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SCHEDULI NG | N A RECONFI GURABLE HARDWARE ARCHI TECTURE W TH MULTI PLE HARDWARE
CONFI GURAWONY 28k gr ound of t he Inmmmn"mmulmmmtéesent I NVeOtiUsm/f9gtat es to
reconfigurabl e chips which can be u nt an algorithm One
software elenent that is useful for a resn#atigurable chip is a scheduler. A
schedul er interprets the sections of a program and schedul es functions to

be | oaded i nto di ‘mh @ I n one
enbodi nent, the f Egﬁﬁi ;fgﬁiggs ﬁ; £§§ p usage and the
schedul er determ née ) SV Ey function. It is
desired to have an i npr ovHARDRWARE GONEIG W@Nsa reconfl gurabl e chip.
Summary of the Invention One enbodi nent of the present.invention conprises
using nmultiple possible configurations for inplenmenting a specific function
on a recBadkiggonndbetietlinpentRat her than a single optim zed inpl enentation of
a function, nultiple configurations, each having different tinme and

resource requmeeﬁi%gansmv@m%mraeés%mnﬁ DRAbRCUMGRAUNIRER ERTbERRASS one of
t hese configurations to be | oaded onto The reconflgurable chi p based upon

the ti quirenments of the configurations and avail able tine
slots gﬁ ?Egg%ngrﬁgésg%ﬁtﬁrﬁhe reconfi gurabl e chi p. WO 03/ 02578. J

PCT/ US02/ 29~79 The avail abl e resources of a reconfigurable chip at any tine
is variable. For exanple, in sone cases, it is desirable to use
configurations that use a | arge anount of resources but do not use these
resour ces forOne safiware ¢lemgnt thaigs usefel for a regonéguiahkstchipcie )schedules. Aore usef ul
to enploy a configuration that uses fewer resources but takes a | onger

ti me. Byclhwahierdn@guets shetsectidne S apuddranl aadeolidduips faidtions 1o bdleadahadul er can
assign functions to the reconfigurable chip in a nore efficient manner,

speedi ngifitehty@sAURET it reOinflolfattdeHip SinHne chbddffent iRe FARAYS fes are | ef t
unused at any tine.

optimized for reconfigurable chip usage and the scheduler determines where to load this

configuration of a function,
It is desired to have an improved scheduler for use with a reconfigurable chip.

Summary of the Invention

One embodiment of the present.invention comprises using muitiple possible
configurations for implementing a specific function on a reconfigurable chip. Rather than
a single optimized implementation of a function, multiple configurations, each having
different time and resource requirements, are determined. The scheduler can choose one
of these configurations to be loaded onto the reconfigurable chip based upon the time
and resource requirements of the configurations and available time slots and resources on

the reconfigurable chip.
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The system of the present invention preferably uses indications giving
informati on about the tinme and resource requirenments of the configurations
and a sch&QP¥0%f84 i ne slots and resources. The schedul e fipcg/R0829F9 t he
configurations into the schedul e based upon the indications of the tine and

resource r equ*l"ﬁ@&@ﬂfaﬁle%soh%s Qf’mﬁécgﬁﬁg!{]rhﬂ@%hlpbagnfﬁn)%qybﬁjiab‘?@@ope a dynam c

schedul er operati ng sed upon the operations of

the program .or. it can b .a sche uced durin | ati on.

In one &RBEMIGERSOME fFiscs, r‘nﬂ/‘éﬁi? baﬁ?ie t8r’rB?F%"§l§g”éiat Fl P %T‘ lg]gg’hfl gurabl e
chip. The scheduler-is adapted to select a configuration froma group of
mor et hansawecsdui AP gat eaeitkass reseurchs b amistiveliionguimae.ila wshar nsianapt édst o

i npl ement the same function on a reconfigurable chip, the configurations
havi ng dnéfearsefitl ta emplogadonfigaatiaethacogss fenemntssurceh butakes hlongatiaokell er uses
an indication of a schedule of available 2 WO 03/02578 PCT/ US02/ 29. ~79
resources and the time and resource requirenents of the configuration to
select the configuration to be |oaded on the reconfigurable chip. Brief

Description ;lgy Bgﬁn%@c\éﬁ} ( ésg%lﬁﬁ cgnfl%urhﬁorﬁ e Xﬁéﬁgleﬁ’fca@ags?ggpnf' gurabl e

chip. Figs. ratet e resources an time required by two
dlffere configuratio f function t.o. be i erren .ed a reconfl gur abl e
chip. Filgectiops g e rﬁ?lﬂmﬁicr%eréms%wemfbgwrw? PEHUTE B uns of the
function of Fig. 2A or Fig respectively. Fig. 4 illustrates a schedul e
t hat al lopgEALioR&f theechin Slﬂ??efe&‘b?ﬁth%;[FISQWC%HTGﬂGfFﬁ"QJSC@Nthfﬁ% configuration of
Fig. 2B. Fig. 5is a flowchart illustrating a nmethod of one enbodi nent of
the present invention. Fig. 6 is a chart illustrating the operation of one
enbodi nent of the schedul er of the present invention.
The system of the present invention preferably uses indications giving
information about the time and resource requirements of the configurations and a
schedule of time slots and resources. The schedule fits one of the configurations into the

schedule based upon the indications of the time and resource requirements of the

configurations.

The scheduler can be a dynamic scheduler operating at runtime which changes
based upon the operations of the program, or it can be a static scheduler produced during

compilation.

In one embodiment, the invention comprises a scheduler for a reconfigurable
chip. The scheduler is adapted to select a configuration from a group of more than one
configurations. Each of the configurations is adapted to implement the same function on
a reconfigurable chip, the configurations having different time and resource

requirements, wherein the scheduler uses an indication of a schedule of available



Fig. 7 is a diagramof a schedule for the exanmple of Fig. 6. 3 WO

03/ 02578 Detail ed Description of the Invention PCT/US02/29-179 Fig. 1 is a
di agr am oWVODXREWMf i gur abl e chip 20. The reconfigurabl e chib@r/@8ozizcioudes a
nunber of slices 32, 34, 3G 38, the slices including reconfigurable |ogic

and NMenmiasoliftel dnd memﬂ@m%scﬁwea@hﬁrérﬂané:omsE&{f?g@kaﬁow t4is6l8ét thét 0
reconfigurable | ogic blocks able to inplenent a nunber of different

function referably include an arithnetic
| ogi c un??nf{%fg&c%rge ]gﬁegtg)éq %‘\%gb'g 5@?%?@@' configuration nenory. The
configuration menory stores the different configurations for the slices.
The term "configuration"” has two different possible neanings for the
‘resent invention. It can nean the configuration of the reconfigurable

| ogi ¢ at Brief Deseription of the Rrawing Figuresin, for a given function, the set of
configurations over tinme needed to inplenment a function. In one enbodi nent,
confi gur ati onFigrldas haaakadg bha cieghfiguraldathigur at i on buffer and an interface
onto the system data bus and system address bus. The configurations are
stored in an external nmenory and | oaded through the nmenory controller. The
reconfigurable chip also includes a CPU such as an ARC processor. The CPU
runs sections t t he
reconfi gurabl qul(gs rlaﬁiig 1fh§%%]j tﬂ€}688m995 dab ﬁmggq%%{il\églt%? rqueer%ﬁ\}l r onment
prefera runs. a sche Iustrat es xanpl e of one

confi gur%fi{‘lf’(gHrat“t‘?Bf UB%’OBrtBEEg@B‘%Wteg agﬁe%ﬁ‘gpfq%#c‘ﬁ]’ﬁn This exanpl e uses
three resources but takes one tine block. Fig. 2B illustrates another
configuration. This configuration uses one resource but takes four tine

bl ocks. The resources could be, for exanple) the entire reconfigurable
slice, or it Eigsl3A brd3Bmiusteteschatudasiegldneanting Gifve nines of elsofmnceien ofh a
reconfigurable chip. Note that the nunber of resource tinme bl ocks can be
di fferem,gf;g)A ot Fep, OB, f—@p@ﬂtve]gnbodl ments. For exanple, the enbodi nent of
Fig. 2B uses nore resource tinme blocks than the

Fig. 4 illustrates a schedule that allows the use of the configuration of Fig. 2A or

the configuration of Fig. 2B.

Fig. 5 is a flow chart illustrating a method of one embodiment of the present

invention.

Fig. 6 is a chart illustrating the operation of one embodiment of the scheduler of

the present invention.

Fig. 7 is a diagram of a schedule for the example of Fig. 6.



4 WO 03/02578.1 PCT/ US02/ 29~79 enbodi ment of Fig. 2A. Prior art would

| i kely sel ect schedulers the configuration of Fig. 2A as the optinal

confi guraY@M/0257%. 3A illustrates a systemin which five etTi3g220479
configurations of Fig. 2A are | oaded info a reconfigurable chip. This takes

five ti nﬁe&%hqﬁécﬂﬁ]gﬁ]gmggﬁ%}ﬁi&psour ce | abeled four unused. Fig. 3B

illustrates a syste e configuration of Fig. 2B is used

exclusively. |In this exanpl it takes. ej i me periods for e | ast
function to bﬁ%‘olrfﬁlaéfaeg.ra Pg? r«zforlflglgfg[?lpgﬁ)?Oatfbg,getCBp,flgwa icgw %(ﬂe schedul er
can sel ect between twy different configurations, the configurations of

Fi gs. 2Anslvdeppnumber of shiess 32 Ady 36038 rthe dlices gchudmeresoniiguratie fagicand anpl e,
functions 1, 2, 3, 4 are inplenmented using the configuration of Fig. ZA,
and confmgmogy units. Thé econfigueatdatopic prefardtdy divaduadlistoatcdrifigurabB: logivi s fi ni shes
all five functions within four time periods. Note that the schedule of Fig.

4 i's nongoadvd adendnhaRumbt el diftrehanssdit dMeascaifidurafle 1o or 3B. Even
t hough the configuration of Fig. 2B uses nore resource tine blocks than the

confi gurti : i ; hi s ksl :
cont 1 uraeyarprErEEinci ah BubichoTHEETLF (AL DR BRSHEIdhhe SR b1 e
chip. Fig. .5 illustrates.a nethod.of the present Lpvention. In.this

examl o cCeBBviaal Hspeh R sSRf e aS weaProERE M KRN, rotiarlisn
reconfigurable fabric. In one enbodi nent, a conputer program such as a
progr amt@® $4%€8n in a hi ghl evel |anguage like C, divided into sections to be
| oaded upon the reconfigurable chip. This can be done nmanually or with the
use of a conpuflée tggmogoringurations thap 8@ diffesdnt ippssible oiekniggs firitbapresanti npl enent
a section of the algorithmare determ ned, the configurations being

di f f er eRhivdniioh] Weamimdan ;8 @UAfigurbisén of the eatenf giralsle Madi¢ at 45/ tivevat hased

descriptions of the section of the algorithmare produced. The
har dwar ¢;hafedhdRsfor bikiveR Tan@ldR, MRRBES doffiBurhfiéhsDdver time needed to
implement a function.

In one embodiment, configurations are loaded through a configuration buffer
and an interface onto the system data bus and system address bus. The configurations are
stored in an external memory and loaded through the memory controller. The
reconfigurable chip also includes a CPU such as an ARC processor. The CPU runs
sections of an algorithm that cannot be effectively run on the reconfigurable fabric. The
CPU also in a dynamic scheduling environment preferably runs a scheduler.

Fig. 2A illustrates an example of one configuration that can be produced for a
given ftinction. This example uses three resources but takes one time block. Fig. 2B
illustrates another configuration. This configuration uses one resource but takes four time
blocks. The resources could be, for example, the entire reconfigurable slice, or it could
be some more detailed level of the resources on a reconfigurable chip. Note that the

number of resource time blocks can be different for the different embodiments. For

example, the embodiment of Fig. 2B uses more resource time blocks than the



WO 03/0257g-4 PCT/ US02129~79 configurations for the reconfigurable, chip.

The configurations are preferably stored in a configuration library. There
are two dWQeY@AT4mai n types of schedul ers that can use thecsysizmusf the
present invention. A static schedul er operates before the algorlthn1|s ran

and cannath&gh]@ne&tm 0T RRLRN A HRIP SHEISERRbDiel SRk AR

dynami c sc uler Erates at runt) me and can take |nto c on t he
dat a gen ﬁlg piﬂ}aﬁ] orllthm In the static schedul er of step 64 t he
reconfig GPYEH €O §%H§Huled selectlng t he best configuration for
t he avallable resources and tinme. In step the algorithmis run on the

reconf i gur abl Bgch rb']USI”@F"Staﬁé‘StGVﬁath&C"s%Y?élfdh‘e?O“fl&‘fr%toéé obHig B8 % gorithmis
run on the reconfigurable chip and the schedul er sel ects the best

conf i gur l@hdahintut reodnfigueatde chip. 'Ohis takes$ figetisieiperieddrasiddaven thdwesouesour ce
availability. Figs. 6 and 7 illustrate a further enbodi nent of the system
of the pmesediour W@l on. Fig. 7 illustrates a schedule for the exanple of
Fig. 6. In this exanple, functions 1, 2 and 3 need to be inplemented. Each

of _these f unciy} 015 13RS5 GaHSH W InCUb oAl Aich T Fi guimhanp havi ng

different tinme“and resource’ values. Functiorr 1 can be” |rrp enented using a
one-slice, thr gej time-unit con 10n r two-ti nme-unit
cont + gurSEl BRI b i ete. 3 Bhtr Y el et Gul /A8 kG
five-tinme-unit configuration, or one-slice, ten t| meuni t configuration.
Funct i orfOBRIY# be i npl ement ed usi ng a two-slice, two-tineunit
configuration, or a one-slice, six-tine-unit configuration. In this
exanpl e, Fundfig.chillustiraes mmm wiichshasghedideranas selecichetwedr tavo diffemenuni t s
configuration; and Function 2 is inplenented using the two slices, five

ti me unidonfigmafoguthatcoffiguriions ofdaye 2 ARINAQB, f6r sehadiilihgahefabsftgupilaveen t he
two slices, two tinme units configuration; or the one slice, six tinme units

confi gurd’ﬁ';ﬂ_ @thiSexamPle, PHGRAL 8, 8T 4 WRO IS HdNed using the configuration of Fi g.

2A, and configuration 5 is implemented by the example of Fig. 2B.

This finishes all five functions within four time periods. Note that the schedule of Fig. 4
is more advantageous than either of the schedules of Figs. 3A or 3B. Even though the
configuration of Fig. 2B uses mere resource time blocks than the configuration of Fig.
2A, In this example, the ability to use the configuration of Fig. 2B improves the
efficiency of the reconfigurable chip.

Fig. 5 illustrates a method of the present invention. In this example, sections of an
algorithm are allocated to be placed upon a reconfigurable fabric. In one embodiment, a
computer program, such as a program written in a highlevel language like C, divided into
sections to be loaded upon the reconfigurable chip. This can be done maeually or with
the use of a computer program. In step 62, multiple configurations to implement a
section of the algorithm are determined, the configurations being different in time and
resource use. In one embodiment, hardware-based descriptions of the section of the

algorithm are produced. The hardware-based descriptions are mapped into the



Looking at Fig. 7, Function 1 is inplenented in block 70, Function 21 is
i npl emented in block 72. Note that the selection of one slice, six-tine
units, eve® @3k it has nore slice tine units, actually moOr/ksodmeitoer to
i mpl errent the Function than the two slices, two-tinme units. As shown in
Fig. 7, @f@ aThe
schedul er Pfs;é%!rag lgsrt'g ot Ea??’:'t hl’ﬁ{) bt}g%é?ﬁlépg%tgﬂggrgﬁégmﬂ)ﬁ%gﬁeﬁ catl on
to fit one $ G h conflguratlons into a resource schedul e. Note t hat of
t he conf iQOI&HABAN éﬁébl es shown in Figs. 6 and 7 are rectangul ar in that
all of the resqurces are used in each of the time units. This is not
necessarily t Heeaas twoifferentaaain dypes shashgdylersithalsan usgbasysere ofthe ci ency
of the entire systemin order to operate. One way of managi ng the

ef fi ci engyesest invemmouAsstitivscheduber operfites baforeithetalgaritiea isipntapd @aspe caldei ¢
algorithm By feeding the different configurations into different to the

schedul e jpiolcbRsidaratinuAa Bendpited 8) tHedl @Hthin. ARBRAmiIPschB&ulél dpRrds Aper ati on
of the reconfigurable chip. Qher i ssues invol'ved with the schedul er

i ncl ude Erﬁﬁﬁéjméaﬁxstaké fnl&@drfsﬁfeﬁtt%”%da?dq cﬁ%?a‘?gd Egt &l drﬂhrﬁhﬁthglfaﬂ e other

functions are co ted, natura y in so cases aster configurafion is
sel ected, eve oac nfl tian |ch ses .fe resource tine
b1 ocks. st Op SR EG be reBRBHoPE (s T8 BRI RE M 1k he. art ¢ hat
the invention can be inplemented in other specific fornms w thout departing
fr om t he cQiguratiqgy fog H’é’r%’ét’@?‘e tesayreey andtige. d? &€erfto e gty dyrusasighe ment s
are therefore considered in all respects to be illustrative and not

restri ct racenfigrablecbjpe Fof theldynamicesahéduteri ig stdpl fsthe atgodithn it ve cagpended
clainms rather than the foregoing description, and all changes that cone

wi thi n t kkonBgurhble caiparidang schetiulenytieca thabest cbafigahtiat eutiofitigndedp bp be
embraced herein. 7 WD 03/0278-1 WHAT 1S CLAIMED 1S: PCT/ US02/29-179 1. A

met hod cegmy gguﬁltﬂﬁhs bRge\Incthd tbsBUCE h%ﬁbﬁﬁ%s' ble configurations for _
i npl ementin function on a reconfigurable chip, the configurations having

different ti nﬁggng'aﬁm sﬁg%e R el S SARIb e pliSLg the time

and resource t ur renen he con gura 1 ONsS onf| gurat| on

to i mpl epent ﬁhon in h(ﬁg&)cg]}ﬁr blelcerthgl rf&r} éfoadl this
confi gur H’tVFQﬂPq ‘3 d P%@(’ﬁ?faisﬁ FUbT ample g SRS §FaPSi m 1 wherein
the different configurations are stored ina library of configurations.
functions 1, 2 and 3 need to be implemented. Each of these functions are associated with
multiple configurations having different time and resource values. Function 1 can be
implemented using a one-slice, three-time-unit configuration, or a three-slice,
iwo-time-unit configuration. Function 2 can be implemented using a two-slice,
five-time-unit configuration, or one-slice, ten-timeunit configuration. Function 3 can be
implemented using a two-slice, two-timeunit configuration, or a one-slice, six-time-unit
configuration.
In this example, Function 1 is implemented using the one slice, three time units
configuration; and Function 2 is implemented using the two slices, five time units

configuration. This leaves Function 3 with a choice between the two slices, two time

units configuration; or the one slice, six time units configuration.




3. The method of Claim1l wherein the configuration is selected so as to

speed up the total
wher ei n tWe 03/62538% ces are slices.

i ndications of the tinme and resource requirenents are stored for each

confi gurati on.Ldoking Rgthedn@fond igi

]
scheduler. 7. The nethod of Cdaim1l I\?Flerei n the scheduler is a stati

schedul et fimeie) FHARY NG Batthd shbRiohiof ofe SERCEMliFnd Stk b RodiS

t he avai I"a?g

time slots and resources for t reconfi gurabl'e chip.

c

8

operation of an algorithm 4. The nethod of Caiml
5. The met hod of C ai m PCEHHEYRM79 he

tmeheden blochg0sERRHBh el id S a dynam c

erm ne
WO

03/ 02578 .PCT/ US02/[.29-t79 9. T t f d.ai | in.th hedul
o oed ik muyalica il Pods s 0EL FonCdeltr €ipEmen ittt hed 58 e

met hod of Caiml1l wherein the reconfi

fabric.

-chi p i nclthehddock Po.ocessor .

urabl e chip includes a reconfigurable

shicesTHe-HEEHBHS ohS B10ain Fgle Fencion ics Meplsientsdrin Blogk JRTBhemcl udes
a nunber of slices. 12. The nmethod of Claim| wherein the reconfigurable

runs a dynam c scheduler. 14. A scheduler for a reconfigurable chip,
schedul er ada%@@cﬁdﬂu&@'iﬁﬁkf@am?@éﬂméﬂ’ialt Qesfaresourcdnim@ ndigatien tdan one

configurations, each of t

e con

13. The nmethod of Claim 12 wherein the processor

t he

igurations adapted to inplenent the sane

funct i on 0 oAk 86BUOHAHIARLR IER FresdiS LARKIOWAL RS R VLRGpdELEr ent Li e

and resource requirene wherein t

ulrer uses an |

cation of a

schedul e of avai,l abl e f.esqur and the ti a squrce requirenents of
he® cont CGUPFS BT JES infreerE Biang ek i e HEonEE FshliGe’ 8 i

reconfigurable chip. 15. The scheduler of Caim 14 wherein the schedul er
has acce$§achaf the imsuapy THsisd10h Pe§SRAY BEICBSepl e configurations for the

single function. 9

The scheduler considers issues about the efficiency of the entire system in order
to operate. One way of managing the efficiency is to reduce the number of time units
used up by a specific algorithm. By feeding the different configurations into different to
the schedule , the system can more efficiently speed up the time of operation of the
reconfigurable chip. Other issues involved with the scheduler include dependencies. If
certain functions need to be finished before other functions are completed, naturally in
some cases a faster configuration is selected, even opposed to a configuration which uses
fewer resource time blocks.

It will be appreciated by those of ordinary skill in the art that the invention can be
implemented in other specific forms without departing from the spirit or character
thereof. The presently disclosed embodiments are therefore considered in all respects to
be illustrative and not restrictive. The scope of the invention is illustrated by the
appended claims rather than the foregoing description, and all changes that come within

the meaning and range of equivalents thereof are intended to be embraced herein.




WO U3/ 02578. PCT/ US02/ 29~79 16. The schedul er of O aim 14 wherein the
schedul er speeds up the total operation of the reconfigurable chip. 17. The
schedul erwof03@e¥EBM 14 wherein the resources are slices on HATRUS02/29479
reconfigurable chip. 18. The schedul er of C aim 14 wherein the indications
of the tiwgopIsidEAIFEIYiS:e requirenments of the configurations are stored.
19. The scneaurer of T aim 14 wherein the scheduler is a dynam c schedul er.
20. The scheduler of Caim 14 wherein the scheduler is a static schedul er.
21. The schedul er of Claim 14 wherein the schedul er determ nes avail abl e
time slots and.resources fromthis schedul e and exam nes the avail abl e
resour cesl-and A MeEhed OIPTISIE. The schedul er of C ai m 14 wherein the
scheduler is run as a dynam c scheduler on a processor of the

r econf i gur abl g@reviding m@tiplk(possiblazniigurdians ASr igiplepentingra fasctiafio® a | / 6 n& j
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4, The method of Claim I wherein the resources are slices.

5. The method of Claim 1 wherein the indications of the time and

resource requirements are stored for each configuration.

6. The method of Claim 1 wherein the scheduler is a dynamic scheduler.
7. The method of Claim 1 wherein the scheduler is a static scheduler.
8. The method of Claim 1 wherein a schedule is used to determine the available

time slots and resources for the reconfigurable chip.




& 10% & () - |

] dEbC! 10% & ()-10% & ()-Ss! 10% & ()-&10% & ()-10% & () - &Tlo% & ()- dq |
dEbC2! 109 @0I2508410% & () -. @0% & ()-9*10% & () - (! 10% & ( PCPASOYI4Y - |

. bO " 910%&' ()-10%& ()- 10: 10: 10:=10% & ()- 710% & () -

410% & () -, [ dEbCY" 310%& () - L10%& () - s109%& ()- S10%& () -

L 10%& () - @10% ()-[aBbC 10%& () - 9d0%& () -

| &Ys! 1098 () - 'Phd Afuiod)of E1GURL Wherkiyt IRY4ZhéJuleddidiiestfe 2hilable

10=s109%& ()-33910%& ()-L2310%& ()-Y., 10%& ()-,, s10%& ()-tdEYNC L109%VE ()- L
LO9VK! () 150Q%Bhd Vs sRIMEhE JenbAAOIVE: () - 10%VE () - p YdEYNC f

109VE () - 109V’ () - &LOVE () - &s! TOYVE' () - OFLO%VE' () -9, Z1OWE' ()-y. ! dEYNC
»ON109VE' () - #S10%VE ()-!! 1090V () -1 109%v& () - @L0%VE () - &LOYVE ()-!{i dEYNC 2

109%VE () - 0! 10908 ()-. 109%V&' () - S, g10%VE ()- & 109%VE' ()-' : ! 109%VE' () - t % mbCL0%

0& ()- 10M 10M

»10M=109%v0(Shegnehog el Fjalmllome'(’)th%@%&w% gblgghipdrriudes amgopniigurable S

10% 0& () - &10% 0& ()- 910% o0& ()- f 110% o0& ()-"L10% 0& ()-1 k

dEmbC&! 108 ()-9' 1 10% o0& () -10% o&' ()-910% 0& ()-9s10% 0& () - Fs10% 0& () -
bj dEMbC 10% 0& () - 9910% 0& ()-# 10% o0& ()-& @

10% 0& () -1 9! 10% 0& () - &@10% 0& () - S@ENDCA 10% 0& ()-2 10% 0& () -0

10% 0& ()-1.110% 0& ()-@9' 10% 0& ()-* 10% o0& () -

bCl " L10% & ()rHeleihgd b} Clak) 10wAdem iOreemaiatangichi R0 Dfnfr 0% o2 ()
1 1" w dEbCYsS! 1096 & ()-, 109% & ()-' 10% & (J-S109% & ()-109% & ()-fL! 109% & () -
W' $#{ ##ﬁﬁ%gEb@@D%‘ & ()-s&10% & ()- 109% & ()-S

109% & () STT09%6 & () - @0% & () - RE$YLBAMBIEDCLE* : 1 109 & () - (10% & () - %S10%

"& ()- # 109% & ()-s!!10% & ()-sl 10% & ()- M8&&' Y' ' dEbC&710% & () -

12.  The method of Claim I wherein the reconfigurable chip includes a processor.
13.  The method of Claim 12 wherein the processor runs a dynamic scheduler.

14. A scheduler for a reconfigurable chip, the scheduler adapted to select a
configuration from a group of more than one configurations, each of the configurations
adapted to implement the same function on a reconfigurable chip, the configurations
having different time and resource requirements, wherein the scheduler uses an
indication of a schedule of available resources and the time and resource requirements

of the confi guration to select the configuration to be loaded on the reconfigurable chip.

15. The scheduler of Claim 14 wherein the scheduler has access to a library containing

the multiple configurations for the single function.
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<=>? @G\BCOEFG-T iaachriparet 1Civim 14 wherein the scheduler is a dynamic scheduler.

20. The scheduler of Claim 14 wherein the scheduler is a static scheduler.

21. The scheduler of Claim 14 wherein the scheduler determines  available time slots

and resources from this schedule and examines the available resources and time slots.

22.  The scheduler of Claim 14 wherein the scheduler is run as a dynamic scheduler

on a processor of the reconfigurable chip.
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