nenory device according to claim 24, wherein: at least a
portion of 28ai Al md:thodgaecdnimg@ochm%oﬁxrdm cmnﬂnsngdmistbp gfortals. 30. A
menory devi ce according to claim24, wherein: at Ieast a portion of said

data portals arggk n said
data storage unit Pgﬁa%kéﬁh#o“gﬁ r{;ﬁ%&g@@%@r@ ngh féﬁ al m fge%ahqgea%tn
said data portal sgc g)rl e at |least one data repli cat or. A nmenory

devi ce acc 23, wherein said data portals (153) are physi cal
| ocati ons. : TR _ _

25. A nenor deV| ce accordi

29. A method accordihg to claim 23, further comprising the step of:
after said selecting step, outputting data from the data memory via the at

least one data portal.

30. A method accbrding to claim 29, wherein a first one of the data portals is
selected at a first time, to output the data via the ﬁrst 'da'td'portal, ‘and a second
one of the data portals is selected at a second time, to output the data via the

~ second data portal.

31. A method according to. claim 1, further comiii;iSing the'step of:
selecting certain ones of the plural data portals.
- 32. A method according to claim 31, wherein the data memory comprises stored

data.

L
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33. A nenorwodssses according to cI W@@HE\%&’“@ @\E%t | east pefRsedossi d
data portals are selected fromthe g c%ﬁ_"f’sﬁ‘”s({ﬁ{hq of ”I atches, logic
gates, regenerators, and anplifiers. 34 A menory device accor di ng to

claim 23, whedki A amithod!atcording @ clalri 32, farther coﬁig)risﬁig fiel stbp@fif | ons. 35.
A menory device accor di ng to“clai m 23, wherein sa means for est abl i shing

rel ati ve novenent ( nory devi ce accordi ng
to cl ai m 35, vvherel gﬁ’??@% g&% #e?g%;e% ?ta? gﬁt#ﬁ% ng circuitry. 37. A
menory devi ce accordi ng to claim35, wherein said clock conprises portal
shifting circuitry. 38. A nenory device according to claim 23, wherein
said neans for establishing relative novenent are selected fromthe group
consi sting of3q)- phagethed actGrdirg £ BhaiMe3B; wherein saiddstep of Grtpting the dded @
mul ti pl exers, and a m croprocessor. 39. A menory device according to claim
23, further C%@ﬁﬁi ng: a controller (6), connected to said plurality of
data portals, aUred to control data traffic at said data portals. 40.
A nenory device according to claim23, further conprising: a control device
(6) configured to reproducingithe datanaed i on between said data portals and at

| east one output |ine.

delivering the reproduced data from the selected data portals.

35. A method according to claim 34, wherein the data is both reproduced at and

delivered from individual ones of the selected data portals.

36. A method according to claim 32, further comprising the step of:
during said selecting step, outputting the data from the data memory via

the selected data portals.

37. A method according to claim 31, wherein the selected data portals are

selected independently of one another.

38. A method according to claim 37, wherein the selected data portals are

selected independently with respect to time.

39. A method according to claim 38, wherein a first one of the selected data
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56 41. A _nenory device |pGaey SHERN HAS BEBNmY 23, further conprising: a
control dXA¥E2E) confilgur ed REPLASERDI i shlla connecti on bePGRESISHIIY dat a
portals and at Ieast On'GLHW:Fﬁ—_%L menory device according to
claim 23, further conprisin a control device (6) configured to sel ect
anong sai dporala ipselected atia ttmuaamiaa\semmhonenfdtmsﬂlegtettdptal partals & ect i on
signal (8). 43. A nmenory device conprising: a data storage unit having a
syst emat i Cgadédted AEARBEo tighiRl @ | ocations for storing data; a plurality of
data portals connected to said data | ocations and arranged in a manner
defined by nodular arithnmetic; a generator configured to establish

rel ative, systematic, cyclical novenent between said data |ocations and
said data portals; and data portals in accordance with a data location
cal cul ati Mﬂba%mbmndmﬁ@fﬁabaﬂydmsmmmg datanaomnsmgﬂmmtm:of sai d

sel ected one data portal with one of a pl urallty of cormunl cations lines .

connect ed wi {1 SR AR 4Rl & a pluralify SPERA AT & ke
menory storage ‘hedi unt (200) for con I nin cycl | aI I y propagatl ng data
(201); and

deﬁned by modular arithmetic;

establishing relative, cyclical movement :b’etﬁe'en the stored data and the
data portals; and

selecting at least one of the data portals and outputting the data at the
selected at least one data portal in ’aCCOrdaﬁcé with the relative, cyclical .

movement.

41. A m_ethod of accessing information held in data locations, comprising the
steps of:
| providing a systematic arrangement of plural data loéations;
pfoviding .a plﬁfaiity of data:'portai'ls 'ar_ran:g'ed”in a .manner defined by

modular arithmetic: | |

est#bﬁéhing relative, cyclical movement between the data locations and the
data portals; and | | |

selecting one of the data portals and accessing the information held in the
data locations in accordance with the relaﬁve, cyclical movement.
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a systemati c W P¥IR§¥ent of plural data portals (203) connect FETEs9885 G0
storage nediumin such a manner that said_data portals repetitively

encounter the cyclically propagating data 5F—get erm ni ng a
moment ary | oc42.) o m$mé d@\)iﬁélcﬁﬁiﬂrlﬁ :0p . 1 on a
propogation rate of theﬂﬁata 45, L.._e..: e ’1 to cl ai m 44,

m"-‘-'_-—-——u—-t
wherein: said pl u?mn#ystgéggghﬁEportal s (203) are arranged around said

menory storage ne r defined by nodular arithnetic 46. A
menory device according to claim45, wherein said menory storage nmediumis
sel ected from the &mPbualighofi datangomsmmgedcm acmanper sefined| by ahodylar

reverberation lines, delay lines, fiber-optical cable, and m crowave

cavi ties. 47.arithmerionind contieeRdecoididat $tordgeuntit;4nd Wherei n at | east sone
of said data portals are configured to tap the propagating data. 48. A

por tal s ar ¢ ser oo tRgb ok eoRb N FelalNE siitefiny bER AR K storef By gﬂ&?‘f&?%r S

beam splitters, mcrowave cavity taps, and coaxial cable taps. 49.
met hod conpr iSEOTAGE WAt and:paid ofata por@ls. pr ovi di ng data menory (1) for stor| ng
data in a systematic, cyclical

43. A memory device according to claim 42, wherein:

said data storage unit comprises a plurality of systematically connected

storage devices.

44. A memory device according to claim 43, wherein:
said storage devices are arranged in said data storage unit to form a data

storing loop.

45. A memory device according to claim 43, wherein:

said storage devices are arranged in said data storage unit to form a ring.

46. A memory device according to claim 43, wherein:

said storage devices are connected together in series.

47. A memory device according to claim 43, wherein:
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arr angenent roviding a systemat' al-r-angerent—d il ural data outputs (3);
provi di ng ??%Qﬁ{lal systematic Kl e nov@®CEASsMesseen, t he .
stored data and the data- out put s; lIsel ecﬁtmg\m of tihe data outputs in
accordance with a sel ection signab=sse—a¢ on cal cul ati on based on
the rel ative nowatlaast2 partibrof ;mdtsmrggadevmsamcmmgmdttogeﬂtnm serigsed dat a
fromthe selected data output to one of a plurality of telecomunications
lines. 50. The nethod according to claim49, wherein said step of

provi di ng data menory conprises providing stored data. 51. The nethod
according t aim49. wherein sai tep -of ,ProVi d' ng data menory conpri ses
provi di ng ggt aAI @Eﬁomﬁgv’%?ccoﬁﬂgttﬁﬁiﬁgb% &l?lﬁ o cl ai m 49, wherein:

said selecting step is performed at a first tine, to output the data via
the sel ected dassidosiorage devicesfare contected dogether, imsatidsur t her conpri si ng the
steps of: selecting a second one of the data outputs at a second tine in
accordance with a further selection signal and a further data |ocation

cal cul ati on based on the 59 relative novenent; and outputting at |least a

SSOTENt Of 4ol hahil Yabite el 5 ART 43 Wik 02t 2

-+
-

said storage devxces are connected together in series.

50. A mémory device accordmg to claim 43, wherein:

said storage devices are sélected from the group consisting of shift
registers, static random access memoﬁes, dynamic_random access memories,
pseudo static random access inerhoriés’., 3délhy"iinés,"charge coupled devices,
read-only memories, programmable re'a.,d-bhl'y' inemoriés, and non-volatile

memories.

51. A memory device according to claim 43, wherein:
-at -least é portio'n"of said storage devices are provided with said data
portals.
52. A memory device'iéédfdi'ng to claim 43, wherein:
at least a portion of said data portals are respéctively inserted between said

storage devices in said data storage unit. -
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menory devi ce accordi ng to cl ai mi44—whareln.at ledkt sonme of said data
portals are data outputs configured to copy the propagating data. 54. The
met hod accor didng A memarynddvicé acedrdingctonglaimi43y whereit:eps of : sel ecting
fromanong the plural data portals one data portal i n accordance with the

| ocat i on det er m nege¥ich oreid &f Biid dafa BBl drR ek RARIP Ednitdcled 1S oREE

sel ected data portal to prural output nMenory Vi ce
according to rther CO niral,l confjgured to
sel ect from M§ %Y‘S?q’tsycm asla'a‘PBB%E 9{. ‘ﬁﬁ t4IF appanded
out put the data via sai d one selected data portal to plural output

dest i nat i ons.ond® saidTdata saragel uaitcor di ng to cl ai m 49, further conprising the
step of: outputting at |east the segnent of the stored data fromthe

sel ected data output to additional comrunication |ines. 60 57. A nethod
according to cI ai m 21, wherein the given part is a | eading portion of the

i nformati on. A et hod accordi Ai wherein the nonmentary

| ocation is cu1Ar Bemary %30‘30731%3 t clafin @2 wherexn

said data portals comprise at least one data replicator.

55. A meinory device according to claim 42, wherein:

at least some of said data portals comprise data replicators.

56. A memory device according to claim 42, wherein said data portals are

physical locations.

57. A memory device according to claim 42, wherein at least some of said data
portals are selected from the group consisting of latches, logic gateé,

regenerators, and amplifiers.

58. A memory device according to claim 42, wherein said data portals are

logical locations.

59. A memory device according to claim 42, wherein at least a portion of said

37 ot Has Been Reﬁaced
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66. A nmenpt yice accordi ngl t5'&8rER
replicat o@&é&?ﬁ%ct ed to sai Pﬂ
said data portals. 67.- A nenory devrce=a
conprising; a controlier (6), connected t d plurality of data portals,
conf i gur edatdpealsrase coanected intoj said datasstaragergnibortal s.  68. A menory

device according to claim42, further conprising: a control device (6)

configured to establish a connection between said data portals and at | east
one output line. 69. A nenory device according to claim42, further B

bot wee o90y”AcfBhickl dtdeGftooRling 19'clat 82, Whefeih APleas0n BRRNOEMAN ., ..

according to claim42, further conprising: a control device (6) configured
to sel ect datopertals;are appendasl ontossaid, data-HPEABSCRNILi t h an external |y suppl i ed
sel ection signal. 29MAY 1996 71. A nenory device conprising: a data storage
unit having a systematic arrangenent of data | ocations for storing data
(100);

iy “--- .corrpri sing: plural data
BEENt ffand to res’ﬁ@'g’l’ﬁﬁ@ﬁbﬁes of
igg to claim42, further

61. A memory device according to claim 42, wherein said means for

establishing relative movement comprises a clock.

62. A memory device according to claim 61, wherein said clock comprises data

shifting circuitry.

~63. A memory device according to claim 61, wherein said clock comprises

portal shifting circuitry.

64. A memory device according to claim’ 42,. wherein said means for
establishing relative movement are seiected from the group consisting of n-phase
cloéks,- timing generators, address generators, data multiplexers, and a
microprocessor. | |
65. A memory device according to claim 42, further comprising:

| at least one data replicator connected to said data storage unit and to at
least one of said .data' portals.

e
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a plurality wossgewsportal s (101) arranged |m,§8
arithnmetic and connected to said data | ocalions;
establishing relative novenent between sai‘td=dat.g

portals. 72. 66/eAiemesy dévics AaBsriding o chiifiod2) :
plurality of data portals (3) connected to said data storage unit in a

manner defined by est.abl ish

rel ati ve novenent ﬁ@?%ﬁa gﬂ%&?@ﬁn‘%ﬁ%@ %ﬁjg?‘%%grg%g&éuwat AREP™ gﬁ?’ﬁ
data portals. 73. A nenpry device conprising: a data storage unit having a
systemati c areegsgefeaid data pertalst ocations for storing data; a plurality of
data portals connected to said data |ocations and arranged in a manner

defined by nodular arithnmetic; and a generator configured to establish
rel ati ve novenent between said data |ocations and said data portals. 74. A

Cycli bal by pr Sﬁﬁ%goﬂaéa‘(ﬁ%f?&% 16 Bl P oo o (203)

connected to said storage nmedi um and
a controller, connected to said plurality of data portals, configured to

control data traffic at said data portals.

'68. A memory device according to claim 42, further comprising:
a control device configured to establish a connection between said data

portals and at least one output line.

69. A memory device according to claim 42, further comprising:
a control device configured to establish a connection between said data

portals and at least one input line.

70. A memory device according to claim 42, further comprising:
a control device configured to select among said data portals in accordance

with an externally supplied selection signal.

71. A memory device comprising:

a data storage unit having a systematic arrangement of data locations for
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arranged in a nmanner. defined by rmdul ar arithnmetic. 75. A nenory device:
accor di ng ¥Q*¥3285m 74, Ly storage medi um PETAShSMasuzsd f.rom
t he group consi sting of ﬁmg(gHgEan,Ag:g@t,e coaxi al cable, reverberation
lines, delay lines, . fi jer - oanp,@Ac@@ e, |and m crowave cavities. 76. A
menory devistoringdatagli ng=Eo—ctaim=F4=wherein at | east sone of said data
portals are configured to tap the propagatl ng data. 77. A nenory device

according to cl | r ?ﬁtan f said.d ' a}n%d
sel ected fromt%e grou %’ngr@d; Ing o ngmrgés@%ée%%ﬁpg, egrr#
splitters, nj crowave cavit oaxj al cable taps.. 78. A nethod
conpri si ng 3Mmetc and gonn |t8 ﬂljia ; ocalignsy and) | g systemati c,
cyclical arrangenent; providing a.systematic arrangenent of plural data
out puts (3); anﬂlems\fodestgblisiﬁpgml'aﬁve moyement betweesrsaid dite loeations laaddat a
menory and the 79. The nethod according to claim 78, wherein This Sheet
Has Been Rgpidod#id portalgi d step of providing data nmenory conprises providing
stored datg 80. 'Phe met hod according to claim 78, wherein said step of
provi ding data menory conprises providing data |ocations.. 81. The net hod
according to claim78, wherein: the data outputs are fixed (116); and the
data menory (115) is noved past the data outputs.

72. A memory device compnsmg

~ a data storage unit; |
a plurality ef data portals connected to said data storage unit in a manner
defined by modular arithmetic; and
a data pump that establishes relative mdvenjeﬁtﬁbetﬁieen data stored in said

data storage unit and said data portals.

73. A memory device comprising:
a data storage unit having a systematlc afrangement of data locauons for
storing data;
- plurality of da:ta'.p'drtal:s connected to said data locations and arranged
" in a manner deﬁned by modular anthmetlc, and
" a generator conﬂgured to establish relatlve movement between said data

locations and said data portals.

74. A memory device comprising: S -
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82. The net YBA2EIS6Y di ng to cl ai m 81, wher el{nTHISIEHEET HASTBEENBLT/ OSIDYEY
past each of the data outputs. 83. The net h¢d accBEBLAGEDO cl g m 81,
wherein: the data nenory is noved from one ofFthe data ourpats: t 0o anot her

one of the data owatmefroryStbragémedaithdor aonﬁn’nlgrrg{choakty propagatingidatagiand t he
data nmenory (1 10) is in fixed locations; and t he' dat a outputs (111) nove

fromone fixed Io ¥28nh deW| ng
to cl ai m 84, vvhergl n: tg%gat%e%ux{t%ut gnnﬁgd 1t6r)§)5;nds ne I Xe catron to
one other fixed THI EEN, | ocaji on. 86. The met hod accordi ng
to claim78, ‘M@W’f?é’fg yARthmMANC. s npved in a first

predet erm ned fashion; and the data outputs (141) are noved in a second
predet erm ned fashion. 87. The nethod according to claim 79, wherein: the
stored data passes through at | east sone of the data portals (153). 88. The

met hod accor ggng Al ﬁl&ﬁﬁ;}ﬂh g?s
through at | gast sone o %ecﬁ\éﬂtag&?lﬂ% zfﬂkﬂa@g@igﬁgﬂ%%?;h agi(%g?ocf? ?1‘35?(?”
claim 78, Whrenr thig Se vsc*.e?lt VgGrg%Btcotx):gxsung of electrical cable, coaxial cable,

reverberation lines, delay lines, fiber-optical cable, and microwave cavities.
76. A memory device according to claim 74, wherein at least some of said data

portals are configured to tap the propagating data.

77. A memory device according to claim 74, wherein at least some of said data
portals are selected from the group consisting of amplifiers, regenerators, beam

splitters, microwave cavity taps, and coaxial cable taps.

78. A method comprising the steps of:
providing data memory in a systematic, .cyclical arrangement;
providing a systematic arrangement of plural data outputs; and
providing sequential, relative movement between the data memory and the

data outputs.

79. The method according to claim 78, wherein

61 — e
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t he data ) nd the data Gt %Oé'\% al . 90. The net hod according
to cl ai m%@’%@?ei n the rel @?ﬁ}g%&%@ E‘eh{' en the datRCTEINSOG13and .t he
data outputs is intermnttent A-pethad-acedrding to claim 78, wherein -
the data nenory ¢ rises stfqred data. 92. A nethod acgording to claim91,
further conpri sﬁﬂfgg{%n@fswr@yxdwg data gemary:Goveprses praviding stared dattast one of
the plural data outputs. 93. A nethod according to claim91, further
conprising the steps of: reproducing the data; and delivering the
reproduced data fromthe cyclical arrangenent at a selected one of the data

outputs. S %g%?g@daé&gﬁihgggtc%ﬁ%nwgfeiﬁurther. conprising the steps

of: selecting a fi one a outputs at a first tine, to output
‘the data via the,first data, qutput, and selecting a segcond one of the data
outputs at a se%Latepiqf&m@e&@mmmwmmmtwm&mmcwm.put.
95. A nethod of efficiently dissem nating data, conprising the steps of:
providing a systematic arrangenent of stored data and a systematic
arrangenent of plural data outputs; establishing relative, cyclical

movenent Byt WeeR hbfhod!fcErHifE S Rilth Y8 SwigkdnoUt PUtS (3): and

the data outputs are fixed; and

the data memory is moved past the data outputs.

82. The method a_ccording to claim 81, wherein:

the data memory is moved past each of the data outputs. |

83. The method according to claim 81, wherein:
the data memory is moved from one of the data outputs to another one of

~ the data outputs.

84. The method according to claim 78, wherein:
the data memory is in fixed locations; and

“the data outputs move from one fixed location to other fixed locations.

85. The method according to claim 84, wherein:

the data outputs move from the one fixed location to one other fixed

" This Sheet.Has B,
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sel ecting atWP&532505ne of the data outputs and outputting thePORUSSHs1INe
sel ected at | east one data output in accordance with the relative, cyclical
96. A nmethod of accessing i nfoffratt-en , n data | ocati ons, conprising
the steps of :logatéoari.di ng a systg of pl ural data | ocations °
(100); providing a systematic jg jal data outputs (101);

establishing relative, cyclica EFert=hea peeniit he data | ocations and the
dat a out puts; and sel ecting one of the data out puts and accessing the

i nformation h&Rgatal cations i rdance with the relative,
cyclical nov nt. ¥‘§ §é9lcg@“bg A8 a data storage unit (1);

a systematic arrangenent of plural data out puts (3) connected to said data
storage unit; and thesata memarytisthowdd ima firstipredetermined: fashien;vangh dat a

stored in said data storage unit and said data outputs. 98. A rrermry devi ce

according to clain areSh &8
plurality of syst engtal ca E%nnec?g(ej&ig%%r ageﬁ§SV| cesltm E 99 rrem)ry

devi ce according to claim98, wherein: said storage deV| ces are arranged in
said data storage unit to forma data

87. - The method according to claim 79, wherein:

the stored data passes through at least some of the data portals.

88. The method according to claim 79, wherein:

the stored data does not pass through at least some of the data portals.

89. The method according to claim 78, wherein the relative movement between

the data memory and the data outputs is continual.

90. The method according to claim 78, wherein the relative movement between

the data memory and the data outputs is intermittent.

91. A-method according to claim 78, wherein the data memory comprises stored

data.

92. A method according to claim 91, further comprising the step of:

i —— 63 e -
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Thi s Shee@ Has Been R | aced st aHIgHEEPRASEHIEN A nenory devi ce accordi ng
to clai m ¥ 7¥#PPein: said stordpe dewBrescEne arrfgnged i nPERUSITNEI3P
storage unit to forma ring. 10l=—ATerory—dewee—according to clai m 98,
wherein: at |east a portion of said storage devices are connected together
in series. 102.owiputting theadata fromat deast opetaf the pluradglatarpetpstn: said
storage devices selected fromthe group consisting of shift registers,
static random access nenories, dynam c random access nenories, pseudo
static random access nenories, delay |ines, charge coupl ed devices,

read-only ggnofi r A o) 0[] €S d non-vol atile -
nMenori es. %3&@%@9@%%‘3@;[‘]22& g&%’i’ragﬂ’n%g%%ﬁﬂgg %é&gﬁ' .rat least a
portion of said storage devices are provided with said data outputs. 104. A
menmory devi ce atepspducing ithe data; ands, wherein: at least a portion of said

data outputs are respectively i nserted between sai d storage devices in said
data storage undéliveringlthe reprodiced datacfromahd eyelichl Asrangefilent M Dlecti®r ei n:

==

one of the data outputs.

9. A method accdrdihg to claim 91, further ébih'prising the stepé of:
selecting a first one of the .data outputs at a first time, to output tﬁe data
via the first data output, and | .
selecting a second one of the data outputs at a _sééond time, to output the

data via the second data output.

95. A method of efficiently disseminating data, co'mpriéi’né the steps of:
providing a sysiematic arrangement of stored data and .a systematic
arrahgemént .of plurai data outputs; |
establishing ‘relative, cyclical movement between the stored data and the
data outputs; and
“selecting at least one of the data outputs and outputting the data at the
selécted at least one data output in accordance with the relative, cyclical

movement.

T e LT



Ly Connect/eshsiogines
data outputs are

REPLACENVENTSHIET Al Gfiethdd rofraveissivgy information dield) i data-iséations, cvngpriding thé
| east some of said data outputs conprise data replicators. 107. A nenory
devi ce accorgg &g claim97, wherein said data outputs are physical

| ocations (1 :g?& 8. A nenory device according to claim97, wherein at

| east some of said datg outputs afe selected fromth roup, consi sting of
| at ches, |ogic gatRFOVIGIBEMEYSIRBMtiC aEARSnpNt ‘Pt[Bﬂ‘]S?l gﬁg.b%t#%‘ﬁbry devi ce
according to claim97, wherein said data outputs are |ogical |ocations
(190). 110. A nengproviding Gesystsmdtit agahgement of ploralvdets @ubputs; | east a
portion of said data outputs (153) are connected into said data storage

unit. 111. A nmenor ' di.04; ' £l t

portion of said éﬁééiﬁ?iaéhg%%g s"'arbg&hé&ggﬁda'ggmé’g% sal Jﬁég?%lgéagfoglégﬂgm?
112. A nenory, devi ce accoyding to claim97, wherein said neans for

est abl i shi ng 9ata SuIDKts; ment conprises a clock (152). 113. A nemory
devi ce according to claim 112, wherein said clock conprises data shifting
circuitry. 114. A selooting chevofithe dataosutputs and adcessing i information kel dn theock

conpri ses

data locations in accordance with the relative, cyclical movement.

97. A memory device comprising:

a data storage unit;

a systematic arrangement of plural data outpﬁts connected to said data
storage unit; and

means for establishing relative movement between data stored in said data

storage unit and said data outputs.

98. A memory device according to claim 97,-wherein:
said data storage unit comprises a plurality of systematically connected

storage devices.

99. A memory device according to claim 98, wherein:

said storage devices are arranged in said data storage unit to form a data

Ly

This Sheet Has Been Reilaced '

L




out put shifting ci rcwtry 115.- A~ rrermry devi-ce accor di ng to claim 97,
wherein sa\Y@ 98288 for establishing relative novement are SM’HusssnisstOm t he
group consi sting of n- phase cl ocks, timng generators, address generators,
data nultiplexers and a mcroprocessor. 116. A nenory device according to
cl ai m 97, fstoringlooponpri si ng: at | east one ‘data replicator (311,321, 325)
connect ed to said data storage unit and to at |east one of said data
outputs. 117. A nmenory device according to claim97, further conprising: a -
controller (6) - connect ed to said plurality of data out puts, configured to.
control dat ffic at sajd data,.ou nory- devi ce accordi ng

t A ne
to claim 9t memary %wor%}nsaﬁtqﬁﬂmé VW(!'GWIB configured to

establish a connectlon between said data outputs.and at | east one out put
line. 119. A nemdystdmgeakvmsmdar@ngedmwmdhfastbmgdmtcmfmm airigg. a
control device (6) configured to select anong said data outputs in
accordance with an externally supplied selection signal. 120. A nenory
device conprising: a data storage unit having a systematic arrangenent of

data | ocatiqns for stori data 00) ; .S emgti ¢ arrangement of plural
data out putlm( lﬁl'f‘eﬂ’tﬂ'l')ﬁég'gt‘@ pgto c?m%’&é wherein. .

at least a portion of said storage devices are connected together in series.

102. A memory device according to claim 98, wherein:

said storage devicds selected from the group consisting of shift registers,
static random access memoﬁes, dynamic random access memoﬁes, pseudo sﬁﬁc
random .aclc..ess memories, delay lines, charge coupled devices, read-only

memories, programmable read-only memories, and non-volatile memories.

103. A memory device according to claim 98, wherein:
at least a portion of said storage devices are provided with said .da_ta

outputs.

104. ‘A memory device according to claim 98, wherein:
at least a portion of said data outputs are respectively inserted between

said storage devices in said data storage unit.

_—
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dat a | ocati OM@95/32%0s neans (102) foff—&
said data | ocations and said data ot Dry device conpri sing:
a data storage unit (1); a systenmati : ==5T- pl ural data outputs
(3) connect ed50 Aaimtmiryadesict agordingtto claiin 98, aviiereim: punp t hat

est abli shes rel ati ve novenent between data stored in said data storage unit

and sai d data out pyt D %ﬁ V] l doShd} s nit
havi ng a systenat%lgarsrtéﬁ%oenn@ﬂt 0 ddggga ?g@gﬁ?onsk? r Svte& ?ﬁféﬁeﬁ‘%ﬁ?@gﬁ&‘
systemati ¢ arrangenment of plural data opfputs connected to said data ‘
| ocations; arRf s &tﬁ@sﬁdﬁw%w@mﬁaﬂ saisl oo oLd Bhia PUIBL oAre AgRended

bet ween said data | ocations and said data outputs. 123. A nenory device
conpri sing: antesaklydats gtargge maiti um for confining cyclically propagating
data; and a systematic arrangenent of plural data outputs connected to said

storage nedium 124. A nenory device according to claim 123, wherein said
menory storage

L ablks mm&@{ dtive NDVECEOS9sReiseen
[

106. A memory device according to claim 97, wherein:

at least some of said data outputs comprise data replicators.

107. A memory device according to claim 97, wherein said data outputs are

physical locations.

108. A memory device according to claim 97, wherein at least some of said
data outputs are selected from the group consisting of latches, logic gates,

regenerators, and amplifiers.

109. A memory device according to claim 97, wherein said data outputs are

logical locations. -

110. A memory device according to claim 97, wherein at least a portion of said

data outputs are connected into said data storage unit.

111, A memory device according to claim 97, wherein at least a portion of said

—_—
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medi umis_sel ected fromth BUP-C oS of el ectrical cable, coaxial
cabl e, reVHHERHMS on |ineq| THES SHEET HAS BEFNbir - opt i cal cabPET/USAHOGIIL T owave
cavities. 125. A nenory ddyi ce: ZEPFEERg to Kl ai m 123, wherein at | east
sone of said data outputs are, coniigured to copy.the propagating data. 70
126. A nendalp extputscargappended;onto said data storagg¥ibi n at | east sone of said
data outputs are selected fromthe group consisting of anplifiers,
regenerators, beamsplitters, mcrowave cavity taps, and coaxial cable
taps. 127. The nethod according to claim11, further conprising the steps

of : selecti fr 10 ol | ﬁhﬂd%@t - p&ﬁ'ﬁ?l ¥ t en%% rtal; )
and out put tllﬁg'g' dgpg&ﬁ%ﬂ\ ttdEgicga a ne rgow a h?’a%vqegggt s%iﬁe Se gc@gd dat a
portal to plugal, .output, destinations. 128. nory device according to "
clai m 42, P&f#i)ﬂ@}lngdﬁbnvsimgvelaemrnmwra E¥K¥Ki gured to sel ect from anong
said plurality of data portals at |east one data portal and to output the
data via said at | east one selected data portal to plural output
destinations. 129. The nethod according to claim 78, further conprising the
steps of: ecili f - 2 Dlural: QUL St at a
out put ; anzgghtéu ?‘.“r?gy ?gt@g&;]}& ghwp‘ﬁﬁg tgf?iamprrgirr%’r w&%h§ﬂl9§ﬁlé§a1@}§%§e

sel ected data quiput to plural output destinations. 130. A nenory device
accor di ng G8!ac$IUASDArCYIY: her conpri si ng: '

114. A memory device according to claim 112, wherein said clock comprises

output shifting_ circuitry.

115. A meniory device according to claim 97, wherein said means for
establishing felative movement are selected from the group conSi'sting of n-phase
clocks, timing generators, address generato;é,'i'f-data' multiplexers and a

microprocessor.

116. A memory device according to claim 97, further comprising:
.at least one data replicator comieqted to said data storage unit and to at

least oné of said data outputs.

117. A mémory device according to claim 97, further compﬁsing:
a controller, connected to said plurality of data outputs, 'conﬁgur'e.d to

-
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a control | erW@asBIsgsired to sel ect fromanong said plural dataportsesiosiset
| east one data output and to output the data via said at | east one sel ected

data output to plural output destinationg THIS S
control data traffic at $aid data outputsl RHEi gés BEEN
D

118. A memory device according to claim 97, further comprising:
a control device configured to establish a connection between said data

outputs and at least one output line.

119. A memory device according to claim 97, further comprising:
a control device configured to select among said data outputs in

-accordance with an externally supplied selection signal.

120. A memory device comprising:

a daﬁ storage unit having a systematic arrangement of data locations for
storing data;

a systematic arrangement of plural data outputs connected to said data
locations; and

means for establishing relative movement between said data locations and

said data outputs.

121. A memory device comprising:
a data storage unit;
'~ a systematic arrangement of plural data outputs connected to said data
storage unit; and |

N
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adata pump that establishes relative movement between data stored in said

data storage unit and said data outputs.

122. A memory device comprising:

a data storage unit havi_ng_ a systethﬁtic aﬁ#née'inent of data locations for
storing data; |

a syStemaiic arfahgement' of plural data outputs conniected to said data
lbcations; and |

a generator configured to establish relative movement between said ‘data

~ locations and said data outputs.

- 123. A.mémory device comprising:
a memory storage medium for confining cyclically propagating data; and
a systematic afrangenient of plural data outputs connected to said storage

medium.

124. A memory device according to claim 123, wherein said memory storage
‘medium is selected from the group consisting of .electrical cable, coaxial cable,

reverberation lines, delay linés, -ﬁber-optical cable, an_d' microwave cavities.

125. A niemory device according to claim 123, wherein at least some of said

data outputs are configured to coj)y the propagating data.
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126. A memory devité according to claim 123, wherein at least some of said
data outputs are selected from the group consisting of amplifiers, regenerators,

beam splitters, microwave cavity taps, and coaxial cable taps.
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