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BRI EF .DESCRI PTION OF THE DRAWNGS FIG 1 is an illustration of a sys?&8MAR 2004
including a resource shared anong several users. 30 FIG 1A is an

ilI'lustration of a systemaccording to a first enbodi nent of i on.
FIG 2 shoWP%¥Yuchart of a nethod according to a second g[rr:rggjd% %ﬁ?g of
the invention. FIG 2A shows a flowhart &f an alternative enbodi nent of a
nmet hod 35 according to a second enbodi nent of the invention. FIG 2B shows
a flowchart of another alternative enbodi ment of a nmethod according to a
second enbodapeeityof Whb fespeet tora date @mamrhcationgpithwayp5rg overload
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enbodi nent e itnvention. FIG 4 is an illustration of a system .
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use the resource at rate Yo (300 gallons / mnute). Such an assi gnnent
effectively avoids overl oading the 25 resource. However, if fewer than all

of the users 120a-4 are ligﬂgﬂ%@A%@?nﬁﬁﬁiW@ﬁ any given tine,

this approach is al so wast resource capacity. Now consider the case
wher e resource 10D haystdm oganethodpacsorging tojam@mbodiment of the invention, a

20 resource is shared among a set of users. Each user has a usage rate selected
from a set of available rates, and each user’s use of the resource is determined at
least in part by the user’s usage rate. Each user also has a set of persistence
vectors, each vector element corresponding to a rate among the set of available
rates. Selection of a user’s usage rate from the set of available rates is based at

25 least in part on one among the set of persistence vectors.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an illustration of a system including a resource shared among

several users.
30 FIG. 1A is an illustration of a system according to a first embodiment of

the invention.
FIG. 2 shows a flowchart of a method according to a second embodiment

of the invention.
FIG. 2A shows a flowchart of an alternative embodiment of a method

35  according to a second embodiment of the invention.
FIG. ?B shows a flowchart of another alternative embodiment of a

method according to a second embodiment of the invention.




gallans/ m nute and the set of available rates is as above, but where?ghr3Mi
probability that each user will be using resource 100 at any given tine is
only '/4 (weoas@osre that each user's use is uncorrel ated wiRGT/USMR662S each
of the other users). In this situation, a nore optinmal utilization of
resource 100 m ght be obtained by permtting each user to use the resource
at rate Y, (1200 gallons / mnute), as only one of the four users is likely
to be using the FI@?Q}‘M&W?’Q e&we@a/uqtfvae&etwe acsasraqagrtéea truisc?eti% Ent han
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in an Over|Hﬁ91eﬁ%(§é&6&8f&{mﬁerh|@§ﬁ[gr§h schene) however, an overl oad
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O her relevant aspects of persistence vector 10 structure, distribution, —
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. resource without creating an unsuitably high risk of occurrence Df MR 2004
overload condition. 25 In this exanple, the elenent P2 is set to indicate a
probabi | i tyo §f24b02 . and the other two elenments of P are eaditesookes2s
indicate a probability of zero. Before eagh use (i.e. for uses that are
di sconti nuous and discrete) and / or periodically during use (i.e. for uses
that are conti nui ng over tinme), each user chooses a permtted usage rate

based th ts . For_th
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usage rate 110i taken from a set of available rates. (Note that it is possible for
the system to include other users who lack a set of persistence vectors.) The
length of each vector in set 130i may be any integer greater than zero, and each



may al so be considered as a transition probability matrix wherein, fp§MAR 2004
exanpl e, each colum conprises one of the persistence vectors and each row
corr espondwote@2#008 anong the set of available rates. The paPGT/E¥0EH625

persi stence vector to be referenced at amy point nmay depend, for exanple,
upon the current 5 or nost recent actual or permtted usage rate, such that
a user's future use may be constrained to some degree by its past usage
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control unitP®i shes users ab
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zero and/or by nodifying the persistence vectors) corresponding to that
rate. Alternatively, the control unit
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use only the |l owest rate by setting the probabilities for all other rates
to zero. ughidgdeson M ght occur in an energency situation,pdpUsheeds! e,
where it becorres deS| rable to support as 9many connections as possible or to
reserve a portion of the capacity for prifority use without term nating
service to other users. On the other hand, the control unit may effectively
transfer control over, resource usage to the .users b setting,the
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mul tiplyi ng&? %t%e %EISF? SThe user then uses the resulti ng nodified

persi stence vect ém manyvapplimasions, thetsabbf shailatde patesinaete ascggedabghat a
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capaC|ty neasur e users usa rate, % set
of persi st eaeh elementsW, aemteaerstmg afprababilidpithat sarae rat‘mtés il e assignsd.t he

resource by R&f R ﬁﬂ@ga‘i"s‘c&"cﬁ'thﬁyo afh 45eY Sis! £ vAled QssiAfterittfor this user,
35 and 0 £j<m-2. In the loop of blocks 330, 340, and 350, the maximum value of j

is identified for which x > W,. If the test in block 330 succeeds, rate Y;,, may be

chosen, or the usage rate may be chosen as min{Y.,, Y, as in block 365, where

Y, represents the highest usage rate possible given the user's current




least.in part by the usage rate of the user, and wherein the usage rat%eMAf 2004
each am)ng the plurality of users is select ed fromat |east the user's set

of avail e‘t" g@g said sel ection being determ ned at | eagkrhidofisis by one
anong the Oy persi stence vectors. z. The system according to claim1,

wherein each el enent of each vector armﬂt@ the set of persistence vectors
corresponds to one anong the set of available rates. 3. The system
according to claim 2, wherein each el enent of the per5| stence vectaor of at

| east one anamgterissicpl Jf ahe tpleg ofi§ apachesesg dpt2logk p8pEsn the rae Yisisng a

rate at 'egﬁése@ts JTh&Wi38, tﬂbevﬁ&rer@ﬁfgn@é&ane&ee@n@rmtmsseem@tfe @uaithabl e
rat es. astem accord %Fto c wher ei n each vec nong .t he

set of perﬂ%b@ @S BRAHPE VY fé%ct)éﬁdgcqra%%@ Q¥AHG '"?@F ?heév& dBi e
rat Ies 5. TIG. 34ST8ME Measdl nfy to@anémdrmjanosmmb asd emm@mtmegh nganebeteri ned
at | eas |n part Vi ous usage e r

accordihg £® EP%? Bgté’ve%tg‘fee ugﬁeﬁgeanedﬁ{é\ﬁf Cga%fﬁﬁgetg%t tonll t?oﬁ)éﬁ%&/w Y

per si st encéloukc3y sepend gpom tise p@rtmtéa!acrimxgctehlétls%Of tite Waﬁﬂi lefl)s@nrf@t e<s 7.

The system LAGGRr ding to claim6, wherein the value of at |east one nember

of a user's Set’of available rates is substantially eq uallto 19, 200x2°
bi t s/ second, wh&venrnja ¢aseaihere:ageFsistence vector ISypi,Originglly-pyesenfe éﬁha

accordi ng @pl lgl i @oss‘ﬂf‘l@r @jrntdeﬂugélelt@ﬁgbn?fatavaﬂmblfeomsm af vator] aglst one
among it ser eV ue of S t set
gFant Faxiel LHB?) ntb%‘fi" %EIQ&%t @qb%l‘ { h Qgt

is sub U o anot her
The syst emaasngnnthrttg:moed:ﬂlm o 6nlyvum¢ eFtrSt. leprehagilifyadensity &%nqt@é\stﬂ?ﬂe

among the Q/Je%o"illf’ﬂﬂéyq;e AR Eicke ﬁo%h{pebﬁﬁgﬁcé%&or V0as; The system accor di ng
to elaimé6 an actual use of the resource by at | east one anong the

plurality of""us rs i's not great er than the user's usage rate. 11. The
system acco[[.dl (lcl g\ \A/nere nsat | east one anong the set of
pr Sen

persi stence 'vect ~"<’£1"'E:urml'at| ve density function vector. 12 :

The system accotdl ng to claim 11, wherein said cunulative density function
vector is bﬁse (] I[ea_ls in part fromone anong the set of persistence
vectors. 13." THel system according to claim6, wherein each vector anong the

set of per ste tors cotres o] eCHP f e
rates. Shfﬁ’et Qégt%ﬁﬁaﬁ?}%%és ? teh Q wher &%ﬁ{ggggn%ﬁgﬁﬂdewﬂ%

pl ur al |115y girogedure drdts equevalemts set  of ava| I able rates. C 1 S. The system
accor di ngnbg' %lﬁm 6, wherein each anong the plurality of users has a
random nu rs d wherein said selection is based at least in part on a

rel ation betweéh the random nunber and at | east one of the elements of a
vector in thearsistérsesetctorf iptren sorsitectedcighsthat its elements represent the

N elements of Z. For example, a vector W suitable for use in the implementation

- of FIG. 3 described above may be constructed according to the relation

20 W =1-Z2,
such that an element of W having a value of 1 represents a probability of zero,
and an element of W having a value of 0 represents a probability of 1. Many
other relations may be chosen to exist between the elements of a persistence
vector and the probabilities which those elements represent, depending on the

25  design of a particular implementation.

If and when an overload condition arises in a system according to FIG. 1
or FIG. 1A, the users 120 may not be aware that an overload has occurred,
especially if the resource is consuming reserve capacity in order to meet user
demands. Even in a case where the overload condition causes the resource’s

30  availability to a user to drop below a user’s expectation or demand, the user
may still be unable to verify whether the shortcoming is due to a resource
overload or to the failure of another component in the supply path. Moreover,
in certain applications such as wireless data communications, it is possible that




16. The system according to claim 15, wherein the random nunber of eA8MAR 200k
anong the plurality of users is drawmn froma set having a uniform

di stributi o1l24o0s T N€ system according to claim15, whereinpgpidoesRkRCti on
Is based at least in part on a relation between the random nunber and at

| east one of the elenments of a selected ¥éctor in the user's set of

persi stence vectors, and wherein said sel ected vector corresponds to the
previ ous usage rate of the user. 2 9 BAR ZdO~ 18 18. The system

accor di ng tBOdeedhpckanechraien exise Wharshy atuser pnay abialy tisely setificetbomef ses

a data prodggeieriand. GaeRefdi®NBelilter 4eAPCORBARS t6 UIP thS BSoArdedliBaRfardat a
pr oducti on. he system according to claim 18, wherein the resource is a
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clai m 15, wkferedxample, dysadopsingnendiffarent qrersistendges veetonk e Suebt feedback
represents @a%ﬁfﬁbﬁ%é’ﬁa@&ﬂ%bt YsdfuDGh i MheY CAbAIovetfoadl BRUSHSAE WHRE Ak 45 NY
to claim 21, er el g,sa d curgul ative density function vector 1s based at
least in paHESFEO? ST HIORR SR T1Ats 10 thE FEOWER O PRE O3 JNOTPIEesyst em
according t¢e.gltaiifndicate tHauatdiRbiltyngrddditignal capeaityl orentdductibarifiresduiee
control yni % éae& hves information relating to the resource, and wherein the
p

control uni ies at least a portion of the set of persistence vectors
of at |east one dHeryshewspgrexample offsugher system withsusgapabiditcorbersin t o

clajm15, fuphtiel uBRNBOI BLéied ikfRiratlonuitiliteddelifige dfhes6@Rb 140D byNhders
receives m%grr_aé{efon rel a&:"ng to thtg resouyrce and V\{_hEI‘EI n t%e cogtrol unit
nodifies at Fedist QT REATPI CBIrerh ZAE Rt UFE BiePRE OF BRLTS WAELY SYLOHF OLSq Rt
one anong t heemirunatd ugersf ressevescapadityaavailabde,rpredigted 25paditie seates efithe
accor di ng t Qedch AN iffornthlGhk irBlating RASEREIBea BN dnbiifedifbd QheRR Hab Rl e

vectors repr?fsents a cunul ati ve densit fgchog vector. 26. The system
accor di ng t BMEFLIEIPYIFE GAPAFKY (PrSAR MSc it +PyEo Bﬁéti"tﬁ\ﬁ AR AISUS I FOTUREBHS | 5
based at | edased onphist(ahdqpossitdy they infernsatioroto peesi 420and ®vee edsplestive 2 9

BAR 2004 1 he. . ' ' 140 ;
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plurality ofh §agythe respective permitted usage rates 410a—d of the users. Note tgat it is
20 possible for control unit 460 to be implemented within the resource 400 or,
alternatively, as a part of one or more of the users 420a-d.

If a user becomes aware of an overload condition, the possibility exists
for user-driven remediation. If at least some of the users are able to
communicate with each other, then a solution such as a reduction in usage rate

25 may be negotiated between them. In many instances, however, such
communication between users may be unavailable, impractical, or undesirable,
and it may be desirable for a centralized feedback mechanism such as control
unit 460 not only to convey information relating to the resource but also to exert
some degree of control over the permitted usage rates (for example, control unit

30 460 may issue commands that contain or relate to changes in one or more
persistence vectors). |

If complete knowledge of the future usage requirements of the users
were available, then it would be theoretically possible to construct an optimal
usage schedule that would satisfy the users’ requirements as much as possible

(9% )
wn

while completely avoiding all overload conditions. In many practical systems,
however, a user’s future needs will be unknown even to the user itself. One
way to prevent overload conditions in such systems would be on the basis of
current usage requirements: for example, by granting usage rate allocations to




28. The system according to claim23, wherein at |east one anobng th%b{ggé%%
persi stence vectors of at |east one anong the pl urality of users is !

at | east iy pdaboon ( 1 ) another am)ng the user's set of peIFIsHRERE
vectors and (2) a correction vector. The system according to claim23,

wherein at | east a portion of one armng 1t2he set of persistence vectors of
at | east one anong the plurality of users is based on a product of ( 1 ) at
| east a portion of another appn e user's set of, persistence vectors and
(53°a corr aterontled o essst Bngs o JS cBRFLED 6PRY o, th UoRES sROSeROrLre « ne
control unidsersdaek tohthe aoneel iwtit vbc\tver/et,omch @astheme wonhy rédpeire an
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AN, LAY, A&n@orpdkaﬁd/ﬂy\feiwen&b aB3&, And\Ql. 2\ Bateéht No. 48,3240, 7 ewttftRd “METHOD OF

A3 AF. A53 )
(a] ca] ca] ca] ca cg?l\m];ca(] caul}{\ggﬁca EERah}:&g%ggm ca cg clg Lgfgﬁ?bﬁf&c‘(:gl]'s& )(zg]lc

- <J(h* u* x** Ne 2001 and assigned to the assignee of the present mventlon Such 'schemes

<<zU0 i 5] V] @ableahe a])mail amid wadharonabl ajthahe abasJlhalinaiealses] wajonabl tha] ca)

ca) o] cal o2l L ogl i Soh AR Bk e CoRRTAI IS PR 3o

f 5f Cf N
wj ca\zx]uglaf c\a]deaqsw] suel) esthe a]qdys}lea]an,chg\@aqa@gq @faqv(@elf%qq&léqoea] ca] ca] ca] caU] ca]
caU ca] ca] ca] ca] gy, C@Acgll\cfntvgf fﬁ%‘ga%éaak a fourth embodiment o

#,17? | gb] X] caUl ca ca
ca] cg\llj]ch] 1; Véailvé] 3\3]&35 Ik 5 8}ma]t10r] realLte%] to Ut];a J o?] ]
O MBz u¥f a\ Mkdumkci@Dds) asdrs dP2ajd ancadach usat dazldae]sca}eia}fq&]rsm]e@@ vattas)] cal

cayl Ca] cay = hfs2ek ? tt QS%E 412i of each user 422i i
f d z
e e AR Ao
r | wenmhc”Y] | fespbetinte aprahan] @alons] g a@@a]—daﬂfoa]e&ahqa]ecaﬂxda]coahﬂmaaqisa] ca
]rr\e/:/]r (r:rﬁ] ,(53(} f gaCL&?JIRqu x%la(i?]tg?}\gl]q%ecs]am cir% xgigéca]peaflst ce.vec ors)J Nefe R-] La]ca
] ca] ca]¥a] c'é]%ﬁ?%%‘]’@afpé&?@&'f’éb)}‘éa‘!@a‘@ azaénﬂf manted - wi &gefewego O 0k (
) - F1 109%& ()aherr&l.i@r%ﬁy(hs é‘%ﬂf &nel(b%&l&ré)of’/&héﬂ&&ré)ﬁ,% @A Qmiplary® 10%

& ()-, 5109

105<10% () 24P REeHBRETe TR (5 RO O TR RS

AP a?MB7 10a9th#108®)d@s¢iibed sn HGgle() above is shown IG. 4B, wherein users
520a-d are data-producers, each having a set of persxster\ce vectors 53Ca~-d;

30  resource 500 is a common transmission channel linking the producers with data
consumer 550; and control unit 560 receives usage information from (and may
be incorporated into) the consumer 550. Producers 520i use resource 500 by
transmitting data to consumer 550 as allowed by permitted usage rates 510a—d,
respectively, and they receive respective signals 540a-d from the control unit.

35 Consumer 550 and control unit 560 may be parts of a base station, and control

signals 540 may be carried over a forward link of the communications channel.

Any of the methods described or suggested in FIGs. 2, 2A, or 2B or in the
text above may be applied to a system according to the embodiments illustrated
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0= A H&.&s (4)A and 4B. Tf the proce ure is successful, the user uses the resource at

a rate not greater than the selected rate. The rate assignment procedure may be
repeated when, for example, a persistence vector is updated, some scheduled or
unscheduled event occurs (expiration of a timer, triggering of an alarm event
5  such as a low-power warning, etc.) or a predetermined time delay has elapsed.
At any particular time, a user’s use of the resource conforms to a
particular permitted usage rate among the user’s set of available rates. It is not
necessary for all users to have the same set of available rates, but the set for
each user should be known to control unit 462 (560) so that it may reliably
o 10 predict the state of resource use and issue control signals appropriately. It is
also possible for each user’s set of available rates to be updated or otherwise
modified according to a command issued by control unit 462 (560) whether
- such a command is issued periodically or according to another scheme.
The set of persistence vectors may be a permanent aspect of the
15 operation of the user, or it may be issued by control unit 462 (560), in which case
one or more of its members may be updated periodically or otherwise.
Situations in which a new set of persistence vectors may be issued are not
limited to overload conditions. For example, a persistence vector set may be
issued to a mobile unit at channel assignment and again upon handoff. Other
20  situations that may cause the control unit to send a new or updated persistence
vector set to one or more users include the following:
e A user first requests usage of the resource.
- e The control unit wishes to reserve a portion of the resource’s capacity.
e The control unit wishes to deny resource use to one or more users.
25 e The control unit wishes to maximize the number of users able to use the
resource at one time.
e The control unit responds to a request from a user (or to requests from a
number of users).
o The control unit responds to detected or communicated user characteristics
30 (e.g. recent usage rate). .
e In a wireless data communications network, the number of connections
between the producer (mobile station) and the ground network (base
stations) changes.
Persistence vector updates may also be used as a means to pass control over
35  usage rates between the control unit and the users. For example, the control
unit may prevent users from using the maximum usage rate (or any other rate)
by se'tting the probability for that rate to zero and/or by modifying the
persistence vector(s) corresponding to that rate. Alternatively, the control unit
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may cause one or more users to use only the lowest rate by setting the
probabilities for all other rates to zero. Such action might occur in an
emergency situation, for example, where it becomes desirable to support as
many connections as possible or to reserve a portion of the capacity for priority
use without terminating service to other users. On the other hand, the control
unit may effectively transfer control over resource usage to the users by setting
the probability for the maximum rate to one, thereby permitting each user to
select its own permitted usage rate.

In a method according to a fifth embodiment of the invention, the
occurrence of persistence vector assignments and updates is reduced by using
correction vector sets. In a basic implementation, one set of persistence vectors
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is shared by all users, and a set of correction vectors is transmitted to a user or -
users for whom a different set of persistence vectors is desired. Each elementof -

each correction vector corresponds to and modifies an element of a

corresponding persistence vector, and the user applies a correction vector to the

appropriate persistence vector by, for example, adding or muitiplying the two
vectors. The user then uses the resulting modified persistence vector or vectors
to establish its permitted usage rate according to one of the methods described
or suggested herein.

Implementation of correction vectors reduces control traffic while
allowing a system to appropriately accommodate users having different usage
behaviors or profiles (e.g. premium vs. economy, commercial vs. individual,
scheduled or automatic use vs. use on demand, etc.). In a variation of the basic
implementation described above, the set of correction vectors has fewer
members than the set of persistence vectors, each such member corresponding
to and modifying one among a predetermined subset of the set of persistence
vectors. For example, correction vectors may be supplied only for those
persistence vectors most likely to be referenced by the user. Alternatively or in
addition to this variation, one or more among the set of correction vectors may

have fewer elements than the corresponding persistence vector. Such

variations, which reduce the volume of control traffic even further, may be used
to concentrate control information by restricting the corrections to those
persistence vectors (or elements thereof) which are likely to have the greatest
effect on resource usage.

The foregoing description of the preferred embodiments is provided to
enable any person skilled in the art to make or use the present invention.
Various modifications to these embodiments are possible, and the generic
principles presented herein may be applied to other embodiments. For
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among the set of persistence vectors.

2. The system according to claim 1, wherein each element of each vector among the
set of persistence vectors corresponds to one among the set of available rates.

3. The system according to claim 2, wherein each element of the persistence vector of
at least one among the plurality of users represents a probability of using a rate at least as

high as the corresponding one among the set of available rates.

4. The system according to claim 2, wherein each vector among the set of persistence

vectors corresponds to one among the set of available rates.

S. The system according to claim 1, said selection being determined at least in part by

a previous usage rate of the user.

6. The system according to claim 2, wherein each element of each vector among the

set of persistence vectors corresponds to one among the set of available rates.

7. The system according to claim 6, wherein the value of at least one member of a
user's set of available rates is substantially equal to 19,200x2' bits/second, wherein i is an

integer.
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plurality of users is a null usage rate.

10.  The system according to claim 6, wherein an actual use of the resource by at least

one among the plurality of users is not greater than the user's usage rate.

11.  The system according to claim 6, wherein at least one among the set of persistence

vectors represents a cumulative density function vector.

12.  The system according to claim 11, wherein said cumulative density function vector

is based at least in part from one among the set of persistence vectors.

13.  The system according to claim 6, wherein each vector among the set of persistence

vectors corresponds to one among the set of available rates.

14.  The system according to claim 13, wherein each among the plurality of users has

the same set of available rates.

\ 15.  The system according to claim 6, wherein each among the plurality of users has a
random number, and
wherein said selection is based at least in part on a relation between the random

number and at least one of the elements of a vector in the user's set of persistence vectors.

16.  The system according to claim 15, wherein the random number of each among the

plurality of users is drawn from a set having a uniform distribution.

17.  The system according to claim 15, wherein said selection is based at least in part
on a relation between the random number and at least one of the elements of a selected
vector in the user's set of persistence vectors, and

wherein said selected vector corresponds to the previous usage rate of the user. -
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comprises a data producer, and each among the usage rates comprises a rate of data

production.

19.  The system according to claim 18, wherein the resource is a wireless channel for
data communications; and

wherein use of the resource comprises transmitting data over the wireless channel.

20.  The system according to claim 18, wherein the resource is the reverse link of a

wireless CDMA channel for data communications.

21.  The system according to claim 15, wherein at least one among the set of

persistence vectors represents a cumulative density function vector.

22.  The system according to claim 21, wherein said cumulative density function vector

is based at least in part from one among the set of persistence vectors.

23.  The system according to claim 15, further comprising a control unit,
wherein the control unit receives information relating to the resource, and
wherein the control unit supplies at least a portion of the set of persistence vectors

of at least one among the plurality of users.

24.  The system according to claim 15, further comprising a control unit,
wherein the control unit receives information relating to the resource, and
wherein the control unit modifies at least a portion of the set of persistence vectors

of at least one among the plurality of users at least indirectly.

25.  The system according to claim 23, wherein at least one among the set of

persistence vectors represents a cumulative density function vector.

26.  The system according to claim 25, wherein said cumulative density function vector

is based at least in part from one among the set of persistence vectors.
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persistence vectors of at least one among the plurality of users is based at least in part on

(1) another among the user's set of persistence vectors and (2) a correction vector.

29.  The system according to claim 23, wherein at least a portion of one among the set
of persistence vectors of at least one among the plurality of users is based on a product of
(1) at least a portion of another among the user's set of persistence vectors and (2) a

correction vector.

30.  The system according to claim 29, wherein the control unit issues the correction

vector to-at least one among the plurality of users.

31. A method comprising:
using a shared resource at a rate determined at least in part by a first usage rate;
obtaining a random number; and
using the shared resource at a rate determined at least in part by a second.usage
rate, said second usage rate being determined at least in part by comparing the random

number to at least one element of a persistence vector.

32. A data storage medium, said medium bearing machine-readable code, such code
being instructions executable by an array of logic elements, said instructions defining a
method comprising:

using a shared resource at a rate determined at least in part by a first usage rate;

obtaining a random number; and

using the shared resource at a rate determined at least in part by a second usage
rate, said second usage rate being determined at least in part by comparing the random

number to at least one element of a persistence vector.
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