31 MAR 2005 -1 QUEUE MANAGER FOR A BUFFER Field of the Invention This
invention relates generally to nmanagenent of queues of data being ‘rf&%ved
froman outside source and inputted into a device for further proé S @105
In nmore particular aspects, this invention relates to an i nproved DRAM
used in conjunction with a FIFO buffer for controlling the queue of

recei ved data. Background of the Invention There are nmany appl ujmmmmmumm"
which data is received at a higher rate-than it can be wutiliz _
particul ar device for short periods of tinme, thus necessitating quasdg

data for orderly input int@QUENE MEWASENFOR SBUFFER t0 be used. A conmon
type of queue is first-in, first-out (FIFO buffers which te

il
store the data being received fromsone outside source for |%m,ﬁﬂwmmmﬁm
receiving device at a rate the reﬁlgi !vi!ﬂg Ee‘yi ﬁe can acconmodat €. _
the probl ens encountered is that S may exceed their *@eucity
to store data inputted faster than it can be outputted. Thus, there is a
need for a technique for managing data in an orderly way w th m ninmm
over head for. peFhigdavestion irpfateqigencrallic ip manassisal afqnenssof data eigg eepeiiedt han
the stora [ r, o f oummary. of the .
| nventi ongﬁglglgagglﬁﬂ%é/et%mg&% flg p'ﬁ%%ﬁ%% ‘381]@ \91'? %golﬂiﬁfrl]@l(;aer%] Fom 1] 'rlél e rag{/clucluaéd a
queue managgectf,ohis mpa@EPinnGlakata imnproval BRYYELRET fif @BhjaRcst siigiea FOROCE,
conpri sing; Aan _nput F_I FQ buffer for, %qejcei ving and storing data itens from
sai d out si egé‘ﬂfr‘(%é‘fm ling tha qysue ofieeedVBdif4%8r for receiving, storing and
outputting data itens to said system a nenory storage device interfacing

with said input FIFO buffer and said output FIFO buffer; and 31 MAR 2005
Background of the Invention

There are many applications in which data is received at a higher rate than it can be
utilized by a particular device for short periods of time, thus necessitating queuing data for
orderly input into the device on which it is to be used. A common type of queue is first-in,
first-out (FIFO) buffers which temporarily store the data being received from some outside
source for input into the receiving device at a rate the receiving device can accommodate.
One of the problems encountered is that the FIFO buffers may exceed their capacity to
store data inputted faster than it can be outputted. Thus, there is a need for a technique for
managing data in an orderly way with minimum overhead for periods of time when such

data being inputted is greater than the storage capacity of the FIFO buffer or buffers.

Summary of the Invention

According to a first aspect of the invention there is provided a queue manager for
managing data input to a system from an outside source, comprising:

an input FIFO buffer for receiving and storing data items from said outside source;

an output FIFO buffer for receiving, storing and outputting data items to said
system,;

a memory storage device interfacing with said input FIFO buffer and said output
FIFO buffer; and



- la a control nechanismto selectively wite data fromsaid i nput FlIFO
buffer to said nenory storage device and read data from said nmenofy MAR 200
'storage device to said output FIFO buffer; wherein said control nechani g%
includes logic to connect said input FIFO buffer to said out put FI FO
buffer until said output FIFO buffer is filled to a first predeterm ned
anmount and said input FIFO buffer is filled to a second predeterm ned
anount, and thereafter connect said input FIFO buffer to said nenory
storage device until said nmenory storade-device is enpty and said out put
FI FO buffer is enpty, and then connect said input FIFO buffer to said

out put FI FO buf{ esntrohegcehsiisifl tb @eldctBREOWHtASAL FonPEaid Mehut FYRO tHudflr hhgzﬁ& i's
provided a nethod for nanaging data input to a systemfroman outsid

source, compIPsi pigraghalesicepndorad gegvirem rgicamemepyiistoragelayidel tor saﬂd)routput
receivi ng@%ﬁ@g; ng data itens fromsaid outside source; providing an
out put FI ef’ for receiving, storing and outputting data itens to

sai d system preuédinngidcoNBbbinyclahBirgeludeviogR tb 86 efcbAGlidhpW FIFCR@IfrithPut
FI FO buffer, and said output FIFO buffer; providi nH i nput data to said

i nput FI Fodshiprignt O @uffswmdaqaad pripH EHIQ b@ﬁfppm filleg noatﬁmr exredetaﬁmmed

controllin, at l. n aid in FOb fer to said
out put %@@Efaﬁl‘ E<'aallfintul sal ou pu{% Eﬁ%ot%uf ¥econcP§) r?d:hmlcp o BOYy 3?3
pr edet er m theaferownhecagad sigiud FIRD putferftb 5&d i@y sictade ddvid unéll &ais e

predeterm ned anount, and thereafter connecting said input FIFO buffer to
said ne nori}orég%g‘gld%e ’démp&e a‘%%ﬁ@&?“ﬂ“bﬁ@:&?“fﬁqr ROPBRE apd Eh@n Sanpect pradnyit

storage depipepyifihkd sS@bgt Q{Bﬁ@bybusffeprage device is enpty and said out put
FIFO buffer is enpty, 8 then connecting said input FIFO buffer to said

out put FI FO bufAerordifg ban&dmodh&h aspats ef wheigngméoe thanageairofided a mefhod bfof f er
isng g;/ied%gﬂmpr efcf E[zﬁ]gpﬁtttalaﬁéfstsn@fsc;ﬂgalggé @%rggu é%%emrp%ts)fn% tflensf:t!epgjsdéfng a
providing an input FIFO buffer for receiving and storing data items from said
outside source;
providing an output FIFO buffer for receiving, storing and outputting data items to
said system;
providing a memory storage device interfacing with said input FIFO buffer, and
said output FIFO buffer;
providing input data to said input FIFO buffer and output data from said output
FIFO buffer, and
controlling the data flow so as to connect said input FIFO buffer to said output
FIFO buffer until said output FIFO buffer is filled to a first predetermined amount and said
input FIFO buffer is filled to a second predetermined amount, and thereafter connecting
said input FIFO buffer to said memory storage device and said output FIFO buffer to said
memory storage device until said memory storage device is empty and said output FIFO
buffer is empty, and then connecting said input FIFO buffer to said output FIFO buffer.
A bandwidth conserving queue manager for a FIFO buffer is provided, preferably
on an ASIC chip and preferably including a separate DRAM that maintains a FIFO queue
which can extend beyond the data storage space of the FIFO buffer to provide additional

data storage space as needed. FIFO buffers are used



whi ch can extend beyond the data storage space of the FIFO buffer tagy 005
provide additional data storage space as needed. FIFO buffers are usecwgf
MAR 2005 2 On the ASICclip to store and retrieve nultiple queue entries.
As long as the total size of eeue doe not2exceed the storage available In
the buttersSh hé “addi ¢ ipHallordand reftioreagellipalicuhoveverAs whens tihaobutbebr

st orage space .i n.d lpoej_FI FOmblslé ers is exqiﬁged_ data ‘e jtten to and read
fromthe additiohal®dAfACEFot HGS O et arait i te Briaws dideddiemaheity siomae
packets which:arg aof. QpL} M ' f0r, J.nt.ai.ni, 0 rf.ormance, of the
data storage devicg&éﬁggggygﬁqgfgﬂaﬁﬁ%ﬁ%ﬁQ%%%phggdgﬁghgﬁﬁpﬂégxﬂéaﬁ$§“Wn
such a way thatiudheyndraddueued ddditanfl dast stomge, fidretab BU DREMQ Sequence
of addresses. .The DRAM can be a separate chip; or it can be forned on the
ASI C. In eit R alnyebackels Whsshoary of apteparsiedor maiomitihg peikAG fouhhese ithe
buffers. DesgJi.pti.on.of Prawings Figure 1 is a high lLevel diagrammatic
vi ew of t he%g{ 'r'gg:at:ﬁrlaé\ '6F g@qﬁ‘e&'%%@ggﬂuﬁh&ﬁﬁe aﬁéé@rﬁﬁfﬁg'{% Ihuch iV Baent

i nvention; ikégueeuudSing Mt | @0 PQRARWR | L t he 1 nput
FI FO buffer; 'andQ] Figure 3 i s'g%g‘g\f{gmcﬁl oW, %Eﬁ‘@%ﬁ% 'gl aeg[g%ﬁ%f?@e ol
the out put FPFE. or iDes drifpiicdmnahe KISEC Pnefigier ede Bohadhamnt sdpafferi ng
now to the (rzlcga\;\g') nﬂ? aang fog r{ghe present; to Figure 1, an overview of the
s:rucre and SpePx Grower ehBUidwi dt h conser vi ng DRAM queue manager
according to t.e p-went in,, invention is shown. The queue nmanager is
formed on an ASIC chip 10. The <c.reue nmanage; receives data input 12 from
an outside source which is inpuDegdijitmnarf thayPudwinb§O first-in. 'trst-out)
buffer 14 in which the data is arranged in a queue. Data 16 is oatped from
the input FIFO buffer 14 to a nmentors interface 18 and to a multipl exor 20
The nlenoh.v i mientaceak&naer e, ' ich is

separate ip. Ho,\e \.r, ?hem%%kﬁﬁlg%@cuvgsﬁgemﬁ%gﬂlg lrgéfrh%égﬁfg@ %WThe
mul ti pl exordue: ingnagsonf the préseetdnvdngionul ti pl exor control logic 24 to

ou! I put data 16 from,Fl FQ buffer 14 .
P Fflgure 2isa QetaHeJ view, somewhat diagrammatic, of the input FIFO buffer; and

Figure 3 is a detailed view, somewhat diagrammatic, of the output FIFO buffer.

Description of the Preferred Embodiment

Referring now to the drawings and, for the present, to Figure 1, an overview of the
siructare and operation of the bandwidth conserving DRAM queue manager according to
the present invention is shown. The queue manager is formed on an ASIC chip 10. The
G.eus manager receives data input 12 from an outside source which is inputted to an input
FFO first-in, first-out) buffer 14 in which the data js arranged in a queue. Data 16 is
cuatpred frow: the input FIFO buffer 14 to a memory interface 18 and to a multiplexor
+2fux- 20 The memory interface 18 connects to a DRAM chip 22 which is a separate
calp. However, the DRAM could be formed or the ASIC 10.) The multiplexor 20 is
controted by multiplexor control logic 24 to output data 16 from FIFO buffer 14
szizcnely to the DRAM chip 22 or to an output FIFO bulfer 32. The FIFO buffer 32
cuipuisdaa 34 ro the device (not shovwa o which date 15 betng supplied.

In zeneral, the queue manager shown in Jigure | operates in the following manner:




' | butfor 32
‘ec: : el \ totoc DRA1l chip 22 or to an output FlIFO
EIFObuffer 32 da:a to the device (nut sHo\ n to \\hl cta?;, s‘fdﬁd%
'supplied. In the gueue manager sho\\Il |t3T| rel o, erateS to the
followi ng i r. .31 MAR. 2005 3 Data 12°to be witten into the queue is
inputted to [??61} ﬁ bt WEltE HR cetueya is ipputiey tp the) gyl O bhecrlM117::0 1fay no

C 18 and then
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O bu ut.. O buffer_ 32
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ext er nal nerbgtfyrﬁmee’nrﬂ ace |aB am:et;bnedaamn@cspetr&ﬁmoﬁfo@Eéaﬁch iife WReM chip
22. As the gut FI FO buffer 32 is read out, the data is read from'the

snaie datadto DAl IFQlulfferhéamhb bt [HFEQ b § 2Fhad2
DRAM chi p 2 fdﬂ%ﬁdfhaé ']‘}é'ﬁﬂ{g'd e e e aqul ong as the amount

t 24. Thus,
of i nput dars T3 parmEr il méfé%ﬁ%iﬁé? t%‘“‘;”*fﬁ;‘*ﬂg;‘fe Ly
f RAM
PLgsggtegt ?glma}ﬁ?%lg%n?g:ﬁﬁy?ﬁ%? FI FO buf fer 1’2196. rec ]f% pUt F# gHE

FI FO buf f er §29 Rty the dafghis rieadneorm iU R AdA cldaﬁat}ﬂraug}euhflgwr[]ﬂtﬂuh{[é}?a%i(g"%eds
nt f capacity of the Inpu
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i nput FI FO Bufaerunl df input daga DRAYIng Rl 1220 ok B{t&%gﬂoh d%?ﬁ‘?cft%\&e”e%e”ace 18.

h structured to be witten and rea FFst i
leh (rastDRém Cbé@?éf’%ﬁ’ EHIEIGRlthe “adllélFB%%égff@d4tahatou@ddﬁ?le§)sblmfeappltngdma inot

o SR R APl 8, IR D L 1
buffer 32 from t Hewerguvhé FOabuhihest dede 0Ngeinday @ttédtee(m:é%irs e Ll fowever,
preferably E)rregetgrafrtn%eé Ser\(/:\gr{tg(geeonf ctagafltr\]%frlrf?en}r)l;% FIHEJO%[IIf?rCIi and the output FIFO

buffer 32, then the data is written by the input FIFO buffer 14 to the DRAM chip 22

through the memory interface 18. The DRAM chip 22 is structured to be written and read

on a first-in, first-out basis at contiguous addresses so that address mapping is not required

as in a conventional cache memony. The data is written to the input FIFO buffer 14 from

the external source and to the output FIFO buffer 32 from the input FIFO buffer 14 ane

data item at a time. However, preferably the data is written (o the memory interface 18

and thence to the DRAM chip 22, and read from the DRAM chip 22 by output FIFO 32 in
bursts of multiple data items to utilize the optimum transfer rate of the DRAM chip 22
Moreover, because the DRAM is arranged so that it is ordered on a first-in, firsi-out basis.

the burst capabilities can be used and no address tags need be applied to the data writien
thereto. Thus, for example, the data can be written to and read from the DRAM chip 22
data packets of three items, rather than have to read each data item imdhvidually >
address. liis also preterred (hat the DRAN be a DDR (double data rae) DRANY Daubles

data rate DRAM allows twice the data bandwidth for a gz number of LO pirs on i



and thence to the DRAM chip 22, and read fromthe DRA-ML1 chip 22 by31 R 2
output FIFO 32 ir, bursts of nultiple data itens to utilize the optlrrum U5
transfer rate of the DR _ahvt chi p 22 Moreover, because the DRAM i s

arranged so g@: (S ordereg a firstin, flrst out basis. the burst
capabi liti es Ha%é”‘tj§5e‘d‘“aﬁ‘(§'1 ﬂdaﬂéfﬂ‘é@@“t @ﬁé\neéhl\be @&ppipligddtiy hiveheat a
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al | ows t A Pl data bandwidth for a CI ea nunber of 1.0 pin on the 31

MAR 2005 4 ASI q.f ckarl%e a} does st andard s\ nchronoLis DRA . This is
acconpl i shed by HOHERI TRy OdnEHTe dpt iorhee @dadalepishobot the nnjiut 81RO bufferandisl aH
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to Figure %OLarwdéﬁéfodet\adnltexdnd@m Q&llnonT@efditﬁ‘ﬁ hoputedd FQ Rf
shown. The 1Qut FI FO buffer 14 incl udes Iatchles atrestd;nr aameil 1Ifl %36?8%’ 40a,

40b, 40c, an GYEGh e U O ﬂlfdo?rre sirstediif fherféhd buitral 4, tesmsata The datiand t ens

are read o n external source and are witten
in the FI F%ﬁgglfgfozmb&%rgcgé{ég dat'd |a9%#1? AQVI{iE peinter 4f qad read wpingdr 4Sedrebbdr s

42a, 42b ampdovidsl whiciMpid\edPRitpESto Ao ARGatoras PRl are both  provided
whi ch provide outputs to a co?rpar at orl g%a The outc?c')lhlgut O?ﬁ}ehcongjgﬁaﬁ%rr%é)or 48

goes to th&°RY tE?)ﬁ’tU?‘GIO“F@ldP%lCZA Aagndindec alted, tabdme s dHgedtrys Mitten in
bursts, e. fr ffer 14 to the DRAM 20 or
one data i tg[ em g%mgt%?ﬁﬁé&t] OhefFLng b&&g]bﬁj{]toﬁ}iﬁgwggror 3 @@%ﬁ@ﬁsqt\aéum@tdtﬂle

control of otitpat RO R0ferA2dedpantiedovih€Wo0fol bPBe QUL RUtA B putfer. 32 is
shown in Fi gure 3. Shown in Figure 3 arle dat alelltem aﬁt\c%al(Pe a‘t'egtocfrtg

| ocati ons SBRULEHR bufse 328pshov in Figure 3.

Shown in Figure 3 are data item latches at storage locations 50a, 50b, 50¢, 50d.
50e and 50f and selzctors 522, 520, 52¢, 52d, 52¢ and 521 which control the inputs S4a,
54b, 54c, 54d, 54e and 34f to storage locations 50a — SOf.. Data outputs 56a, 56b, 56¢,
56d, 56e and 56f from the data item storage 50a - 50f are provided which g0 to a selector
58 to provide the data output 34, the data being outputted one data item at a time. A write
pointer 62 and a read pointer 64 are provided which output signals 10 a comparator 66.
Comparator 66 outputs its difrerence to the mux control fogic 24,

Also, the DRAM 20 has a write pointer, a read pointer and a comparator (all not
shown), the output of which DRAM comparator is also provided to the mux control logic
24 As indicated above, the daia is written to the output FIFO 22 from the DRAM in
multiple data items 1o utilize the optimum data rate transtzr of the DRAM. The memory
interface is responsible for maintaining pointers to the head ans a1l portions of the queue
which is stored in the DRAMS chip 22, By having contiguous addresses and head and tail
pointers, the need for individ.al addresses is eliminatad. and 1= : DRAM chip 22 acts in a
FIFO mode.

The muluplexor 20 12 convelled by the muluziexor corvol aaie 24 in the

following way. Inicallv. datz 2 1 wputted o the imput 1O ¢ cete inthe FIFO bulfer 14



e and 50f and sel ectors 52a, 52b, 52c¢, 52d, See and 52f \a-hich control
thg ?nputs 54a, 54b, 54c, 54d, 54e and 54f to storage |ocations Sng-hAR 2005
50f.. Data out puts 56a, 56b, 56c, 56d, 56e and 56f fromthe data item
storage 50a - SO are pro,, ided which go5to a selﬂ_ecg or 58 to provide the
data out put ™A " gkt Umpeindgassunpi the duone” Gatal et Smsampay, thanta A writ e

i . DOi nt. . i ded whi tput signals to a
Corpar at or a6 ebE R AR YE vi e e Py GP ctunge Ol Pihe S R Sont vl
logi c 24. Ahsmustoe \DRANA: 30phesire m&‘f&@zg\owpgcﬁeib&lf ﬁ?lﬁf’wg‘?@g@rgg}gg{?@?é’}-i .

r (all not shown), the output O _
gloggag)?t)\c/)i d((%‘dS'ilﬁ)lf'dll‘Ié lfmjl)otl)c)@ms*mitclhe)@bycthe%nv@@l logdieadsgdnsakab (g the data is
Witten to the QUtE]LJ% FIFO from the DRAJ 4 in nmultiple data ',t.efTB to
utilize t h&OBBPRIARIMEA0400 f léaSﬁ.fl%tﬁélfrévgfbfhemﬁrﬁnqnﬁmmrgace Theo glelrﬁiwrwt Tlgpr;] gr 1; ?ce
[ [ | i nj gi,pters 1o e, - A ‘ (
the queue. arche PeRERIZE T RRpRBR: 4R |95 g kBT o sl et
aac}r~_s. eshabi heabipandhioaih thepﬁmﬂ%gnﬁnerﬁa&e1 N@efle FQd cytb o Wit e %k
addresses is elimnated, and t,:c --L1vl chip 22 acts in a node.

The nul ti pl'€R§r VBieni t§e eeynparator suthe DBAM indicitss Bdt theretahend @lojeodati fems \ \ av.
proi,.dit is L npytt g & h 2|m151f1 ut 2IO.O t: ilg t he FI FOCti)uffer 14 31 MAR
2005 5 oné (9a({]a |1%e Ch'pﬁ he myy 2048 $Tahsg bedhdo patsghe FPI&@TFUh?fl@TuLﬁZ is
enpty, theFdad suffer 1 pRI5E6hthaQMrdhekpput FIFO buffer 14 directly to the
ogﬁpﬁt FI FO buf ?er 32 by thguacti on of the 111M 20. Wen the output FIFO

buf fer 32 is corpréprirgl of tid mamorytiherfacpuat indida@dhbbfegts aca,dmblssthﬁalbﬁ/al Lt

| 20.] itched by the.control |ogic 24 responsive to the
e 20y A PR LD GO B80S, 21 ESpanSiNe Lo Lhe, o et e
DRAM chi p B@inady té he:pwdck@f el ®hdrd R ik B}o‘ﬁagﬁﬁzﬁa HLBOS,iRpd dLqr Thhe out put
FIFO 32 to read data from the DRAB I chip 22 through the nmenory interface

18 on the FBRARIE Hatepinguifithase éw@a@iatecrizi ar@wﬁsamethh?%%ﬁvfa{IﬁnggAﬁﬂ E:Eiep
SR, 1 cals 13 18,8180 001 8L TR 0 Sl o
buffer 14 teadtahe wout poititerd &rOabiktks@hie 3dta location on a read cycle, it means the storage
locations are empty, and when the read and write pointers are at the same location on a
write cycle, it means that the storage locations are full.
Thus, the read and write pointers and comparators 44, 46 and 48 and read and
write pointers and comparators 62, 64 and 66, operate to indicate whether the data storage
in the input FIFO buffer 14 is full or empty and the data storage in output FIFO buffer 32
s full or empty and to control the operation of the mux 20 accordingly. The read and
write and comparator in the DRAM operate in the same way. (It should be noted that in”
some applications a linked list of data items can be used rather than read and write
pointers).
The bus width of the interfaces to the input data 12 and output data 5+ can be the
same as the bus width at the memory bus interface. However, differant bus widihs mav be
desirable. especially if a DDR DRAM is used. The trade-off which must be made based
an the particular application is the amount of on-chip buftzring which will be provided
sthicon area versus the efficiency of the data transfer thardwidthy In most cases, e

tandwid:h s more important. The maximum bandwidih < determined by the width o the



The control of the nenory interface, as indicated above, is acconpl3§Qﬂ$zm%
a wite pointer to keep track of where the next group of data itens wll
be witten and a read pointer to keep track of froth where the next group
of data it%g% 111 be read. The conparator determnes if these two

poi nters ardfiein&sinee apdhileraieddmderhescam cprfcbamands aret datver Thiask Fator zienpt y.
The read a Mt 8 (POH Rt N rk.n, the follow ng way: en the read and
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at the same location"on a Wite cycle, It nmeans that the storage |ocations
are full. PAUsularhenmead panikt et tejupeil it en s anticompanat B ddn 46.and 48
and read aﬁd ite ?oigten§ and conparators 62, 64 and 66, operate to
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in" sone applications a linked list o ta itens can he used rather than
read and wWAYIEdO Si9E hrememonyTpasketgsvonihdifidaef) the interfaces to the input
data 12 and outqﬁéuq%%ﬁﬁgﬁqcan %e th ane ?s.the bus width at the nenory
bus interface. SUEIarEe thepprtiont tdevicp gl diipavepiony dya is wedintaphe
especi al | yiripht BIFODRBRAM ff §in 48 8dksidERBuicE a8@ 1l de based
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particular |IlInllllITilll packet size required t
t hi sI 11 ax| #H0rsihe gyt EFQ beffer 3@ tolaead dum faomd toubRAM diaip a2 3% hwiodiphs frvid |

usual l'y heydigtat ¢ e particylar appligatjon so the variable is on

the on-chip bu#@er FIEsclpEzgltlartﬁl\/]\,hgl*cl OW&H%‘?%%OLW‘@ “"r%i M Wﬁﬁwmlt i hewfisy 32 and
the DRAM chip 22 are empty, the mux 20 then allows the input FIFO buffer 14 10 write
directly to the output FIFO buffer 32. Thus, the DRAM chip 22 acts as an additional

buffer space when the data input 12 is greater than input FIFO buffer 14 and output FIFO

buffer 32 can handle.



divided by the data itemsize tines four. (The input and output FIFGs each
need to Ee able to store two nenory packets worth of data. | To sunir&rm,z}pgg%
the operation of the device of this invention, data is read into the input
FI FO buffer 14 from an outside source and is ",ritten fromthe input FIFO
buffer 14 to the output FIFO buffer 32 as long, as the output FIFO buffer
32 is not full. Wien the output FIFO buffer 32 becones full and the input
FI FO buffer 14 becones half full, the nlix 20 shifts and allows the input

FI FO buffer 14 to \wite data to the DRAM chip 22 and allows the output

FI FO buf f etWBRBR it daihedds:data from t he DRAM chi p 22. The output from the

out put FIFQ buffer 32 is outputted as output 34. \Wen the output FIFO
buffer 32 dnd th8UPIRANARALEH [eromanagingrdety, iInpwetonaityston tfhun aal dwside shwrcenput
FI FO bUffe"coﬂ1§ri§ng:"; ite directly to the output FIFO buffer 32. Thus, the
DRAM chi p 22 acts”as an additional buffer space when the data input 12 is
greater than i npninpaFFIDMbiiff@rfoldcélniagaul potinfidila iRk RIm 344 6aiideangdls, 31
MAR 2005 7 What is clained is: 1. A queue nmanager for managi ng data i nput
to a system froff S¥ R tEFRebwir r recetnpr stafing and putmyting RrEOtdS tesaidor
recei ving gpgestoring data items fromsaid outside source; an output FIFO
buffer for Teceiving, storing and outputting data itens to said system a
menory storage dewsn@yistiregd deiicvgintdrfabingaiith isaif Uhp| FIBObBIffee ranarehdsaitslit

out put FlI E&@%E{ger'%fnd a control nechanismto selectively wite data from
sai d input”Fl ?ff? to said nenory storage device and read data from
said nmenory st opagRrélan: ; ] : flar: i i .
control nechani sm i ncl ud%glllF%gt??egggt%ﬁh%g% Eég%&#ﬁélgtlnﬁ@ @u@’ffge? t(?(Sialdsai d
out put FI FOemery sforaget ddvicsadnd rwad plata FbRGsddinfiemory stdragd delvite ta sfitl raiput

pr edet er m ?ﬁ*‘b buffer:
wherein said control mechanism includes logic to connect said input FIFO buffer to
said output FIFO buffer until said output FIFO buffer is filled to a first predetermined
amount and said input FIFO buffer is filled to a second predetermined amount, and
thereafter connect said input FIFO buffer to said memory storage device until said memory
storage device is empty and said output FIFO buffer is empty, and then connect said input

FIFO buffer to said output FIFO buffer.

2. The invention as defined in claim 1 wherein said data is stored in said input FIFO
buffer and said output FIFO buffer as data items, and said control circuit includes circuit
logic to write data to said output data buffer and read data from said input FIFO buffer in

multiple packets of data items.

3. The invention as defined in claim 2 wherein said memory storage device is

configured to read and write data in burst mode.

4. The invention as defined in claim 1 wherein said memory storage device includes
at least one DRAM chip.



anount and said input FIFO buffer is filled to a second predeterrn'ng;ez,dMARmn5
anount, and thereafter connect said input FIFO buffer to said e

storage device until said memory storage device is enpty and said output
FIFO buffer is enpty, and then connect said input FIFO buffer to said

out put FIFO buffer. 2. The invention as defined in claiml|l wherein said
data is stored in said input FIFO buffer and said output FIFO buffer as
data itens, and said control circuit inc8udes circuit logic to wite data
to said output data buffer and read data fromsaid i nput FIFO buffer in

mul tiple packet Shofinekation i 4s€d8fined. inl RGNy ewhé@h Fpstdpfcib@fnintd Andiuit 4s
wherein said menory storage device is configured to read and wite data in
bur st node.corEPletPH@%ilrWéﬁQqOBﬂPéﬁsie@gflinﬁéémphntdﬁ aherhalf ilerei n sai d menory
storage device includes at |east one DRAM chip. 31 MAR 2005 8 5. The
invention as defined in claim1 wherein first predeterm ned anmount is

conpl et el y6f ul | Therdnveatenddgdined ehedisinn @ dwhelintail Scoafi6t Ridkcharfisth linclBdesThe

i nventions d?fi ned in claiml wherein said control mechanismincludes a
mul ti pl exoftpleXpRe i nvention as defined in claim4 wherein sai d DRAM chip
is a double density DRAMchip. 8. A nethod for managing data input to a
system from an outside source, conprising the steps of providing an input
FI FO buf f ef. f or Themsesiongasatefined or ¢laign datleeréinenisl DRAM $hipdis a0dtiubicd@enSioyr Ce;
provi di ng tput FIFO buffer for receiving, storing and outputting data
items to @§f§H§§@ten1 provi ding a nenory storage device interfacing with
said input FIFO buffer, and said output FIFO buffer;

8. A method for managing data input to a system from an outside source, comprising
the steps of:

providing an input FIFO buffer for receiving and storing data items from said
outside source;

providing an output FIFO buffer for receiving, storing and outputting data items to
said system;

providing a memory storage device interfacing with said input FIFO buffer, and
said output FIFO buffer; _

providing input data to said input FIFO buffer and output data from said output
FIFO buffer, and

controlling the data flow so as to connect said input FIFO buffer to said output
FIFO buffer until said output FIFO buffer is filled to a first predetermined amount and said
input FIFO buffer is filled to a second predetermined amount, and thereafter connecting
said input FIFO buffer to said memory storage device and said output FIFO buffer to said
memory storage device until said memory storage device is empty and said output FIFO

buffer is empty, and then connecting said input FIFO buffer to said output FIFO buffer.

9. The invention as defined in claim 8 wherein said data is written to said input FIFO
buffer and said output FIFO buffer as data items, and data is written to said output data

buffer and read data from said input FIFO buffer in multiple packets of data items.



providing input data to said input FIFO buffer and out put data from said
output FIFO buffer, and controlling the data flow so as to connecg sghg 0
i nput FIFO buffer to said output FIFO buffer until said output FI & u 12@
is filled to a first predeterm ned anount and said input FIFO buffer is
filled to a second predeterm ned anount, and thereafter connecting said

i nput FIFO buffer to said nenory storage device and said output FIFO buffer
to said nenory storage device until sai®-nmenory storage device is enpty
and said output FIFO buffer is enpty, and then connecting said input FIFO
buffer to sai d UHE piventidnFsed dufink@in cRim BRhéBineMtid RNwaRed &S hitebal fromh 84il 8
wherein said data is witten to said input FIFO buffer and said out put

FI FO buf f emeawryisiprge devies induistaeda. is witten to said output data buffer
and read data fromsaid input FIFO buffer in nultiple packets of data
items. 31 MAR 2005 -9 10. The invention as defined in claim8 wherein data
is witten]t.o ambe ifdkidn HnacTiakd in BRI BYwWBIEnaAR! MeMoFEstbhghbWedice MARIes11
The invention as defined in claim@8 wherein said nenory storage device

i ncl udes  #tleastane DBAMPRAM chi p. 12. The invention as defined in claim8
wherein said first predeterm ned anount is conpletely full and said second
predeterm ned anmount is one-half full.

12. The invention as defined in claim 8 wherein said first predetermined amount is

completely full and said second predetermined amount is one-half full.



