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CAPACI TY BACKGROUND [ 0001] Many conpani es and ot her organi zati ons operate
conput er wetzaawdszsehat i nt erconnect nunerous conputi ng PEISEE106sRIPPOTr t
their operations, such as with the conputing systens being co-located
(e.g., as part of a local network) or instead |ocated in nultiple distinct
geogr aphical |ocations (e.g., connected via one or nore private or public
i nternedi ate networks). For exanple, data centers housing significant
nunbers of interconnected co tlngE stens have becone connn(ﬁlace such

as private data d\éﬁNé\@NﬁrPa?' ERAGRAMPFCHEIRN CAFAETE ngl e

organi zation, and public data centers that are operated by entities as

busi nesses to provide conmputing resources to custoners. Sone public data
center oper aBACKGROUNIDE network access, power, and secure installation
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center B)erators rovide ' $ V|ce @llltlestthat so i n *0/33
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to be shared anong rrultlg(lgﬂe users by providing each user with one or nore
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for hardware owned by various customers, while other public data center
operators provide “full service” facilities that also include hardware resources
made available for use by their customers. However, as the scale and scope of
typical data centers has increased, the task of provisioning, administering, and
managing the physical computing resources has become increasingly
complicated.

[0002] The advent of virtualization technologies for commodity hardware has
provided some benefits with respect to managing large-scale computing
resources for many customers with diverse needs, allowing various computing
resources to be efficiently and securely shared by multiple customers. For
example, virtualization technologies such as those provided by VMWare, XEN,
Linux's KVM (“Kernel-based Virtual Machine”), or User-Mode Linux may allow a
single physical computing machine to be shared among multiple users by
providing each user with one or more virtual machines hosted by the single
physical computing machine, with each such virtual machine being a software
simulation acting as a distinct logical computing system that provides users with

the illusion that they are the sole operators and administrators of a given hardware



conputing resource, while also providing application isolation and security
anong the various virtual nmachines. BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 0003] Fi guipes1110879ad 1B are network diagrans il |l ustrati BRGTAN20MI020665

enbodi ments of interactions to manage use of program execution capacity
available to nultiple users of a program execution service. [0004]Fi gures
2A and 2B illustrate exanples of techniques for managi ng use of program
execution capacity of nmultiple conputing nodes. [0005]Figure 3 is a block
di agram i | | u§emaviingreaaursR afpilecalserbeyidirtharriicatiorcisaiption Apd s§atrdnameng

managi ng use | by nmultiple users. [0006] Figure 4
Il lustrates 5@Y%@Ggyggjrgg%ggﬁﬁgsn exanpl e enbodi nent of a Program

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Figures 1A and 1B are network diagrams illustrating example embodiments
of interactions to manage use of program execution capacity available to multiple
users of a program execution service.

[0004] Figures 2A and 2B illustrate examples of techniques for managing use of
program execution capacity of multiple computing nodes.

[0005] Figure 3 is a block diagram illustrating an example embodiment of a
computing system for managing use of computing nodes by multiple users.

[0006] Figure 4 illustrates a flow diagram of an example embodiment of a Program
Execution Service System Manager routine.

[0007] Figures 5A and 5B illustrate a flow diagram of an example embodiment of
an Excess Capacity Usage Manager routine.

[0008] Figure 6 illustrates a flow diagram of an example embodiment of a
Dedicated Capacity Usage Manager routine.

[0009] Figure 7 illustrates a flow diagram of an example embodiment of an On-

Demand Variable Capacity Usage Manager routine.
DETAILED DESCRIPTION

[0010] Techniques are described for managing execution of programs. In at least
some embodiments, the execution of programs is managed for multiple users
using excess computing capacity of one or more computing systems. In
particular, in at least some such embodiments, for each of one or more users, a
private pool of excess computing capacity is maintained for and associated with
that user, such as based on currently unused program execution capacity that has
been allocated for dedicated use by that associated user, and with the private pool
of excess computing capacity being available for priority use by the associated
user. Such private excess computing capacity pools may further in some
embodiments be provided in addition to a general, non-private excess computing

capacity pool that is available for use by multiple users, optionally including the
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Execution Service System Manager routine. [0007] Fi gures 5A and 5B
illustrate a fl ow diagram of an exanpl e enbodi nent of an Excess Capacity
Usage Marwigeniwesoesine. [0008] Figure 6 illustrates a fl oRCaEiSQIIa0R@HS an
exanpl e enbodi nent of a Dedicated Capacity Usage Manager routine.

[0009] Figure 7 illustrates a flow diagram of an exanpl e enbodi nent of an
On- Demand Vari abl e Capacity Usage Manager routine. DETAI LED DESCRI PTI ON

[ 0010] Techni ques are descri bed for managi.ng! execution of progranms. In at
| east one or more users who are associated with the private excess computing capacity

pool(s). The techniques may in some embodiments be used in conjunction with a
program execution service (“PES”) that executes multiple programs on behalf of
multiple customers or other users of the service, such as a program execution
service that provides multiple computing nodes (e.g., multiple physical computing
systems and/or virtual machines that are hosted on one or more physical
computing systems) for executing user programs. In addition, in at least some
embodiments, some or all of the techniques may be automatically performed by
embodiments of a Program Execution Service System Manager module, as
described in greater detail below.

[0011] In some embodiments, at least some excess or otherwise unused program
execution capacity of a PES or other group of computing nodes may be made
available to execute programs on behalf of users on a temporary or non-
guaranteed basis, such that the excess program execution capacity may be
available to execute such programs until a time that the program execution
capacity is desired for other purposes (e.g., for preferential or reserved use to
execute one or more other programs). Such excess program execution capacity
may, for example, be made available as part of one or more general excess
computing capacity pools that are available for use by various users (e.g., any
customers of a PES that provides the general excess computing capacity pools),
such as via a spot market with dynamically changing pricing to reflect supply and
demand, or instead in other manners. In some cases, one or more programs may
be executing on behalf of a user using excess program execution capacity at the
time that the excess program execution capacity is desired for other purposes,
and, in some such cases, the execution of those one or more programs may be
automatically terminated (e.g., shut down, aborted, etc.) by the PES in order to
make that excess program execution capacity available for the other purposes. In
at least some such embodiments, programs that are automatically terminated may
be automatically restarted on behalf of the user at a future time, such as a future
time when a sufficient amount of excess program execution capacity again
becomes available to execute the programs for the user. Alternatively, rather than

terminating the one or more programs that are using excess program execution
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sone enbodi nents, the execution of prograns is managed for nultiple users
usi ng excess conputing capacity of one or nore conputing systens. In

parti cul awp 20r/@r9skeast some such enbodi nents, for eachPOT/Usa@ 1020661 €
users, a private pool of excess conputing capacity is maintained for and
associated wth that user, such as based on currently unused program
execution capacity that has been allocated for dedicated use by that

associ ated user, and with the private pool of excess conputing capacity

bei ng avai | abfRaditythal s desited fosethpl/pyrpesess §bvarag embadisientsserhsipEtions.e
excess conpuhigy, grﬁ'e}(gc&%ﬂlc% H@igy %Hgb@?&er{tiﬂe%ﬂ?u%@ﬁﬂi%‘d‘ f§hde provided
in addition to a general, non-private excess conputing cdpaclity pool that

i s avai | abl eekarssysegragn emdctii@l eapzedy that pdasordlfdnthe ntHen dumpgsedesoasaoor
nore users who tgrﬁqassoci ated with thﬁejr%‘g[hi vat e excess conﬁhl.ti ng ca e}ci ty
pool (s). The TREANGRAESONRY™ OGRS & CrigfvPsS BEIRBFPHCBFPEAYYI'Bn with
a program exegntidueno eREMItE e AbdiEESal detdia relgi@ad UBMgrBXLES PHrO g RING BkEITRIoAN
behal f of multiple custoners or other users of the service, such as a

pr ogr am exec Gapaiy &8 (nckwled Pgtovbr ovi des mul ti pl e conmputi ng nodes (e.g.,

mul tipl ysi cal I ; e ' | t are hosted
on one S iher e phaT B oo J b A e ™1
addi ti on, i nagaildbéeafsem sO0PES driexd cutengt Bpgraorsemay balalloated toeorteewimomgues may

be autommati call erforned, b odi nents of roqr am Executi pon Service
Syst om NanagUredl el e BY BRGe taets, siiteRataal o MEeGRers 681 1111 some
enbod! ment s, pAbrity @86dssyeEvE KE GBI @§er§tdﬂ@§e}/\e B P RS QUi @F &8 ¥§ft | ON
capacity of a PES or other group of conputing nodes may be made avail abl e

to execute pPYRFUAB CAPABYNAIN e¥aMplgeins RERMl ACAPDPEING USPrsBRY by basetht eed
basis, such thab hBeHARS h%ﬁrﬁ%&@ﬁé&‘éﬁ' *ALPRREES Yo U?eythg‘?e%d’&'tib@b' eto

execut e such prograns unti at the program execution capacity is
desi red for atroent giprpgeesexesution cépacitpfedeeach usdr ravingeseroratborase t o

execute one qr .more other. prograns). Such ces oqr e ution capacity
mhy, for exafBiEselSOMRIING SRS i eROR ! 8 Abpecgdturiredcess

conmput i ng cappgidraneedluse bjahe 56 iReRédARY PrdfamESEr dich\REl PEadFRVRg( €. g.
any customers of a PES that provides the general excess computing capacity

pool s), suchaagmauat af rrpetanaxecetioncapacly fatizanviyaleMdagnAgr prarei ng t o

reflect supp L i S, one
o more o pocdmBOhdiRTRRANaOE dbEkERd, b R T bIBOARLR rof G BRRES. ON°
execut i on caphaoiuttipleatonidinginodes heed bhmubiptesserpy dgaaleasiksnue soth capaci ty
is desired for ,other  purposes. and, in. sone such cases, the.e tion of

t hose one. or CTSPAMEN, ARSPRelle BETOt BHIPPEAT PYPAPR AR Of 8 FFS MeNut
down, abort ede aBbcated BYa bhtichESusdt for @iicdted aededs et a speERs furiddcdm
execution capacity available for the other purposes. In at |east sone such

enbodi nent s, UPLegH NS NfaNaBRY AnHASMS tealFapeId PR RAMAE REYSIGR:
aut omat i cal | mgﬁég@g’s %}f%gelrﬁé‘s@ﬁ%@'tﬁe r%fsp%(?ﬁe‘é%un%f @ro;;ﬁétrﬁléfeéu'tiaﬁcaﬁé&tg as a

future tine ci ent anount excess program execution capacity
agai n beconmesmag daiblge ffa exeegtirntgepropany aybeimsf dfdne tiser tomepghout the

ﬁ‘lsf ﬁgngig\éi%w%@%@%f Eggo 3{1{933?3’&8&59,%tsg%eoenrﬁbé)c{imrerr?trs,ea Bgé) : gy eth/%tn are

preferential or other dedicated access to execute programs based on one or more
factors, such as fees paid by the user, an agreement to a contractual obligation for
using the dedicated access for a period of time and/or subject to other conditions,
etc.

[0013] In at least some embodiments, at least some of the program execution
capacity that is allocated to one or more users for dedicated or other preferential
use may be used as excess program execution capacity during some times, such

as when the allocated dedicated capacity is not being used for a preferential use

4



capacity that is desired for other purposes, in sone enbodi nents and
situations, other program execution capacity may be identified and used in
pl ace of Wbheomxs#ss program execution capacity that is @€giuseal1foorecs he

ot her purposes, so as to enable the one or nore prograns using the excess
program execution capacity to continue to execute. Additional details
related to using excess program execution capacity are included bel ow.
[0012] I n sonme enbodi nents, at |east some of the program execution capacity
avai | abl e fr @ns/ar mhen the usst ée whprthp degicates! %?C'Béséll@%%ﬁ B@kedthene or nore

users for prefel e 8é’di?é§§&c£’é(ac‘it9%t§ﬁi(laatb?ﬁo? usétHQBx&&%tcaﬁggig. Qﬁtﬁié‘ﬂ?a%nﬂﬁer S

has priority access re Ive to o users to use a ective anount of
t he program ekleestsoome papgeon execution cagaciyltbat is hkogatedioi d firshgroep ©f ofershe

users may be based on eacm%)o; t he u§e{js havi n didi catLgd or exclusive
access to us8VREPRERAITRIR TAHLURE [HIMBIOEARRREETRHR PERFAER ) (e. g. ,
each user hayeRgf SMRhe useRs. OVHEH iR asPRP ekidtd proglam ardlifon BAFddtpns
thereof that are allocated for reserved or guaranteed use by the user in

executing pr 8§ramltilgrusescin ieier thas theyerrrrnly myaiiablepynht. Pefticylas §pain
execution ca I | i i t hat
s dedi oat edrg PR ocPtocte RPlod flopRBecy Bl SRTRA B A0RT  L'e
conput i ng nodasoussealyshyangixamples irusens pmbbdineEntd, @aser sthnwegussts exdessi nent s,

a respective anpunt of program execution capacit f a PES. be al | ocated
Lo a parti cuPERB&SryonGBRRGY QP e EarTBiEM oy Be s BT Y oveE e i e,

such as in asgeNe&drs BASPEPYAe bPmdrd RRARs, Buch e féds dFEred BRY/SH p&itl byaRPUt i ng
systens so that the resPectl ve anount of program execution capacity may be

avai | abl e f obsexadimg hgt preueshie use (BRREPISSHIOITRE QIeEHIIMFARFSHLIS T he
speci 1 ed pe%b&ﬂitt]%, é'tiﬁ‘i%-atmci@grﬂ‘c t\)grgch b%&@’ﬁo&%@e@ﬁﬁﬁéaaﬁgﬁﬁ% )y be

given preferential or other access toO execute pro ased on
one or nore faptestes,tostarh aasaniems optirnd oby debdlinesteyr whiah eacgssqregrant o a

contract ual obEI) i i%t ion gior u§i ng t Qt% Qe%ie%%Fne L access, ];Rcrj/o?a %Lintoo of time
and/ or subj cEte R EOBLARIOYARAT (eSS T e ComPpletéd a8

excess program execution capacity requested (e.g., a specified quantity of

computing nodes), etc. Additional details related to the use of dedicated program

execution capacity are included below.

[0014] In addition, as previously noted, one or more users may each have an

associated private pool of excess computing capacity for which the user has

exclusive or priority access in at least some embodiments. For example, if a user

has dedicated computing capacity of one or more computing nodes, but is not

currently using some or all of that dedicated capacity, the user may be given

priority access to use that unused dedicated capacity as a private pool of excess

computing capacity in executing programs for the user. In some embodiments,

such a private pool of excess computing capacity for a user may be established in

response to explicit instructions from the user (e.g., for a fee from the user), while

in other embodiments some or all such users that have unused dedicated

computing capacity may each automatically receive a private pool of excess

computing capacity based on their unused dedicated computing capacity.

Furthermore, if a user automatically receives a private pool of excess computing

capacity using their own unused dedicated computing capacity, the user may in

some embodiments be unaware of the private pool.
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[0013] I n at | east sone enbodi nents, at |east sone of the program execution
capacity that is allocated to one or nore users for dedicated or other

pr ef er entwal20u#8798ay be used as excess program execut i oRCTASa0906dr i ng
sonme tinmes, such as when the allocated dedi cated capacity is not being used
for a preferential use and/or when the user to whomthe dedi cated capacity
is allocated nakes the all ocated dedi cated capacity avail able for use as
excess capacity. In this manner, at |east some program execution capacity
that is @M ocat edTt®use of sush apd@e @@0|@§@¥@3ﬁ§9”19é8@9@%ﬁﬁdv fR{IS ¢Ser sy ti ne

to time to tSIAIAIoYs BEAEGHS ﬂ%%%ﬁ%a‘?iﬂg%@&‘}loﬁingqtfg Litjstihs - pyghen the

demand for eXxcess program executl on capacl ommnultrple users IS greater
t han t he cur erarnple, Evsminieadrinbodioeptsy thepargoirgliharemesal sostrfdr pusgrtamsakeay be

selected to use fhe. excess program execution capaci i,n various ways. For
exampl o, in Sone! BRsGAFirames o FaGreY e ES s e 5PogP i BTt  on
capacity to exe@Ké @séoPs e8mparatiyarBurstiof @Rcdds dJuing¥8padiy m@dm guch users

based on one or nore factors, such as fees offered and/or paid by the user,

a time that gepeglrRel —ticsaide eor telheassr i sginariheikevnPriveic PRERe| ©Gess
submi tted, acmagEttirfcjf oMl Pm%k Rsetht &%t@’ﬂ%ﬁ%legé fnant %6&%‘&@& EERAE! LY

use i s requeste start’ anpunt of tinme or a deadline b I ch excess
pr ogr am execgenenl papée pt, ynaydee the sastpuEst asl thecorigeingonprieetenty! casttfgpa and/ or

anount of excess prqgram executi on capacity requested (e.g.., a specified

quanti ty of CRAHE Aodeger e SARRTPLing SHESRY. Flovt & BtasBo ¥ he use of
dedi cat ed pregg@RY MeesHEMANCOsRRRGI Uskr & Makd Gbd!de@el eleivatel@OiHuting addi t i on,
as previously noted, one or nore users may each have an associated private

pool of exce§3rPadinandithrhigapacast of ¥IRg RKFESA CORWULRG FanAedy &2B1 theidpae
priority acc L \at pastetel . I : r has
dedi cated co 6§|f Fﬂr%g} é%%)g@;ﬁ%rﬁlgg&gﬁe or dﬁ%gcao%trﬁ?}g n%gggl,xgllg%yéliég not
currently usprigritg@aeessrtodhd exdess lcatmpdiny capaedy ceathaiiotw, privee peodrsuchy be
gi ven priori t hat. unused dedi cat ed capagi as.a private

Soor o - excodlet TR is Ak 3 immetetdly SESuian 638 s ARE i farii Ler 1 o

sonme enbodi megHuRst SRR thRIrYrivERt o @Ven KftheeRsSreg0BRtUldUMn6@iei ty for a
user nmay be established in response to explicit instructions fromthe user

(e.g., for asvigientivhighraoiyde g,e iAiediatein exeied usiRe Aidepatad eXe®e or al |

such users t gl NAVFAHALRP Hod S HhEEL RS of such a private pool of excess computing
capacity for a user to execute a program may provide beneficial program
execution characteristics that differ from at least some other program execution
characteristics occurring from use of a general excess computing capacity pool to
execute the program, such as one or more of lower incremental cost of use of a
specified amount of program execution capacity for a specified time interval,
enhanced availability to obtain access to computing capacity from the private pool
relative to the general pool, enhanced ability to continue execution of the program
using computing capacity from the private pool relative to the general pool, etc.

[0016] As one specific example of use of a private excess computing capacity

pool, a first user may initiate dedicated use of multiple computing nodes for a
particular purpose, but maintain a portion of those multiple computing nodes in
reserve (e.g., to reserve 20% of the total multiple computing nodes as backup for
possible later use, such as to be able to automatically scale the computing nodes
being used for the particular purpose in response to higher-than-expected

computing load and/or to be able to replace any computing nodes being used for
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conputing capacity may each automatically receive a private pool of excess
conputing capacity based on their unused dedi cated conputing capacity.

Fur t her nowe,20i1f08298aser automatically recei ves a privat e POOAIS2@/020662SS
conputing capacity using their own unused dedi cated conputing capacity, the
user may in sone enbodi nents be unaware of the private pool. WO

2011/ 087982PCT/ US2011/ 020665 [ 0015] The use of such a private pool of excess
conmputing capacity for a user may provide various benefits to the user in
vari ous enbo#ienraiticulryreesaubitheyvecomeunayiiapled - ip guehhpitialinbodherent s, the

ongoi ng i ncr r..a: t hel. i
conputing caggﬁ%@grrg%éﬂ%omvgwt %%R;eﬁﬂéelyéggtgéfggtgr?:rag{ug(é?tgﬁ% oﬁgiieggggse of a
conpar abl e acomputirgf capeciys for tlumfirat usey wilp dleeyt grefrod beiag geee falthgpool - i f so,

the cost to the user for ysing their own private pool of excess. conputing
capaci ty may PBACHRY Pupose i Wi iagse comiitbonRdn® rRE s, Bre e Ve REndse. of t he
general pool a(&idBle totBY filke us&FoMBT FRBilar Porddie iMASPhRJatdneesiFRNt A4 Ccost
for a user to nake use of their dedicated conmputing capacity, may be

bet ween the BRGHEREPaGHICrAXFEMIGP! USESAf arRTivale erseps COMRAHINGY eRPACHY Pedled r

dedi cated co j ; ' - 451 ; ting
capacity fro%?%dgq%gﬁmﬁh%%tgﬁ&g%c. @e?ég?gﬂgz?téfcgﬁfpuﬁd Q(gdrfe;sx gﬁ@@ﬁf %epﬁﬁjs a
user may recéemulbiplel assipudingnopes imtértdeddorcemsbyt the tskeorekees |isasgrond ng
capacity in their o private poql, such that the user is able t

rredi at el y BUGHGPEO kRS RO RCRHGC bl abr PR BE ROt e
private pool Briﬁaft@fiboblfoftdi@éssﬁ@fmpdtiﬁ waphciwaHhgtHeatbehaed t6 ailfili @igasstsy hi gh
priority to be inmedi ately executed using a general excess conputing
capaci ty poofromrRuldiple andities assasipted With ther 2cpBad uses (e db¥e Se6AMYIHFS

capacity for C Ut ragr v de: fci-al - pr am
xoout ] on oniPAEfs o oA el R T R B BRI B P or e
execut i on chaithinttbe ioggantzation;owitty thegndiltidencntitesdfeirg thengraatiesseodsch thenput i ng
capacity pool todexecutna theg oigrant s(gch\@ﬁs one.or nore of .l ower

i ncrenental EBSIISCUSR SHACCES B)e PAPEANRDER POT! O FEYHZHCEWYENY i on capacity
for a speci ficgghditynstc))duRh\Gdlin ahaaRe 8ihiky 8 thakbthriqudsueebiiBddharemeds t o

conputing capacity fromthe private pool relative to the general pool,
enhanced abi Managing re\dtrle reruiesiefeern inpticle usere to HegPAPNEA RYCa®Sput i ng

capaci ty fro%,tngﬁ% e&ég%tcﬁ;égé?&' FURh&thOfE, i?%etéé%gﬂcggﬁ&é’lép88pdf’ex8é&- [0016] As

one specific ex of a private exces nputing capacity pool, a
first user magmpniing cpactethir tee setond eisef ismskd itpfuliillceopests rgmrodléslef or a

particul ar purpose, but nmaintaip.a portiop of, those ltiple ¢ uting
Podes i resBUES teghangimut of tis8fguspl e ol Srcomlitivele @ BBBH ng
nodes as backupefepibdirnsntblbe derforhed!BR a thik:-Papopdralee ofRIPES shapt®mat i cal |y

scal e the conputing nodes being used for the“BartlguIar pur pose in response
t o hi gher - t hERERPRtesHtiQbRABYIGeNY St Mansgror PESSHE) apdelets o.dpl afee any

conputi ng nodrs (B8N theUeand ALer), while in other embodiments the second user may

obtain and use a PESSM module or otherwise be enabled to perform such actions
on their own behalf. Moreover, in some embodiments, some or all of the
dedicated capacity computing nodes that are used for a user may be provided by
or otherwise managed by that user, such as, for example, if the first and/or second
users noted above provide at least some of the computing nodes used for the first
and second excess computing capacity pools, respectively.

[0017] If a user has a private pool of excess computing capacity and there is a
separate general pool of excess computing capacity that is also available, the
different excess computing capacity pools may be used in various manners. For

example, if such a user makes a request to use excess computing capacity, the
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the particul ar purpose if they becone unavailable) - in such situations,
the conputing nodes that are in reserve may be used as a first private pool
of excesswoanpumsiysg capacity for the first user while tREey/tse@ 102660l ng
used for the particular purpose, but with those conputing nodes that are in
reserve being available to the first user for the particular purpose if
they are later desired. As another specific exanple of use of a private
excess conputing capaci t% pool, a second user may initiate dedi cated use of
nul tipl e confrRAUCAbMAY§ess besatisfigdiusing thabyser gerivaietnogl & itbemputficiegt nodes
i ntended for a i S
cUﬁ?gt@H’% %AI}%{:E)?FOQ% rlr%ﬁést SndoffBRALE 1R Hg\ﬁ%& ri?{&g&% g(f))rfs?déequé

conputi ng capac e second usér - the second priva EXCEess
conput i ng capaciatisfaation hyhibe dgeeeras exlcdss coulpiuting caeayite pos| dlomywitFédueks
entities assQci at Ed Wi th the ﬁec nd user (fetg%_ if the second Ufegr
represents alOBrYaRT ST onMIEH% T A% QUPPTS R RIREAMSY e NP IR HCHEdHP gr oups
or peopl e W tlitHa UBEr B Gamy #atiseRs pyldth pbbﬁoffé;tbéé,spécﬁn;ﬁnhﬁtdaﬁécii%bﬁ@ .
third-parties to which the second user sells access to the second private
pool of exced¥tEyeRASIGOMPUERDSaPAGity iedesined byibe uger fonotherawiRepessied-| @& to
the techni quegedfe6hé BEMIREERAENsEAITRAFANTMMELSE! & pEAHPRbSSEFO™
mul tiple users to use a general excess tonputing capacity pool.
Fur t her nor e, dedlicated compotinly papaciy e theoetecaofioreafttios ©®ne @mpure ficst paqgaansy f or
t he second user .is used to.fultfilk re[%uE\zts froﬁgn nbg]lti Ielentities, t he
managenent of"YHRSBMP EGRAAINENs uigmatica e bx 1oy iy 39%‘8[3 f85P5n sonme
enbodi ment s b@mp@ﬁ?@éﬁé@itﬁwo@ (é.@l,w-d@afiﬁoﬁng)@%@ﬂi@ﬁ opthedirfprogragisor a

e

Program Execut i on rvice System M_anage_r ("PESSM') nmodule (e.g., for a fee
charged to tMiheldarmeingiias puchas by identiyingeandaiinapthenewilable cOBWSHRI user may

obtain and “%Qp@cit@ﬁ%ﬂgﬁ%@ﬁ r"ep}é&e%ﬂ%é{ﬁ 8ﬁh8%s§@n§%ﬁgat&8’ cBﬁbgfgﬁﬁg‘ such

actions on their reover, 1 n sone e I nents, or all of
t he dedi cat edapaqitgchy termmapog exerution e thetaist prograosenh drar oranaresronmainhe

provi ded by or ,otherw se ed by that user, such as, for .ex le, if the
P Pet “anar or e A Heahel OPE Ha i e Fhruid et sRd iR

conput i ng noggmersrstution of the firstsbgranRt if @B aMehcNERE BB rapRPdhh&rcLsiapaci ty
pool s, respectively. [0017]If a user has a private pool of excess conputing

capaci ty andotheeeampyting rthatearg PAE A thegrNerapogkefessesrpRRyting capaci ty
t hat i | I; I ; (¥ it
at 1s al socayalt ?%%rmh%ﬁn@bié&ﬁu@ﬁ”of feGE Spru@ﬁmé dur{;cgr}ecﬁrgﬁ(ﬁe ébn&Rﬁﬁth”ay

be used in variou nners. For exanple, | S es a request to
use excess confies ihataregpaicofttye ustrs destipated computingratpabity, satlipkfcirgh usi ng

that user's priva opl if it has, sufficient conputing capacity for the
request . and it i BEPeRereaipe ol it odBRs ey B TR AIEHK Florte¥on by
the general exeessyueerTul UstdoftAOehéral BRRLs 8b@PALINY tdpacryIpesit stcfr om ot her
users. Simlarly, I i rst prograns are being executed for such

f one or nore f
a user by usiHgtiond dedaile relajnd todh@ usref Priyelesiess cemrpiing srpaciyae?'sy, and
that excess gpiRUiLBIpERRACItY is desired by the user for other purposes
(e.g., to execute one or nore other second prograns for the user as part of
t he usendoss) dedi calneatiddiondatheniypeapbdédiggted e ercass compatiog capesitpne or nore

fi i nbodi i ly. b h
gener al - exceba st T ARy ReF. € BES oy fRbeYpRRaF R el on of
the first progligui® phighda ket dion aphEigthabiv ehaibld datishtdtigtsagomad usi ng

ot her avail abl e conputing capacity to serve as a replacenent part of the
user's dedi cdyRaMicBhECRNGD ERygsistef USEP tp XRFHAPT RaBR éR Gt iMedRRIKe fir st

programs on Qpgn AquERl & thXBAMr %t an indicated future time, at some time during an

indicated future time period, etc.) in some embodiments, such that the one or
more programs indicated by such a request may be executed if computing
resources sufficient to satisfy the requested execution are available at (or near)
the requested time, but without such a request being guaranteed to be satisfied

(i.e., without sufficient computing resources being guaranteed to be available).
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nodes that are part of the user's dedicated conputing capacity, and
initiating further execution of the first progranms in an innmediate or rapid
manner uswogontdseyszconput i ng nodes that are part of thePgersSeall/opwes of
excess computing capacity; by term nating execution of the first prograns
on one or nore conputing nodes that are part of the user's dedicated
conputing capacity, and placing a request for further execution of the
first programs in a request queue along with other requests for use of the
general exce&8r examre aqufr@am:@qrparpsbmrtab@ Rrogranng¥Raution apPafdly apquest 8l at ed

to the use OPeﬁo%'i\)'e\ﬁ%%%/ﬁé‘rﬁ%ﬁ@egﬁgg{%%@k?%r;@g%%g%raﬂ%%éb@r‘faﬁ*f df%cdéé?’?%gbe' OW.

[0018]In addition to the ty excess conputl ng capacity
capabi | i ti esfdrlimmediate dkemdiss) theatrover, mareRESgraays hay bbexecuied tmtéhensatemand
vari abl e program execution c 'E(}/eé%aha is availahle to satisf}/ t | east

some dynani ca/ANPRPEREIAfREMPY e PArEEXBAULOR EARATYIRHETY g. |

i mredi atel y upsimble@Hesdculihg tHRe®roGams. (e@f, ifiNisl téradiarthbtihdreistd me, at
some time during an indicated future tine period, etc.) in some

enbodi nent s, SkifieRNt manbenps ayaiabl corppdingmagies vdthirasrwetel® safisyies a request
may be execu L ] r L Cl: - i t he requested
execution ar Peé:‘tiaéj\?z%i{)’l a eng%)gh%ﬁggl#?ﬁ?nhﬁ%%é&dég@éoéqf?&nﬁ% CE%%/S’V\A' t hout such a
request bei ngosfpanen)t dédstio sbmessaich €mbediniénts,. suchiat lequest $arfdn-dereand
conmputing resources bein uaranteed to be avail able). For anpl e, after
o on- denand GBI P By PR R e MY BB AP oRe i seh 73 Ttel ved to
dynam cal |y exgeptigtemtodit offpiogrdth @gé@n®n @Bp&&tyas hodvanalbls & exsoulle thef Or

i mredi at e execution), the one or nore Brograms may be executed for the user

i f an appr opPPaLEMeRDAMYraTs ghthadimamef the srussieehaxequivhecaphtity is
currently avgj f I . YR IR Ay term ned
that there | SoEnal g B FHRRHE nOCedRAT AR BPRSDE Emocking Hbabont
resour ces t ossfiitiesf esolrees tsasty) a repudsidbhiemmedietetdxecutmest nmay be deni ed

(or in sone cases, postpoped). Thuys, in sone such enpodi nents, such a
Fequest T on: el AnPasenf i carelBBnerss sedh Rorroyanay o3
unsuccessf ul desdAd vasablé ptdtpamRkeORIOInIDaditPiMaY beldidih oo GMtRXesHbhtg
capacity is not available to execute the one or nore prograns at the tine

of the reque§PeRP @%’ptetﬁr%\ﬁd? @Q‘é‘??t_eij prqqramsexeewt@nrﬁa@@_aitx s/onfremdare not
v, eI SRR R RSB IR el oES 1,
conput i ng nodewews &t tcamputioginddes heedto-provide the on-demand variable program
execution capacity are not in use, in some embodiments they may be used to
provide excess program execution capacity until on-demand variable program
execution capacity requests are received, while in other embodiments they may
not be used to provide such excess program execution capacity. In addition, in
some embodiments, after an on-demand variable program execution capacity
request for immediate (or scheduled) execution is satisfied and successfully
initiates execution of one or more programs on behalf of a respective user, the
ongoing use of the on-demand variable program execution capacity may be
guaranteed to continue until some future time, such as a time of the respective
user’s choosing (e.g., based on an indication received from the respective user to
terminate use of and/or release the program execution capacity) and/or a time
based upon design by the user (e.g., the one or more programs executing on
behalf of the user automatically terminate the execution, such as upon completion

of a task or otherwise; an application and/or other user interacting with the one or
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dermand vari abl e program execution capacity may be distinct fromthe
conputi ng nodes used to provide dedi cated program execution capacity and/or
from t he woreputdsmg2nodes used to provi de excess programPexaseelLopoechpaci ty
- thus, if sonme of the conputing nodes used to provide the on-demand

vari abl e program execution capacity are not in use, in sone enbodi nents
they nmay be used to provi de excess program execution capacity until
on-denmand vari abl e program executi on capacity requests are received, while
in ot her enbfWIreBr%aMHEYCFHNJPAtbahalf @5 &g resPgntive uger tsleinaterde®s program
execution capagl L fd ' [ , .on- demand
vari abl e pr ogggadnﬁhlég’e%:dl}p?a%ﬂf %g%ggidtryoﬁggﬁ%g?%?%k%cj?@%?%sr g%ﬂggﬁﬁl ed)
execut i on i sasapriosided dorangraxtive ess blibthgrs; nict)l adtlesnaivelyuinisomeof one or nore

rograns on behal f of respective user, the_ongoi use of the _.on-demand
Variabl e pro§MRaP LRt e AURERen CPOREY use O s eRE P PdraRb A unt |
some future thpdity i beSulfedtitdBer@din lifRali®EDEGEH ¥SLtoUseefuastBe@Maithd €. 9. ,
based on an indication received fromthe respective user to term nate use
of and/ or rePESWIllNREPISEA Hi Wseder pihghpeRpaRs. oyl netrie berauaranterd agalesd upon
desi gn by th?ailH?@Bftfw?chgufi. nONE ecg@{egitatgirpg%jrm_ executing on behal f of

the user automatically term™ate the ex such as upon conpl etion of
a task ao2mt her wi Begddiivnaps prevaiuislymodant /dedicetddgrograer exattiboracapacgywi t h t he

one or WD 2011/ 087982PCT/US2011/ 02066 re prograns executing on behal f of
Che respect | JECREAN S RaCRY PhavaRBIIBI G7E COUET Ges I SRS REMSr or o
programs exeeHibobindrds, sube tHaR SREE bf he Jaeer nddre uBERVthaEHaVedsom@tisdiagtetive use
of others; etc.). Aternativel é@?l n sone enbodi nents, the guaranteed

ongoi ng use @MOUAEChRIPYraR exasHbielt eRRasits tat isorllosalsd dvitye P # subj ect to
certain lim i t 1 pr eenpt
the use for g%@ﬁ%&r@%&%ﬁ%@?“ﬁ%{g%fngygﬁgp{gﬁe%%ggé)giﬁﬁs%%Jz)ari rﬂﬁitree of the
conput i ng nodsarsdg.gc @ deticatécbnypmber efrome dr @6 jcompatioy hodes, prasided &y iteus| y

not ed, dedic d p [ execution capacity functional i of a PES may be
fvai | abl o f o Egn@ dsorrLbas it &l PR EFRREa esoliiEs aRbatadsing srclosl Anbhat
each of the @nmofs oNMBEROHPRIISy ABYes G Re PEIE eftediFbrleREMBRDHA g Rfrae&gr am
execution capacity that is allocated by the PES and guaranteed to be

avai | abl e f oPvailabtitn ¢frife grdigrigadresiapeh@ctian canasitymayde nrayidedifers (e. g.,
a dedi cat ed : f-ﬂ.pgn I S Rra-de S, a

dedi cat ed po??ﬁgﬁ&gﬁ V}t” e Ce%%rprﬂ?r{eﬁ%&? sou}@g\gﬁ%érjrg@?gggwgg’ %’@%ﬁ@ggﬁgone or
nore of the dedipatedmgogreniesxesiitiarneapREB; wiltle Jvailkole vathimp bpecifidtbpeyivaraint eed

avai lability .of the dedicated. program.executign paci t be provided in
Gonj unct i on’ WIMErGhE TEIGRDI b RIS TRt Do ORaRO BT d o7 PG as
that the dediimattrgt qoreepeHdses esriihgthgtaRadtidryofthdr gregramai sty éxceks hi n a

specified period of time after a request to initiate execution of an
i ndi cat ed pr 68MaHiNECcapacityapdiq ipdiabng exerstiom af thedndicalpd RERITAM)-t Br i nat i ng

execution of -ghhek AR AR \Vtﬂia%c&% refn® 'iPH c§ ifGthti%HQIit%]gnd

initiating execution of e 1 ndicated ogram. In contrast to t

on- denmand vatheadicesp pogramesgedioni capadyfaoittopafityne tsemdldeticataddapheitiexcess
program execuytion aci functi onal.i a user of dedicated capagity
Punct ponal ¢ Db @skbtue S08eisPRatedinafot SR odunr aeaRettrrrh Bebuc: « v
that is guaranjeeshtbed kepaudadiladle! for Exdcuen@prigraras Bh GehaINef 1B ugehdlrfngof the
user during a specified use period, barring unforeseen and/or occasi onal
event s rendePiSRECIEeY Ype B baHIIpEEERRRMANHS| /ccpaiogal eveats/eaaets | ur e,

Tai ntenance, g fobs of BRAMESURERSLERS B.0.| B0 RALAE HidntbRaltd), 6)8 PES

provi des two or nore
[0021] Furthermore, in embodiments in which a PES provides two or more of

dedicated computing capacity, excess computing capacity and on-demand
variable computing capacity to users for fees, the fees associated with the
different types of computing capacity may differ in various manners, such as to

reflect associated availability guarantees and/or other factors. As one example,
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dedi cated conputing capacity, excess conputing capacity and on-denmand

vari abl e conputing capacity to users for fees, the fees associated with the
di f f er entwOypagsef82conputi ng capacity nmay differ in variPoOTASp@ENMO20685 such
as to reflect associated availability guarantees and/or other factors. As
one exanple, WO 2011/ 087982PCT/ US2011/ 020665 t he overal |l cost for a user to
make use of a particul ar anount of dedicated conputing capacity may be

hi gher than the cost to the user to make use of a conparabl e anount of

on- demand vatheadiesalbenshfrianépes dpaake yse of a gagicHiah pepunteffiediggtedcost to t he

user to use AN [ : [ ' i gher than
the cost to %ﬁ@pﬁghe(fﬁb%eﬁ)ébgpggg{@q&g%%g% @gﬁg&ﬁ%%r&tggeﬁ@gjx%e(g% conputing
capacity (if cavpatabld apodntaioa-dgeredalaripblel computing cagaditaiésyaitablegyvaerd, t he

cost of usin edi.cated conputi capacity may include a one-tine or
peri odi o Tee HAhGPSE Mrops AR bite B GEBGIERd B b B R s Ry
i ncrenent al  eRmkr fhah the B6R o tHe RN € KiaRe @be af R abibardRY arABDMYF eREegdedi cat ed
conmput i ng capaci t%/ for a particular amount of tinme, with that ongoing
et

i ncrenent al €e%Pu C@aﬁﬁy fif%‘(ﬂ”ﬁb'ebﬁ@ﬂrﬁg%ﬁr@é@pbatrb‘ép%ﬁ@iﬁsi h@W@‘é&Saci ty
use optional [ ; ; LUS] ahl e : of
honer ol oxoelt 5 BB BodibAa bORpARR oddhiciy el S EHBR6 AhcCor BRI
Fur t her nor e, feesthabisexdht bsrdeon adsdlsuskoandis isagaratepengoirigeinenecessdal costdat @ ng
capacity pool differ frompthose of usi .a neral .excess. conputi ng
capaci ty poolSEatAkeUSe A PATIGHA ARHIT A AFUCHET CREPUUACIRECR B Bngof ng
i ncrenent al Qgﬁkubﬁém@adﬂ' Faihed mﬁtﬁ!’fﬁéﬂdr{?@ir@dﬂ@@ﬂeﬁtdﬂ&@st f&@béﬂti@tﬁlép‘ . details
related to prici nﬁ and costs are included bel ow. LyOOZZ] Figure 1A is a

network di agPBIPHEhefidadicatad saprdingragraliise tionallydningless aprthagpst pl e
types of prO%r%ng;ﬁ&ﬁmbé’r@bféaa?%rﬁ%%?ne&élgeggbgs n@gﬁ%ﬁ tafp%it di kdtRatSer .

For illustrative poses, SOne exa S s ar escri bed

bel ow i n whi phrigpeicirhé.cFuypersiood, gsrrogedabaes cogts tom usagabprivate esresspr ovi ded
and managed in specific manners. T ese emaﬁl es are grovilded f or
illustrati veCBWPB%’%ge%apé‘ﬁlﬁy 8P INPI'PF YD YHENIALBI ATEVTT y, and it
wi |l be appresinpltiftl édpicity poll BN t¥en b6 RINFHRIFMEMRY bB€hdISHHe iaB tife W de
vari ety of other situations, only sonme of which are described bel ow.

[0023] I n t he OBSRIAY INsrespemtalinpst for dedigaiedAoaiPudng Garadity sse. Addidiagidetyjisover a
net wor k 100 y\gg@dg@ Fiéihqélﬁ&%?{g SIRAiBBRLIf @ Program Execution Service
Syst em Manager no uPe 146"t 5 exécut & prograns on one or nore conputing
nodes I®@javai | abFigufeotA sxenetiiongdipggr that illostrathe an ssamplevdfinandya gRESSM
nodul e 110 p

rf)vi i %gtrysorre]c or raI | of .hne functti onal i &e}/ rof e ,g]arrtniuﬁullar
progr am exec(t MYAPSEYITTE RTRBETSRGTRH)© FAPICLY {9 B PR téot?a_t ed
enbodi ment, UBersPESEMuS®SIVe®utidiedNsbridex&aples ahd @nibodrsent? radéscAbey i ded
by a program execution . . . .

below in which specific types of program execution capability are provided and

managed in specific manners. These examples are provided for illustrative

purposes and are simplified for the sake of brevity, and it will be appreciated that

the inventive techniques may be used in a wide variety of other situations, only

some of which are described below.

[0023] In the example of Figure 1A, a number of users are interacting over a

network 100 with an illustrated embodiment of a Program Execution Service

System Manager module 110 to execute programs on one or more computing

nodes 120 available for executing programs of the users, with the PESSM module

110 providing some or all of the functionality of a particular program execution

service (not shown). In particular, in the illustrated embodiment, the PESSM

module 110 and the computing nodes 120 are provided by a program execution
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service provider 105 as part of a provided program execution service, and

t he PESSM nodul e 110 may execute on one or nore conputing systens (not
shown) . IwoOtbhilgs&sanpl e, t he program executi on servi ce PCOUSAEI/02066RT 1 ety
of functionality for managi ng execution of prograns on the conputing nodes
120 for various users. [0024] Various renote users 130, 140, 150 and 160 may
interact over the network 100 with the PESSM 110 in this exanple to
configure and/or request various types of execution of progranms on behal f
of the user ssevigetmpydertlpasnan ala p@iisied NieaR exeeHiRIESHMEe NGB

dedi cat ed Caﬁg@'stl\h’ rrioRfile™ 1304r93Y gRéculte o BhE 8?%‘?&%0&??@5%&% ot 120, one or

nore on-dema vari abl'e capacity users 1 and op 'y one or nore
ot her users &B8yn)adn thisexaspld, thel prograimhexaceatiowsdrvicd Proveges 4 varicdxafipl e, be a

ublicly accessi.bl e network of 1inked networks, ssi bl y.operate
Dari ous. i ot THrEEoali PEERnsaRe ebiie I prehed otfe Somerih Bidierlatttr « ne
networ k 100 Kpayolddeuserdri vate network, such as, for exanple, a corporate or

university network that is wholly or partially inaccessible to

non- pril®R4leged us¥aRoUS|TEMOtG wer@ﬂﬁ@,r“@hﬁ, 8@iane 9 mayHeterrgt A¥ekthe metwrry
i ncl ude one ' 1 t r m, ihe
I nt ernet. [OgggwhghﬁpFFE:?M(ji?(zén"‘t@%%3}(41pl%toﬁé&ogwggﬁrfz%dgdr?gé%egsi(/%i@éfsfOr use in
executi ng pr dgpeamws executiehaf progfartdien bskalof thadsens. soites exdooplentbrt s may

include nmultiple physi.cal conputin tens and/or mulfjple virtual

mmohi nos. ¢ hafo B e HGHBHUER OBRE" B avacTRg SPea Y o e e L MAHE (as i s
descri bed i negtcat@paéiet@ers 160, bne&s PRFE chQidmdHd aribBle: cabasify Weré hgo,
conmput i ng nodes 120 has sonme anount of conputing resources_avail able for

executing on@n?oﬁpﬁﬁﬂeé'y PPB §F A1Rse R8T Ppervi 1§8sandispessesibeloynp it Nevops ogram
execut i on Caﬁéﬁ'r@éy, fo?lé‘iQm?%, BB% .|iH§%\(§b{£s%ﬁzle R%oﬂ%é‘mkﬁd nB¥ydiEombi nati on
of one or nore of 'processing capacit e.g., nunber and/or size of

processi ng upbssdly operabed/by eqracistdjstinst partige soalpas itheyintameétvwdn ktheandwi dt h

capacity, etc. In sone.enmbodi nen t he PES provider 105 rovide

b beont 1 gur e GBS BREETE 197 b B ekoRF vEt SHOR BRIt PHEMHGGR

havi ng si m | gbrparsié oF ugideisit@hetMoria il R whdlly of aRIIE R caesdidial) gorf-or
executing prograns on behalf of users, while in other enbodi nents, the PES

provi der 105PRAPIeH 69pide A silbpibet prRodmenis; iharetPit Kidimey hsietansPmodes
from whi ch ansetify (RAARS WA bcBaR WY bhiibr RABNATReRIb ehal T of the user,

such as each selection
[0025] The illustrated computing nodes 120 are provided for use in executing

programs on behalf of the users, and in some embodiments may include multiple
physical computing systems and/or multiple virtual machines that are hosted on
one or more physical computing systems (as is described in greater detail with
respect to Figure 1B). Each of the computing nodes 120 has some amount of
computing resources available for executing one or more programs and provides
a specific amount of program execution capacity, such as may be measured, for
example, by a combination of one or more of processing capacity (e.g., number
and/or size of processing units), memory capacity, storage capacity, network
bandwidth capacity, etc. In some embodiments, the PES provider 105 may
provide preconfigured computing nodes, with each preconfigured computing node
having similar and/or equivalent amounts of resources available for executing
programs on behalf of users, while in other embodiments, the PES provider 105
may provide a selection of various different computing nodes from which a user

may choose for executing programs on behalf of the user, such as each selection
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havi ng varyi ng amounts and/or types of computing-related resources (e.g.,
si ze, speed and/or type of processing units; nunber of processing units;
anount ofwgaentrog7sad/ or storage; platform configurati onPCISR01A®2®BS bit or
64-bit; etc.). [0026]1n sonme enbodi ments, the various users 130, 140, 150
and 160 may interact with the PESSM 110 to specify preferred and/ or

requi red resources for execution of prograns on behalf of the users (e.g.,
by specifying one or nore conputlng nodes, etc.). In various enbodi nents,
such resour c83ViRayanindsyeeynts agd/af typrs of coerpdindaelatef esourcsp (@4ediZ€i on of

prograns on ?g@@d %nc%rlgﬁgﬁgérogg Sr‘?q:uﬂ{s ?ﬁb@(ofﬁ%@es@ elfn(i)t%,j {?ﬁéunt%‘lmh as

when a user gisters I'bes to use servic € program
executi on semdano@y ahd/osetmaga]blmmonnrmbeﬁgwbtmrPEﬂiﬁI\Aaﬂmﬂbm 6prhity etde.

subscri pt| on and/ re tio ervices to o re us such t hat
users may*&pecify" Wlnlﬁg E’?@H‘ef‘g’ﬁ ii YPMOYS YRE™S 1%%%?%"%9@}%1%0 P3Y execut e on
behal f of a gk Ritthe FPE@QM&“@to%Pééuﬁﬁpréfé%d A esqakeesAfadd ops of one
or nore prograns, etc.), account information (e.g., user name, billing

i nf or mat i on, e¥e@Itipn of BiogEAS oo§éhalé%the|urﬁe@deugt,| hSPesryiag OB @EBIOMG nt er act s
W th the PESSMnné Sg‘r?ocfdébét% lﬁ?véx‘ﬂ!s%mﬁ&%%ﬁtér sycres r¥é§Fﬁ%y pkhe user may

in sonme enbodi be |ssu one or nore identifiers keys, tokens,
user nanes, saemfnefd gtdbhe §meaifa. r)eqmémn‘oreaxecmmmflpaogfdrrwml"b@hﬁocﬁaeuseland are
used in conj un Wt h exeq rograns, on behalf .of the, user. In other
embod nents. SORBALYE BURGE QG oe SBESEAOS0 Ay BEISFOAHE Lo’ pert or m
various Operabbwﬁlﬁeéﬁi@éee§brh@e§§1btﬁ@rﬁr@rhmrbx’é@dﬁd?fsdrﬂ%Strfs?tirhé)n services of
a PES. [0027]1In the illustrated enbodi nent, one or nore variable capacity

users 130 ar EMbREiEIaIE: .%Pﬁﬁﬁhﬂﬂh%m&m'quhS@rlemﬂ@ryi;@rereaﬁaﬁmn request
execution of soheeQh, BRE ﬁr @rgPegG?éTE ét&:h@ﬂat%e% NLoEE i FBHRatRh 38 to

execution capacity, suc y submtting a request I medi at e executn on
and/ or pr ovi dhagr mofe prograros tdf execute @r behatfoafta wmer (g1, erowamemmme for

el 2t o Reus SRS REtRs of B ST OG5 SEERRPIOMIRASH there

(e.g., user name, billing information, etc.), terms of use, etc. In addition, after a
user interacts with the PESSM 110 to subscribe and/or register for services, the
user may in some embodiments be issued one or more identifiers (e.g., keys,
tokens, user names, certificates, etc.) that are associated with the user and are
used in conjunction with executing programs on behalf of the user. In other
embodiments, a module other than the PESSM 110 may be provided to perform
various operations related to subscription and/or registration services of a PES.

[0027] In the illustrated embodiment, one or more variable capacity users 130 are
interacting with the PESSM 110 to configure and/or request execution of one or
more programs using on-demand variable program execution capacity, such as by
submitting a request for immediate execution and/or providing information for later
execution. After a request for immediate execution is received, the PESSM 110
may determine whether there are a sufficient number of computing nodes 120
with available resources for satisfying the request, and if so, the PESSM 110 may
initiate execution of one or more programs for the request on an appropriate
amount of the computing nodes on behalf of the user. In cases where a user
schedules a request for one or more future executions of one or more programs,

the PESSM 110 may attempt to reserve an appropriate amount of computing
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wi th avail abl e resources for satisfying the request, and if so, the PESSM
110 may initiate execution of one or nore prograns for the request on an
appropri awe 2ansne82of t he conputi ng nodes on behal f of Ph&/Uss@EN/ 0204665 cases
where a user schedules a request for one or nore future executions of one
or nore prograns, the PESSM 110 may attenpt to reserve an appropriate
anount of conputing nodes for executing the one or nore prograns at the
one or nmore future times, and/or may delay the determ nation of which
conput i ng nodedes {or gxecutipg thecersiel HAraRIERIaNs dtdhe pne ormorefujure tisigsh as when
t he one or r i : he i pment, if the
PESSM 110 igghﬁ/gh evt(’%'ayltﬁg?Sﬁﬁﬁa}r{%ﬁt&’mé’%ﬁgg@ﬁﬁ@é ﬁ%@%ctﬁﬂgﬁgbﬂﬁvan abl e
capaci ty useexeadgoeshiil 4 é&ertiewu@esd., stoh dsavihen theametdnaore ieuper tigesaans ar e not

ted. | { 130 .1 i f ai | t f
Pater execut PO A8 F Bupbtien Sracient hihe R ot nuRrtE S SR o
capaci ty UusegomBMtirEnSdRRIToEskecalinPHTafiSRNS chPacky $R6H RGLES, WetrBquse nify t he

PES, such as based on a nunber of computing nodes used, a type of conputing
nodes used, #ildswethahthgregramstaie nebesetiedy Ihsdescages. thedper 8¢ mayn

addi ti on, "‘hirés%bﬂﬁt{)aoﬁiléd’?écgu%% r R | g@@b%’srérjeﬁ uQ% bl ﬁgée%@ni ng nodes

120 may in sone e nent e speci provi de the on- d variabl e
progr am exec etmbodinmayada tayiablshidpacityhuser meay eetivdged naro ustieeoin- demand

vari abl e program executi on agLly be provided |n aother manners (e.g.,
Using al 1 of SRR R AR CEByBLC 2T hapeaidn HRUTRE" dGmERAG dtRs. 190
that are not ,géd,ec@pedr Eohp@mtriveies RHEPAFQUratetesr tive fHer caigslitiegiedesapaci ty;
etc.). [0028]In addition, in this exaﬂ@:steréﬁga subset of the conputing nodes

120 has been@f yescacied Ipgedifgr. whilegind Adest. SO RASERLEBA capacity
users 140, SHSBPE@n&?e%WZ@meﬁ%%bH&H%nM %c%d%%?&di&é’th\é%%s 140
ority ac or the st

may have pri cess to execute prograns user on at lea sone
portion of tkesendivhaaade ebgramExecutpnroagpeasity, Mile @xathpt enbodimenisethe on-
enbodi nments, .each of .t ave one or nore

_ athe dedi cat ed .capaci ti users 14VC|) js2} h A 1k _

conputi ng no§&3979 yatklF PEAGAM X PO GRPPH 'B%&?é’ﬁ% i %r?é*ﬂe Je¥euring a

speci fied useeyl uBing&ilicPthe SonsdutihgHode§€20; using all of the computing nodes 120
that are not allocated for another purpose, such as for dedicated capacity; etc.).

[0028] In addition, in this example, a subset of the computing nodes 120 has been

allocated for use by one or more of the dedicated capacity users 140, such that
each of the one or more dedicated capacity users 140 may have priority access to
execute programs for the user on at least some portion of those allocated
computing nodes. For example, in some embodiments, each of the dedicated
capacity users 140 may have one or more computing nodes 120 dedicated for
executing programs of that user during a specified use time period, such that the
user may access the one or more computing nodes at any time during the
specified use period to execute programs on behalf of the user and/or may
continuously execute programs on the one or more computing nodes for the
duration of the specified period. As one specific example, one or more of the
dedicated capacity users 140 may enter into a long-term (e.g., 1 year term)
agreement with the PES provider 105, such that each of those users has priority
access to a dedicated amount of the computing nodes 120 over the term of the
agreement in exchange for a fixed fee payment (e.g., upfront or periodically billed)

and, in some cases, other use fees (e.g., variable fees associated with use of
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user may access the one or nore conputing nodes at any time during the
specified use period to execute prograns on behalf of the user and/or may
cont i nUOUSDROEXSZISLe prograns on the one or nore conput iPAE/USeUed2G665 t he
duration of the specified period. As one specific exanple, one or nore of
the dedi cated capacity users 140 may enter into a long-term(e.g., 1 year
term agreenent wth the PES provider 105, such that each of those users
has priority access to a dedi cated amount of the conputing nodes 120 over
the term of VAEOUSJPERUFERT. SURN 8k EIRgHIGHY fRiYYSigat iagk 8PaGee NplAve Hiilizatony, |
upfront or pgripdically billed) and, in sone cases, other use fees (e.g.,
vari abl e fees dSsociated with use of various resources, such as

el ectri qioky, physAttieda dediGatsgaspeacitpesant40 intdaradtz atithding PESSMN 110 @029] After a

dedi cated capacity user 140 interacts wt he PESSM 110 .to

i or 1ty usergiest uEutae AfbTrReLEmthber R ioacetct ed BESSF T rmy
al | ocat e onenfiy dIBESeCPBHMJE cORPaEnd AedBstfAtn GREdHpIRENgHOAES 1280 or
dedi cated use by the user. For exanple, in sonme enbodi nents, one or nore

speci fi ¢ conpadicalgdheady the usere RenexappPe. HoIBMA EMYOHBEEL. P06 O IS | one or
nore specifi i L Iyl t] ma
be. al | boat ed P T B B e P 1 SR it
user for an epediiephyseapermpaingencgles asdoh viasiabgonaputingatodag) mhagbspeci fi ¢

conputing nodges at, the.tine of registration, .and/or at one.or nore other

Coeay ! " on efideafba o Bt Be by et SPenll B hef cAPS Ot kel ' ¢

dedi cat ed usentirerusegdirieal£., s0BPHS bPalleREAg tHBIspdrFictddenpisiRg PeEeDE: thesul ts
ininitiation of execution of the prograns on the specific one or nore

al | ocat ed coHP&talfRQisEHes. andobatRse WRpIRiIohaitisnes) fuekhathegHests Bcat e
specific COHEE%%WE%%%S bR b%HSI‘Fgf @Flsgsghg%&gatléé%ér Jn4ge<§i9§teé‘” entire use

period, the y I nstea cate conputing nodes from a dedi cated

conput i ng nodemguingpndriesi dugingiithe uge period results in initiation of execution of the
programs on the specific one or more allocated computing nodes. In other
embodiments, rather than allocate specific computing nodes to specific dedicated
users 140 for an entire use period, the PESSM 110 may instead allocate
computing nodes from a dedicated computing node group having multiple
computing nodes, such that an appropriate amount of computing nodes with
sufficient resources to satisfy requests for execution by the various dedicated
capacity users 140 may be available in the dedicated computing node group. In
some such embodiments, after a request is received to execute one or more
programs for a dedicated user 140 on one or more dedicated computing nodes,
an appropriate amount of computing nodes 120 sufficient to execute the programs
may be selected from the dedicated computing node group at the time of the
request to execute the one or more programs. After the selected amount of
computing nodes are no longer used for executing the request for the dedicated
user 140 (e.qg., after termination and/or completion of the requested execution),
those computing nodes may be returned to the dedicated computing node group
for use by other dedicated capacity users, and in some embodiments may further
be tracked as being available for use as part of a private pool of excess computing
capacity for that dedicated user 140, as discussed below. In addition, after a use

period for a particular dedicated capacity user 140 expires, the one or more
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conputi ng nodes, such that an appropriate anount of conputing nodes with
sufficient resources to satisfy requests for execution by the various

dedi cat edwoapuaistys2users 140 nay be avail abl e in the de#CtatSed1m208piit i ng
node group. In sonme such enbodi nents, after a request is received to
execute one or nore prograns for a dedicated user 140 on one or nore

dedi cated conputi ng nodes, an appropriate anount of conputing nodes 120
sufficient to execute the prograns may be selected fromthe dedi cated
conputi ng noG@mQH%n%estﬂécﬁtpﬁéordﬁetqwh?tétﬁ?éﬁ’[a)’tsdfn@a@(b’chﬁ@'Qﬂﬁ@d&’félsér nor e
prograns. After o] ﬁ%ﬁfc Rasy used
for executi n};ﬁtoﬁghgeﬁqlgiégtgtb?df&tggémglgd&ggﬁ %g%pq} eo.%g%'%,vg%}dtlé;r

term nati on alabated fooopd by boa comardethee(pigs hew) dadicated oar)amtlyhlsel&s donputi ng

nodes may be ret. edlcat d conputln node for use

other dedi cabaiie PRSI 1Ry i Bim SBRE g P hiar dianial
tracked as bepagtioNawltRpdspetbion fUfifngfedi@bis fof exdchiibry a3Leh B for Q)farﬁ‘eﬂéess
conmputing capacity for that dedicated user 140, as di scussed below. In
addi ti on, af €Blorging yee peiqdsdanaMmr Oéhﬁtfd%tf'@tdﬂnérasé%iﬂ*@ﬁtv\é@ reapRsss agd/@ser 140
expires, the u user
may simlarl yg(%g s%‘n’m ichpgrggufsr%é]g?/ﬂg%ﬁi S, gﬁ%&ﬁggégé f&@lce)tpgex%%%} e,

maki ng t he caoihotizing and/«beaumeaii(taajbgehe reqluestaldndﬁmﬁlmjra‘questmgmsieys @® lor nore
ot her (e.g., nevﬁv%ﬂg) cat.ed a]ﬁam users b addi tt on he PESﬁgI 110 may
perform one &M HP?’btﬁ’s ? e, W&?%\?.H}F‘s PAEFESHELt to
fulfilling regsmibh ohQedRateMirb@am Sxsutian capYity @xatirees tHRATHY ehnestis e
periods and/or_other restrictions associated with requests and/or users

subni tting r &d4filed; suchrasefplgy ppriedias Rerfagnipg yaieusef the manpgement he

requests, au nel/

requesting UES)Eera'n&hé‘%t@ f @gﬁy%ﬂ@%g%ﬁﬁgﬁb{s& S r&gmpﬁﬁ“}iﬂ&&e‘bs%%%?értgﬁ bet ween
a tine that aapm[tuesersfmay be attertatexh tr@nkeibdesmt/@ﬁarpﬁ/ormewasedeelu'gwanoumpac| ty
and a tine that E el uest is fulfilled, such as a delay period for

per forning vaMESE B'fq fre managenent operations, etc. In various other

enbodi Mgk, COWDMtddaﬂlloHOFﬁ\Qﬁefll@étré‘l@dleﬁﬂio@ﬁn@rﬂpmmtbbé HIRBES cafmtithasés| ocat ed,
tracked, reserved and/or rel eased using various other techniques. [0030]In

addi tion, in'phare inferaetingrth bRtERASMATO taaprfigire apileemguesipxeruionafer s 150
are i nteract g oWhiche E%%rfrﬁ%%é%%é JﬁB{;}r}%hgé%e%uﬁ&géé’ﬁadtggf’%tP@g(ecm' on of

one or nore prograns Usi'ng exceSs pro execution capacity of the PES -
such excess eca@gnexdegs uspadtywagrs may ideidessess who uses priyaté eatesseapesty

capacity pool s Iand/&)r one or _nore g neral excess cap citg. O§|S. Qs

previ ousl y nBPYG aNEPL QBE Op LT dRTHREATEFD A éé’OP@ Y@i’ 4Bo%Jress
and/ or unusedx@ﬁﬁgfr@graﬁm@ebu@ncﬁ@@a@may ||ﬁ(fl@de Qﬁjésb@n@ﬁoh@h&(%e‘ﬂepr@@ﬂaﬁcat ed
for other uses, and Iin sone enb Y@ be separated into at |east one

gener al exce§§e%ﬁa@?9§c ydbat maabe pRervige sl Q?ée‘éﬁ%é’wrélé%lﬁ”ﬁr\@%@ﬁam ty
that is not thB?ﬁné?ﬁS H%ktbe‘ﬁfepﬁ%‘?ecpfntd@tr Iﬁ%%yﬁﬁrge%fa‘(@&@es%)&% acit city

pools. For exanple, In't l'ustrated e MeEnt, excess program execution
capacity rraytha’amwdiesahmamms compuitieg capgity fthagl) imuias us s phdof aneoot her wi se

al l ocated for_ot 0ses or ,us dedi cat ed, c cjty users
210 unrt abi i fier By IR EREe s Ratinran ool & YRV o) e hor
currently beerpodseshtfddcetd poRram eROGESBN cﬁb@c@m@mcm@wanybmmm may
confi gure requests for execution of prograns 1 n _varl ous ways 1 n vari ous

enbodi nent s, Cgmé’Ht'%”Qﬂ?ss@@éhﬁﬁrﬁé’“’é?rWl?ﬁt?@PC%ﬁ@forO“ﬂ%m{é’rRﬁseéé?rﬁutf‘i’rd&enodes
for executiop %Bdl%fé@ﬁ%?ﬁ@lﬂﬁhé@rg"l{W%ﬁﬁlﬂé%‘ép@@@/ Rb/oP btHeP TR NY
nodes to use, an expiration ti or the request, pre erred execution
ti me and/ or pé@) odt are not currently being used for those purposes. The excess capacity
users may configure requests for execution of programs in various ways in various
embodiments, such as by specifying a number and/or type of computing nodes for
execution of programs, a minimum and/or maximum number of computing nodes

to use, an expiration time for the request, a preferred execution time and/or period
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of execution, one or nore bids for paynent of use of excess program
execution capacity (e.g., a bid per each use of a conputing node, a bid per
use of oreoOaplwEBres2conputi ng nodes per sone unit of ti mPCTAISAIINIORASHS and/ or
maxi mum bid, etc), etc. [0031]As is further discussed with respect to
Figures 2A and 2B, the illustrated enbodi nent of the PESSM 110 may

determ ne when to include and/or renove one or nore conputing nodes 120
from excess program execution capacity that is available for use by excess
capaci ty useP5exesgtionag ar gneraididsfoepaynaedof Lee Af eraess pegiasexgcdiodcut i on
of prograns S i METO,: ! I f uting
nodes 120 avglg %@?Zgé'dracﬁgg%éé{%ﬂz%g@ capa%lﬁ]{ﬁg nﬁgg’\r,\és]b@ eg%g%l@fgﬁ?ﬁg
progranms. | nnadeicompnting meddBESSRbHhEQ NS tifer & manimuraekd/oomaximobm @i ess
capacity is aé i l.able for each of one or nore excess capacity users 150 in
private exce§ ’ceatﬁ'acity pool s for those users, such as for sonme or all

excess GRPACI ty UASIsSfuARér diiissd RithrSshede@ Fghired 2AadRC2E \the!#IBs$atdd0. I n
various enbodi ments, the PESSM 110 may determ ne that one or nore conputing

nodes are un88€QdEmal of therPeR P Vi0gBaadelPIBIbP &vITerto incdudpandi@iasmorapaci t y
users 150 1n Man} Ai4se WaH utirfg%oo%’éﬁ%'fﬁym b?ce%gﬁ‘f%gr?%oéyeﬂ‘u’ﬂiﬁﬁr?c Ry fFEERM 110

may receive indications fromvarious users an entitres that ‘one or nore
conput i ng nodeailahlfecfonose be ercesssadacty uwsees 850 evheinde iraticde laabiloe tdrominads e by
excess capacity users, such as indicgations from.one or re dedi cat ed
capacity 140@%‘8? 4 EEUNHES PP ERIS O RS §%9Pe°'twﬁ%re°‘r15§g87‘%P”ﬁ$V&“‘t n of
the conputi nghgeimsuting Hodas @do GosilabrefobYsd BPeRedisapacilyusepi® siéetite

enbodi ments, such dedi cated capaci tl'%lﬁ users may i ndicate one or nore timnes

at whi ch dediteaRrearadpEddiionole S EreMIRengy ughereragk havemeeareaséd by t he
dedi cat ed Caeé‘ﬁééity.iééé\f‘é;lrﬁb%%lbgadﬁrﬁf%ﬁg ot 6r8 lex e da@%i?‘y 4&9150 PASvaf! ar

times of day, particu ays, periods tine, et n addition, 1 n sone
enbodi nent s, ercessaapatityepaaidfer thoseusedstBuchays fonsemact ail exséssi dapacitgnners to

i ndi cate that one_qar re conputi nodes, suc s, one. or re.conputing
nodes under - RESaaR PR orE AR UHIE e rp e uSTR A0y L o SRS e 1
party conput tHiOPESSMEND mBPHe®haiNa)thatddre cﬂ\/rﬁcbr‘eaibhﬁ)uiilﬁ\?}d? nb&&s & BNEEES
capacity users. [0032]In other enbodi nents, the PESSM 110 may automatically

det er m ne whe@RJEbHALALDPH SH BRI far usaby axless capadiydsses tibaVRfigUIser s,
such as, for [ [ BN tha!BE SOy 120 to
det er m ne m@?ﬁbﬁ%"ﬁ%'?’ﬂg SB?\% es are rr]1t§’tth%e|:ilEng usgg rﬁ;;%/dr;éggﬁgy t racki ng
usage patt er mslicatioos&omrvanous usereeadof estites tbatngnet ormgonecdewputieg godes

dedi d ' 140, i abl . j 130 . 160,
etc. ) In Son At ied Of ke BPRHER GARBR o UsoRE ERosss CrBael UF bnused

or ot herw sesugrlgs indidatia@lirom et Imte ddaicated dabadtyand) Werptedirelidng a

| i kel i hood that the conputing nodes will remain unused for at
not using some number and/or portion of the computing nodes dedicated for use
by those users. In some such embodiments, such dedicated capacity users may
indicate one or more times at which dedicated computing nodes are likely to be or
are committed by the dedicated capacity users to be unused and/or available
(e.g., particular times of day, particular days, periods of time, etc.). In addition, in
some embodiments, one or more other users 160 may interact in similar manners
to indicate that one or more computing nodes, such as one or more computing
nodes under the control of the one or more other users 160 (e.g., third party
computing systems, not shown), are available for use by excess capacity users.

[0032] In other embodiments, the PESSM 110 may automatically determine when

computing nodes are available for excess capacity users, such as, for example,

by monitoring some or all computing nodes 120 to determine when the computing
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| east a period of tine sufficient to execute prograns of one or nore excess
capacity users, such as, for exanple, based on an anal ysis of past use
pat t er ns WO 20hi@08ewBAPUt i Nng nodes by one or nore users. | RCTASR@UH20665

enbodi ments, a period of tinme sufficient to execute prograns of one or nore
excess capacity users may be based on one or nore considerations, such as a
time to stop/start prograns on behalf of users, a tinme to configure
conmputing nodes for use, pe of program executed on behalf of an excess
capacity usefoges ¥e, noébﬁogtbsﬁs@@ndrorgvéfgp%m UR@ge @@W@ﬁfﬂw@e@r@o@dﬁ?fﬁs of
work in shor | ILAE: c r t si ng,
etc., while E))t r q@bgragrtr?ouse(fgngee@é%%rarcggésatg %BPS% e?@%tﬁe Eéleiuﬁ results
are produced)rsensﬂeo {)10@88&}9%116@ ett.). i mn@smhm*esmatemnieingrwhﬂﬁree conputi ng

nodes 120 are avajl a for us%eégg e or (?ss ca <§:it users 150,
such computi A§TRE 455 Uttt AN iR e eT Ty TH0UG AfPEhBess
program eXGCth/@F‘pﬁ‘e@RﬁﬁgTaMrk@ﬂon@rth@tttHGE:Wn?)@trﬁgﬁ&d@%dmrﬁ%rﬁ@ih%u@@dfor@f one or
nore private excess capacity pools, such that the one or nore conputing
nodes may belaastd PBijod Aktinpe ignblofeXeCUR QMBI 05088 PAMPTOAXMRSKal f  of
correspondin a s of
pondl gaﬁé&gg%ée& Ql?éH 5sy forlsé?é éﬂes%a%‘(g bh af4hB a/%fsra? p%}%laﬁdsegfen@rnslﬁe

the conputin s arfse . g., rrority cated
capacity useths dontﬁputmgmodbis byoomoumom@ uwer $n MUsanwmmemte @ pemadt ef ot her

users or ent'.tiesgrlggiS The SSM 110 % urt her det ermrtre t hat Ogb

nmore of the BWESLYC 5%?%93?“ PRI HYEY MBRE RGEFHIRPECAYRTP Al %r use
by excess capaséd yn Uﬁ@bﬁmbfé)cod%rdéaétidmssmeisaﬂm\é%lsw@%t@rmb%rém@bﬁ For
exanpl e, in sone enbodi nents, the PESSM 110 may receive indications that

one or nore Eehlefiysgrsadime @r@nﬁeure&wmutlagapﬂ%f% usg, & tYPa$f BEgERMon
explicit req G o) t hat
controls thoggé(%:%?rapgn BIEI%]rro esés{cséggeésts ;d%é@% cuﬁﬁ%.)@gggﬁ%@ﬁ%%ﬁ%% ty
users on theperiernousefolreenmﬂﬂ@otworg imeders pedodsexfpimen suomas varousgepes éfed
period of avi nts t he

b | h
PEon 150 medetatarioaple Wil e aiPR S B ol o e BT, ot

such as, for ug@,(famélsgus @@qﬁgdm(w%q@r ved requests fromone or nore users
t hat correspond to the other uses, or based on determni ngq)a | i kel y demand

for one ®@inore cHRPULEMigtaiBinas thaioneorgmorersaseuting nadee €0 At adilabler eased
f oth /
usage of o ﬁ§ Jsﬁ%gl%%eo? e/ %er;%(r) @%@?}Fué&éw“@ &hentBR ggg@%(ﬂé&n%%gs may

be used, etc I'n sonme e tS, an excess C ty user

i nteract vmthddététonEMrallmboﬂ of a\@qablstexcmaemmgrtam exaition oaparity @né/ocor m)re
prograns on peci f gd”l n‘B cess nguti r,gg nodes _and/ or io schedul e
such executi 8Weﬁf“38ﬁ@c T %‘”QB?GP opf %E‘O BLYR'E RETSPHEPRRYINI0 may
initiate thesU@ﬂM@Sﬂ@%r@@%’ér@%n@ﬂtrh%ﬂo@é@mb?lb@(ihs@u'bp@ﬁe PESSKE RS for
conputing nodes if it is determ ned that the specified nunber of excess

conputi ng no8¥acuiipg pmama&n@eaﬁlfpﬁ@orw%n@mteﬁ@ewégrwﬁeé&éé%nwn The
det er i nat | 0gy o1 0 RdiRind: 8o BEFIdoRTbLANTRBe 05 RXEER SLATRYIoR, Nodes are

avail able at t tirme may include fir errng private
excess capacus@gmb)pdec(icate@ngpa(ﬁtaruserse1%earrahimbordestrﬁdmestpé&@ fandtrmnaber of

o hey  or DUt R BfET usd S G ROt G TS PRSI TR TR SR e e

conmput i ng NodRs o rayRihkaltess dapacity CorBp@ingXRries aﬁeﬁﬁ@(dnfghér padlkbblkdor t he
user, the PESSM 110 nay in sone errbodl ments sel ect those private excess

comput i ng nodad by §XeRss GeRaghitsess | 50 MU IOHS 1RyS (M eriods §BYO RIS af Porpt. t o
obtain the r %mprenrar Wéﬁb&&rm&mg B4 PRYSRI {1ARL) RcelRNREBA RN IS one

capacity pool i nst ead
or more computing nodes are no longer available, such as based on explicit

requests to stop use of the computing nodes from a user 160 that controls those
computing nodes, requests to execute programs of priority users on the one or
more computing nodes, an expiration of a specified period of availability, etc. As

another example, in some embodiments, the PESSM 110 may automatically
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proceed in other manners (e.g., fulfilling the request using only the
subset of avail able private excess conputing nodes; indicating that the
request fwDI201108Cwase t he private excess capacity pool @cegSa@tl/opewees ude al |
of the specified nunber of excess conputing nodes; attenpting to fulfill
the request using only excess conputing nodes fromthe general excess
capacity pool; etc.). In addition, in sonme enbodi nents, an excess capacity
user 150 may interact with the PESSM 110 to configure a request for

executi on of deigemine atbrreisep drthersoBRUENGRRASS Plegh #fuMTerxapilepased oBonput i ng
nodes to be Pé‘cfei\%'?@ngu@s?s ﬁH&%n%’&?ﬁ&e%%&&%hb%r%%ﬁSﬁd Q%Q'S‘Pne%gb%%' e to
execute the one or re prograns, such as during an i1ndicated future period
of time, andbasedomde®uoningndlidilyngernand foe oRESEMotd Oomaytingmddest 120t (k. ,
request ed exgcuﬁft{iaon on Lhe Sﬁ%cifiﬁd nunb I of excess c&nﬁuti ng_npdes when
it deter m neS3t4he" PRECUKERT MCEFSREHERYC B OBYESUESHBUY PHY CHEIRS O ar &

avai | abl e duwhig theabmpetingPlods rhayBe ubéd, @® enbodi ments, an excess
capacity user 150 may specify a mni num and/or maxi num nunber of excess
conput i M§34hodes t§ 95 eHPOYBIENE: AN GYCRSSr GERAEISE Ueer dB Ay iBlerad Wit thdat t he
request ed exegdld b § AL i ] t at | east
the m ni nrum nunbé\ﬁ)qg) %eae%géésﬁ@g%gﬁt?%gg%@ggsgwgﬁ%ggﬁgfgﬁggﬁﬁﬁﬁt%her froma
privat e excespeaigzhniriyerpdekceasdioorpuding endesabndirciesshedyasutly examnitipn and

the PESSM 110, nmay initiate the re te [ on .u; t he maxi mum (i f
Shect o) nahBe ool Bhe s SR Bt 10 o biatitng ARl
avai | abi | i ty eRécutiBR oRXEE SpediIEMInMbY oledesss doRipRiihghbess Ritieasemhink@r
execution of one or nobre prograns on behal f of an excess capacity user 150

i s recei ved, that thegpaoffisdumier geexgess reRPtiRg Nedrsrase gavailabie alipe dpie &t e
nunber of co I Lih fiEL el ; i - i sf
the requeste exggg?tlgggﬁf%%%bhgfila'fdfrege%hgﬁtgpﬁ&Qﬁ&@ggg@?@g%gg%@%ﬁg{ ané/ or
a general exerssscapweiting npded dre avadalihESBtertaye sal ectiudehiirstconkidelieg

avai |l abl e conput,i ng nodes to use for the.requested execution in various
fays. For cxARBINE” S rr Bt Stashebd 1 pETHBERR Yra) Fersh e Srelea,
appropri ate Rumber oﬁxc@é@@@rﬁp&ﬁfgmﬂdeagaﬁm%&tfnﬁqm%c@fss torapatiRy naleke
conmputing nodes with sufficient resources, such as, for exanple, by

random y sel &FtUshdf thevaicavsdableoff olan palbies ot BirFReriigd Auenesr ofi xcesher
enbodi nent s, Lif s i o;rw;a' t he
basi s of Onec@@ﬁtﬂgﬁ%{eﬁgﬁ@% g%:{dgfeslﬁ suchlté]ag),(dég gr%%%gt I gl ﬁgltr%?%%?’ctﬁ gd
| engt h of an®E&SSM il k@ hidydndome enardimerdd seleat thabé private ekcedsecoomeitiog nor e

speci fic conmputing nodes, .a,p e proxi m t f th e. nore specific
comput i ng. noBiees B Bt pariRuP BYidbe ChisT o] el o 8Gindhe BRFe™Rocat i on
of the one okexéB¥s&orpRENG h6dEDMBH tthd gemutdieskcasltaiacrp fodll oNMBER a8 tnhdl
conmput i ng nod)és, et g@FuérthernDre, i?.one or m)r? pa?'?i cul ar conputing
nodes have beE¢eadd eleedanaersyed- Hylfiting e reguegusingenly thessesettft i cul ar

conputing nodg 'Ia'BPeV%rW%té Q%e%@'c?ﬁrg?ﬂﬁrigeﬁé&‘&; RRIAAAG tHRk 1 RGLYALSIEXCess

capacity pool for that particu
because the private excess capacity pool does not include all of the specified

number of excess computing nodes; attempting to fulfill the request using only
excess computing nodes from the general excess capacity pool; etc.). In addition,
in some embodiments, an excess capacity user 150 may interact with the PESSM
110 to configure a request for execution of one or more programs on a specified
number of excess computing nodes to be performed as such excess computing
nodes become available to execute the one or more programs, such as during an
indicated future period of time, and in some such embodiments the PESSM 110
may initiate the requested execution on the specified number of excess computing

nodes when it determines that the specified number of excess computing nodes
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[ 0036] As previously noted, execution of prograns for excess capacity users
on excess conputing nodes may be tenporary, such that the PESSM 110 nay

aut omat i caDI2911t08resznat e such progranms when ot her pref er PEW/USS@EI/02@H5 t he
excess computing nodes arise (e.g., such as if the excess conputing nodes
are reclained by a dedicated capacity user 140 who previously was not
using a deci ded conmputing node, etc.). In such cases, if prograns are
currently executing on behal f of excess capacity users 150 on any of those
excess conpu@ihg alsbleduripgatipreed obimgr Eheomapmpedimantsran &Py t er mi nat ed
(e.g., abort%g?%(ﬁtpl&%eg%map'sﬁg&ﬂ/aé ﬁ%imﬁ?‘ncar?d’/orer%%?mhp?ﬁuﬁl@& FRgPEd ng nodes
are free for other purposes’ahd no | onger available tor excess capacity
users. | n addompotng eededits cas s@derforrgingat requeded eke@itiseyduehdhatithe sone
enbodi ments the execution state of.tho may b aved fore they
ro ter i nat oS g Rsthg At te £ ep B REiRerhen hah At Bt

Furt her nor e, nifinRANBURbEOFRXBESH dBMRRingtORES aFBXvANEbIBLHVhEPEErEMCESS
conmputing nodes currently executing prograns on behal f of excess capacity
users 150 t hAfiV#aPXeRSSEPaBItEP T a@&‘@f@f%ﬂﬁ@' exeesh gaBesitygrooboaplitieng nodes
for the othe | erm ne

whi ch of thebg%@g)@@%ﬁ??\gq%%@eg%%%?(ggﬁt@rgt e o%%g?é%lrj%gges based on
vari ous f act epacifiesl) pumbiey of excets cempaiing myfesxXoreths reqmst basedcanpedilabigtynodes
froma privatf excess ca aqity pool of a user for use in fulfilling a
request from®t WEEXGERT CPBPUIRIdIC¥EPed capacity use: or by using a deter i ned

priorityoogdfong t haftéid FeilibstieaseLSorPbf dritoransRSSo§RRRCAT Mehtfaian such as
based on tinme submtted, bid gr\rbsl ces, etc.). sone enbodi nents, at | east

|
some of the E¥FIRSIFAPBEINDIEHA Wﬁ?iVﬁ(é\}feth?PPG,ESPSM%@@@F%W_W?@ tﬁ@tgthartee’q_‘ieand/ or
reinitiated gﬂ g@@ﬁ)p%te'mfrﬁoé?td?%mﬁ‘dﬁ“rgeﬁ&qe% vﬁﬁFﬁﬁﬁci%ﬂ'ﬁga ggrgg ﬁ%@tﬁﬁteg't(g any),

such as i mmedi y or at a later ti n sone su ere are
not enough exsiEdy theoepuested exemldion &vbeéthabiren taprivata efcgsatapasity phel cur r ent

excess capacity, users 150 who are .executjn rams_ (or, requ i ng
exeouti on of “BYGHR GRS BT EIS CARPRERl 1 06 TS T et e e WO Ente nat e one
or nore addi bigiRdle CINAELItAGE0BKS EILsd dr Bt RHBestEd BREGUtIBH eVarfeaRsconput i ng
nodes such that the one or nore qprograms initially term nated that were

|

execut i ng onFPhexaprie; niseMecpRRAIMENISoNes” FeyMieay EMpi $d#@@Non the new y
freed excessaP@r’&EHéﬂe%nﬂ%ﬁj%?eﬁ(?esg-conﬁﬁﬁ nS’&bﬂr&ﬁ%ﬁ?%\’e davxﬁlit%' ty of the

excess capacil sers, such that the requests associ at t he one or
mor e initial kgympeting madesdvithr adficent resmatrcase secteas dort éxagpde bytrendgelyi i ¢

conputi ng nodes have higher priqgrity than at |east sonme gf the requests
associ at ed wWERCUIET R R AL TR COMBRARS BA dmaie! e adh iR oah Fen s,
after the PERRM saékifismmitingaddes hilyBdedlese@ontgbadR 6f ore arSRbre dther PESSM
110 may autonmatically reinitiate the _execution of the prograns as excess

conput i ng notRSEOH sa{paiexampie. g predicediendther #dheyrikathaogrof cRatinuesy . I n
addi tion, in,oL:heh i ! - f a user
may be. aut ondrt Ba] O O B iord o TR torlTRa B RS PO e
conputi ng sy $teeone entddrerspecidigicampeieg oodesio See\ir ceme withen compliting sodes,

conputing resaurces,availabl e to execute the.progra i ncl udj,ng_one or
mor 6 comput | AGEROIRLICIOGAORT <098 GEP PRSI sOtAEYRS 0adks FLOTRF Br ovi ded
to variabl e empaetiey computnglddiesded GartBerme@BaE bhy of bhded pamiallat y provi ded
to dedi cated capacity users 140, and/or one or nore third-party conputing
systems (not CeMBHITI adesrhaye begn dgdicpied for vre3o 2 Radigeief HeRi, theaPi ous types

of programs nEYLE Q&%b@tﬁn&;ﬁr‘gﬂﬁeg%é)%e FIECSHI bk &é&dséécﬁ]arg?ftséaﬁﬂél%i égcsess

execution environnent as ed by excess capacity po
progr ans t hatapady pebkfor thelt partioller asar. of unexpected interrupti ons due to

[0036] As previously noted, execution of programs for excess capacity users on
excess computing nodes may be temporary, such that the PESSM 110 may
automatically terminate such programs when other preferred uses for the excess

computing nodes arise (e.g., such as if the excess computing nodes are reclaimed
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occasional term nation. In sonme enbodi nents, excess capacity users may
execute one or nore prograns on the excess program execution capacity that
are desi gvodotisiyseermittently track and/ or save progrePST(US2@11/020665
internediate results, current runtime state, etc.), so that the prograns
may be reinitiated at a future tine to resune activities. In addition, in
sone enbodi nents, when the PESSM 110 automatically term nates prograns
executing on excess conputing nodes, the PESSM 110 may automatically detect
the current 8yatdaeicaiRy Grragitogsrheverupeyirusly aas no ysingderdacidede det ect ed
state may be &Wdo i aicl i SX&R i user
150, so that C?@?E& execeﬂ%}ﬂ]qﬁfsg%gé%rsbgPgo’r?g%n%ﬁ%% res@%é(gaﬁﬁ%a&gt ate
simlar to whehalf bfeexoesgicaresityvesers d G0 @meanyad thosetexcasnedreputingl togesat i vel y,

if a particular executin rogrami s abl 0 _saye jts own execution state,
the PESSM 116 R ouSoan eI Es ARl MLl r Rl S Aot | on
state save bafeifaté®rdid. NaubMehat iR eiraslitaBinodds atd fdator dtieriplifposes ahgd t o
exanpl e enbodi ments of saving program execution state are included in U. S
Pat ent Appl i 8alenaer Risailable f9naxqpea Capatiydisper: drinddition, ading saad incereptared
"Savi ng Prog [We]n iy j i LACO ef erence
inits enti rg'?@l%g‘g%i% %@%%@u@%%ﬁ?g ,%ﬁg(tyn %tg%s(gfngg%te&gﬂ‘%ﬁnl nments, a
user havi ng angyrbevseved detes thayagradénmingded| sucb @site esalpe iadater yestart efthet o any
program execution c ity in that private excess, capaci ol (e.qg., so
P To” execut BrogmetDRBelarbre P e s S BAT R hE Bar b fdfite oy cacs
capaci ty redquesbstifd fededurehieesdcutiRgbrdgrariti 6 bahalf biVelcesS ¥asacity GPRCi t Yy
pool includes excess capamtgthat is not currently in use by the

associ at ed udeP thadmayRe ¢anabla & ss8slyingithe PUBRET @ROMPUE0ANPEe ©r itess
capacity may pe gﬁ@%s%Q%ggﬁ%béﬁ’cés‘éél RPEs N3 18 HANEERImIAE Sitch &49€C' ty
pool to other users. Tn addition, access to excess conputing nodes Troma
gener al excesscasagacipuyingootied orfraexiec tei atgerwpesastasad belvatibusofactons t i pl e

excess capacit sers 150 may be based.on priprity anmbng the excess
chpact v ool 6013 e Bsnesanisap el MUBT I g P fiGEes | s
contention feapsMmyposnFinise?fortlie iR NIRRTy & esuebi fAgm NIRFieSe PR WB@iBatewo Or
nore requests to execute prograns, the request having a higher associated

priority wil FaRRSithUse; ety st setepmingd Rty RshBB GUERBURAUSTS ekbess
corputing ”Ogﬁées%%gs%ﬁﬁ%‘e'{ﬂguﬁlﬁ gﬁgg?&%oﬁ BmBlsubRR&d, B@éer|c'§g,h§5.g.atd ve

enbodi nent, request Id anounts (e. est maxi mum
bi d) may be gowerengradoménty, ajveast seqead the terminateshwogisindsmawhave thees bet ween

bid anpbunts being r soI.veWg (gas(%d on_.ot hg,r factors eH%., V\/[‘Ii h reguest was
recei ved ear Fr&fIoN P rigied audigs iinivated gpong of mgye offeT eralablE@eESR apaci t y
users 150 magomPl@i@edded (ifAnd) secihasdinasdiakiy éha SAEEPNME10n sembBisdicke. J.

auction-style) on_access to one or nore avail abl e excess conputi nﬂ nodes
(e.g., currefg$sp HIRGrP AP BOLENPUEP ex0RaS GaptRuting nedes ayailrbledorsatisfy 8l of mes) of

the general ﬁﬁ&ﬁ%n@@?%%%gﬁ&%‘ usePYIFED Whelard Bfeddfifg pmgféés}gé th' b dtRg bi d

may receive the access to t ne or nore avall abl e” ex nput 1 ng~ nodes.
I n sone enbodkeaniDs of progrdrEgSMentbe Piys St dPratayateitéryninetonterminetesdrecart i on of
prograns assQci at g&twl tlh | ower ggri qri t% requests that are curretnt ly
executing on"5He 2BPHRR LrFITREXRRNILN IR THG WATSECPT FLVRNGs
executing pragdensuchithal e ehe PF Mré biodr&ds @atialy asrnifde® frat YerdokEUBKG €SS
conmputing nodes. In some other enbodi nents, such as non-priority based

embodi ment s, Of e FRESHIQ COMPUNRY NPARE BRY b@d@@ﬁia_(tﬁ?aq’ﬂ ey BeehP¥ESA pendi ng
requests to exgplf ﬂ%c%@r(@{\é‘ré, t%%e&’éﬁ%sfetéﬁ%ﬁmé{ﬁ FH&it?Bﬁ'ﬁ%ex@é‘@cé E%eaCh
request may be provided so anopunt of execution tinme on one oOr re of the
excess conputperg, sumthebat the requests associated with the one or more initially terminated

programs that were executing on the specific computing nodes have higher

priority than at least some of the requests associated with the one or more

additional programs). In some embodiments, after the PESSM 110 automatically

terminates a program of a user, the PESSM 110 may automatically reinitiate the
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[0039] I n sone enbodi nents, the PESSM 110 may provide interactive feedback
to one or nore of the excess capacity users 150 that are interacting with

t he PESSMvO2011t087980nf i gure and/ or request execution of PCOFSa0M8/0206650Me
anount of excess conputing nodes of a general excess capacity pool. For
exanpl e, in some such enbodi ments, interactive feedback may include

i ndi cati ons of when and/or for how |l ong requested prograns may be likely to
execute on the indicated anount of excess conputing nodes, such as based on
current and/ 8xe@tieqiof thedPragipaifes @pepe APMARIEILROdesIEc)MeRyalalde 87 excess

enbodi mont | ke BELG gl oB Ll LB o RRICRLEESL, 1

cor r espondi ngomeftenmiwadted programe af arugemmen be egtmrsatedlerégratedamdvarl | | i kel y
occur and/or co tI te, such that, the exgess qalgacity user 150
reconfigure (eémﬁg S0 |0 QUGN PY Y @MAHEPE AYSIBING and/ogPRRAABACENN It and/ or

type of conpdbivitgseesificrerlicbplfiY redbii@bs alaiRbleetasdtienhe ﬁﬁd@ra\m@, request
to meet the desires of the excess capacity user, such that the request nmay

be per f or medingtudily eng o1 repre;Gamputiag odep evRiipAle \ia iR F9PasY ed, excess
capacity use : ; geq i hn | ion W th use of
excess progrgﬁcéérg%lwrggﬁgg%ggl ty,'élgélpcﬁﬂzéﬁ@??g’g’ %%ﬂﬁ%g@%'?él{&xe excess

pr ogr am exec tincbonaigparovided be dedjcaise dapasityaisaset4d, angar bnebr enope thirdt e

excess capacit ool for that user, based on .a,qu ity of conputing nodes
used and/ or BHéyg?m%tl”@ i}?g}r‘?%@}og?@o"( _.ed(.efmﬂld%%ag%'ti nes used, anount of
shared r@squrces RQtRMBANvardRUtesdf p&@gﬂﬁm@@ﬁ@w@e PEtdIRURE Rir@xbeimg et C. ),
and/ or based on one or nore bids fromthe one or nore excess capacity users

150 for use 8HCH AEBRAPM PRGUIIHRZ/IONMEabARPOISIGHIRYEXCESS GaRASHY PovISof t he
fees chargedgtg, éé‘grogﬂfmgfha@f&reﬁ%ﬁﬁ%@%l@ﬁaﬁ%fG ezga&%a inteuAsURE ¢ gener al
excess conputing capdcity pool nay suppl red t0 one or re other users
who provi dedoccagnrtal regmimaties. imsdrheembedieremits, excessscapapiicuseys payl (e. g.

one or nore dedi cated capacity users,140, one or _nore Qqther user 60,
ote.) For CeRkamfigbie o BRACH AT hE mecc ot Ardtal o fediod et BLPats e
proportional _déﬂgﬁ@d &f in®emBteAP Ak éﬁd/bﬂ”@vfe%ﬁ@grbb@(e@[ mté?rﬁieldﬁﬁé agbuftg,om
excess capacity users, such as a proportional share reflective of the

amount of coRPERTIBNIHBRAISE!S Gtk iSBUR N Pragrem MAyLa sEYtated gka futye. 1 n sone
cases, such {ifigSos4ahd Schiifs! HPadlifich, (YSES eMbodRFedl!\ARBH hePdar edi ted
and/or paid to the other users by the provider, such as to oftfset other
char ges i ncurf@dutoynaticaleteoninetesysegramssaxehuting arhexapss computimgeodes, the

oot e o S kRSB Db oA ST P e P

dedi cat ed capredutivn e&Ré Ssubf@hat the detected state may be saved and/or provided to a
respective excess capacity user 150, so that later execution of the programs may
be resumed in a state similar to when the programs were automatically
terminated. Alternatively, if a particular executing program is able to save its own
execution state, the PESSM 110 may instead notify the program to perform its
own execution state save before terminating the program. Additional details
related to example embodiments of saving program execution state are included
in U.S. Patent Application No. 12/334,004, filed December 12, 2008 and entitled
“Saving Program Execution State,” which is hereby incorporated by reference in
its entirety.

[0038] As previously noted, in at least some embodiments, a user having a private

excess capacity pool receives priority access to any program execution capacity

in that private excess capacity pool (e.g., so as to execute any excess capacity
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such that the one or nore dedicated capacity users 140 may transfer access
to their dedicated conputing nodes to one or nore other users 160 during

t he use twoeopdsisd of the dedi cated capacity, whil e i nPeTRESROGORBAS NENnts a
dedi cated capacity user 140 and an ot her user 160 may arrange an exchange
in a manner external to the PES. In sone enbodi nents, a user 160 may

provi de paynent to a dedicated capacity user in exchange for access to a
transferred portion of the dedicated capacity user's dedi cated conputing
nodes, such fefeststeom thecwresibatpre sy exegps£epadty repeests Hagramrataessuf ons of

dedi cat ed eCdlt | ' ; | f of th
pur chasi ng. uLev e AT T Re EREC Kol T R el AR R e T

vari ous nanneuserntly inase bysheassodiatahtssr fetbé pasateipaoh tHdt xedemthyi awilsipeci f i ed
by the dedicated caBac'{ éﬁﬁuger tBri ce t hat .i@ bid or sug ested b 'tt he
user 160, et EXC9% EBARYINBLEP S TRAE Vp"h"é}’wla SV 2 GBTR'ERTEGSE 6 ¥Yng
nodes may bepgBids ofes liséizatin LBt EtRBSE ol SkcbENBEHBlithgbdes fropes Mmanent . For
exanpl e, in some enbodi nents, an exchange may be made for a specified
limted peri 88neyal eXaeEs sAREWHY PeatfPbaxequUine Plrgrams pniehalf okmelplericeshe
pur chasing u : CAZSmAN i : i itied tinme
and/ or duri nS%%@&ggﬁous I %13( g?\?g%&gp?gﬁ)\%ﬁﬁ?ﬂ%%ggcc#ggﬁ:%gté(ggqcsfgh%uti ng
nodes mnay r ev80 in dideksttsomehmmigetineatsesuabapalti theraiseonfention s sbynet he
dedi cat ed capacit er. In other. enbodi nents, .the exchange be
per manent, s t r | to the
| Aieunt e Riosss compdiing hades DAMGSh VR PRI PP GEKeee (o 1
dedi cat ed coprigrame, the desucsORaamy a hjjiet BESidis@phcty adll B previdatiededds h t he
dedi cat ed conputing nodes. In sone enbodi nents, as part of the initial

al | ocation of0 esrethgrconinngded gmaunt AigPXeesesomBYtingedeaieexgsuting pragrams.
subscr i bi ng ﬂ%’t‘l&é&t%ﬂﬁ"nﬂ%ﬂ {i\;é/erﬂﬁ&ﬁim%ﬁ@’re%%g}é;WMe Qné@%idaéﬁblﬂﬂsone or

nore user tokens to the subscribing user r may ot herw se associ ate the
al | ocat ed cofggt arigghestiesximurh bid) enasaliesgivér prigyitd ederoateests aghdovwer bidser ' s

account, such.that the dedicated capacity, user's use of _the conputing nodes
may b r ackeinig bpiaes Ll GG sdBRREratveT Bhedytt Bl o kataar i on.
billing, etcrdquest WasHsRivedRadieheNhsomehenbatirestsCetder HBRAGT thy ekses
transfers a portion of their dedicated conputing nodes to a new user, any

f

provi ded t okEARAGHAysBES 1304nay ieragt wilh @rhemﬂ%@w_rwépf BedIErSYIHAOgePd on o
Comput, 1, ol I P58 58 SRS G M Syl s

user. In so a provider o urther coll ect
a fee in cofg.gncuiremlywviaiialtade tndios beailabfe & gperdrinoove ddtudketimegitadtheconput i ng

nodes from one user to another. [0042 hough t f or egoi .ng exanpl.e

erbodi rent | oBeRsaLPeess SRSl aopt Bt et fnerisepul e R A BB des
various typeseddcced® & thermll drndrefavyitdbl®ekcesy Bempafind/a6dds. 18 46Mmeas vari abl e
capacity users, dedi cated _capaci ta/ users and excess capacity users, it wll
be appr eci at 8Mbedigeniathe I5SSMEH0 ey sytaresiicarigminate execyitiem ohs

embodi ment s Wicﬁﬂar@é a¥bddnauy mﬂﬂgoﬁ]r ap{FBg@ nr‘ﬁéﬁg%i}%ﬁ?é@ﬁéié’&ﬁrérﬁ(l?%?{e&ftin $hfs. For

exanple, it w e appreciate nts may- exi st ere a
pr ogr am execote onmeee of ihe epcess amsputingcoden al favyr df@xeexmggsograpmaift y users,
but does not i ncl ude. vari ab{ge atFud/ or dedi cat ed cagﬂaci.té users such as
where the exPEDE™ BIQEY [AUEREAR 'S RNE LD TG y*FESFPERUYBY "BI*HNnD S5/ Sor e
thi rd- parti esthendmbodidritd,isatl ag Mbhiprieftyasses ieaivediniérits théERSM 1s0ich as to

al l ow such parties and/or entities to npnetize otherw se unused conputi ng
resour ces. | Maydosteagaccasipmgliyfotate through pending requests to execute programs on

excess computing nodes, such that each request may be provided some amount
of execution time on one or more of the excess computing nodes.

[0039] In some embodiments, the PESSM 110 may provide interactive feedback
to one or more of the excess capacity users 150 that are interacting with the
PESSM 110 to configure and/or request execution of programs on some amount

of excess computing nodes of a general excess capacity pool. For example, in
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t he techniques may be used in conjunction wth a bid-based PES that allows
users to submt requests for and/or to schedul e execution of prograns on a
t enpor ar ywbasgiwgsms2al | of the program execution capacit pCpruseéidecoshy t he
service, such that requests with higher priority at the tine of execution
are executed. In addition, it will be appreciated that the various users
130, 140, 150 and 160 may each act as one or nore of the other various
users at tines, such as when those users are accessing associ at ed

functi onal i t fOBE StRR eMpedinents.iristrstR fagdpack May nchidedpdigatiansps Wihser s,
including fo | ' j t :

capacity use%g&'@%o‘@%ﬁﬂag@%ﬂeé%? gﬁ (2()5{%rgs%.iﬂ%ﬁag%@ﬁliiog%%cg&boaﬁggﬁg% %se
users' unusednuedi cfaxedsegraputing. noliss asueh lesrbasgd wploarrentarsidoregpredibedi nent s,
a particul ar quser who agts ! dedi c teﬁﬁcaepaci Fré kjser 0 execute prograns
on dedi cat ed 9pPBGH-HELE ATV POIKOAFIRIT OhBYCeSP SBTREHNAGBOUES: SRS QEMRH

vari abl e capapiibVeldSRE. InSeralillastratie eniddginksHt! the HESSW 80 netgsihdiesteaddi ti onal
conputing resources to execute one or nore pnograns for the respective

user, etc. [6eagssted kiddrvelopiong withcorrespandingnfognatian ipdigptirgben nent s,

unused porti P&fjeg{eda%(x%w@newm’ﬂﬁel foc dﬂ%nﬁ%%Hp’lk?e,%%ﬁ%ha"@ﬁe bfedds, unused
processing unit clock cycles, unused portions of menory, etc.(ﬁ may be nade
avai | abl e f ocapastygeohs may neconfiguredsy. dgpspecitying s eferdi®id, sudifierehat one
or nore prograns of the one, or re excess capacity. .users may be sharing
Fesour ceb. of SOCT TSR Al FHEP RO HPE 1 AR Eupltl ShERl g el 8140
and/ or ot her r@)@es® rigdand tysiksaifshelkbesh Bapatitytusen subh @ e eahesti ment s,
at | east some of the conputing nodes that are allocated for use by

dedi cat ed cap¥ilePeriEmed paen kagiepimAe®ie- avai |l abl e for use by one or nore
vari abl E%)Qcﬁ‘pac' .tyAé'PtF‘dvg)é%%otédJ%Qcé‘s?s édcpab{tjysfé%srg‘?g@grﬁﬁ,ﬂfedcﬁap edg%\/’\rﬁ(QJFZCCESS

is unlikely to inpa I'cat ed capacity n ca
accur at e pr ethesstin oosjunétionpaitnusegofeecessdprogranh exdéauties agpacityt such.as based

Furthernore, in ., sane.enbodinents, if some ampunt, af co ti ng nodes

dedi cat ed 0P LETH ENEEES R BEPE R B PR G0 ST bor pitrer & part of
over subscr i batriygteGoxce &Y €gHRItd poATeY Biht SR VHARE dnta Qihtiey offBdndUBhger | ong
termusers), such that the oversubscribed conputing nodes are unavail abl e

for the one BHPIYIEARW FRANEPTFBYRISEfatiewr (8- gL4uiner §f imgs Uﬁ%tarﬁ%e users
request use gf sﬁé?@MeéoG%s‘%@ﬁs%e&f‘éLn%Lﬂ{t of {?ﬁegfjﬁ%ﬁﬂﬁ%ngd%cé’rb'dégd,oﬁc.t),he
0 Y tO one or nho

over subscri bed conputing nodes ma e mgrate re other
conput i ng noded/or basdd asommer mprenide fromhibe coewputaragxecrsdempaciiusebd e i n one

or nore reno ata centers and/or .other conputing systens, avai,l able for
execut ng- t SRR Be I radRationtt e SRt B taRS T ud B Hfea by
anot her progeR&Rged & tHel dhe srendreGcesd Capac@Pdddrb N 58adtHot iserh géndrilaikghss ome
enbodi ments are described with respect to a program execution service and

pr ogr am exec GeMBHIRGGRRACHY PoQItMa Ipe syppligd ie ake af ©Qre pRET Y$RES Wd8cr i bed

t echni ques - i : 0

conputing ngggosvg%rdq%t eJ;“H? %ggg@ftﬁgoﬁuﬁ%é?% %?ggwr Q@;&ggégﬁélgﬂnore
nonexcl usi vededisatedfcapacityplsess 040, onher moypethevusersplt eteg- Fer ak@dpleeiwour ces

t hat _may be mn%%?ndbgd%erﬂ%,esu%x oqryelzrtljsglrsemg?Egspalraaélp}o?)%lrt%%gl sth%?e ]:)Péoln%M ng-
per si st ent d5Py

amount of the fees that are collected from excess capacity users, such as a

proportional share reflective of the amount of computing nodes contributed by the

other users over time. In some cases, such fees supplied to the other users may

be automatically credited and/or paid to the other users by the PES provider, such

as to offset other charges incurred by those other users, such as charges incurred

by dedicated capacity users.

[0041] In addition, in some embodiments, the PESSM 110 may provide an

electronic marketplace (not shown) to one or more dedicated capacity users 140,
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storage capabilities (e.g., on non-volatile nmenory devices, such as hard
di sk drives); tenporary data storage capabilities (e.g., on volatile
menory, SWOROHHNSANR) ; nessage queui ng and/ or passi ng capabiusze11®z066dt her
types of comruni cation capabilities (e.g., network sockets, virtual

communi cation circuits, etc.); database managenent capabilities; dedicated
bandwi dt h or other network-rel ated resources i nput devi ce capabilities;
out put device capabilities; processor (e cycl es or other

i nstruction é%@b{ﬁ‘?mﬁ Qf@rﬁilimrﬁtqeéé?ateéit(@pa%\f U@Eéﬂrﬁ@ anaydranstar agesssrtequest
one or nore b r and the
PESSM nodul e&@yd%ﬁj(%gen%%(l caLlltfhyg @ggglrﬂémbﬁ(gogﬁ gérrgtﬂﬁ{ G%%?Héggﬁull F%Z’%Sgd type
of resource (imegeriobasée delcahedatxanacdytquleanbthey eatbodinments ardedichtedndi cat ed

by the user in t r @ p %{p@%det erm ned anpynts associated with
particul ar réé%%%é‘sﬂfjbl a %%%8 eBHS 138y 8 ARFLAT §*IPPRE P MACEE ed
resource typegterredl © l)netF@ESS)r RVddie EMbodiRfNYS BluseP Y6H My Rovillé phyradmupta of
volatile menmory and a second amount of persistent storage. [0045 Figure 1 B

il ustrates &AdieAlEdRRRAY USeT MPEHaRoDios greaRsdR edlanstiTesaariaeoiily be
provi ded usi aed.egt%d%pga{ %s@?‘% ée&ﬁgﬁeﬁur éntpfﬂ:é;g hﬁ?éé“éﬁcﬁ“rﬁ'a‘i R SurBhsi e al

conputi ng systens. t1cu ustrates an exarrpl
enmbodi nent i usa%mehaecd@&ﬁﬁ«trarmieﬂred m@ﬁ]omﬁ obdqnh@ajechmogmeke@mos@apa@w
manages exec |on f one or rans, on behal f

. Th
T lustr at ed ot e RSP L AraSog SASL o Rlod RE kasifinged

connect ed thb&&s'rﬁéﬁb@@éteMﬁe@M @4ritds rhghrieheindatriaus eMbetindetfls, subh &SI s
exanple, the Internet 196 provi des access to various external computing

systens, sucMaaieshRiioeisRgcidod by the ngcaﬁe%cwa%péern@t%elthaigmb'ared ot her
COMPULI NG oY ShEUER S B%:30P b A6 2L drhOBAbOGAR ERSEHFHBTRr (not shoun)

at one or nore ot her data cenférs 1 rivate networ may be, for
exanple, a cdeqhoaiade;orrmuhmg kodédsanay e whaxlel s,uobrthquahe eatHapge maecessarnyl e from
non-privil eg i vate network 194,

ot v soa R PR S e S bog shhoie M A GRS TS 8 2 em

that connect sadielfeca byedlﬁbdlhﬁitddrﬁé?roﬂeiftlﬁ% dhd/or\iadiods In@ér%lb@ﬂ@m@rsmb' e
nodem a Digital Subscriber Line (" DSC% etc.). In addition, the one or

nore ot her d#tah thepHrehasinggserayay agoehe h%@m@éﬁgwd?ﬁéuwmhs%ﬁc'ﬂe@ast some
enbodi ment s. tuh@oa%l}o?%nﬁgﬂ%’@’v&uo@?ﬁi@e%ﬁ;sﬁe Ach B RSt BOHBRN

physi cal host conputing Systens si cal conputing systens f82, and
t he PESSM nodaties 18 rexert besk RESie deditdied capamitplueer fooste bxotmuiddir@t@yst ens

175 each prOV|des mul ti virtu nes 177 a as_ a V|r hi ne
(VM) managERPSnyaRe iR TS P mAT R ese dnaeray b Befvatisct (iiop W,
hyper vi sor okheguretiasing E|$b'i|mépﬁl§é1pr@9|dﬁﬂmlﬂwcﬁcbes§iﬁbdhé @@auc@redaiokngmfung he
conputing systens 182 may simlarly have one or ch virtual machi nes

and/ or VM MaRagRsy foeaﬁbmﬂ@g(tﬁetpeﬁ%@mocmw w&thé*ﬂe %q' 9eteﬁi ROBPHE
enbodi ment s, \§QaE Al gﬁlel efbodi H%ni%hxﬁggﬁl'of{F%%ﬁ.t.glgﬂBHéﬂdh%f%Y]%to? 8l the data

center may not provide any virtual chines, such as to instead directly
execute one oomputing prdegrfandedicatédbse by efsubsatibirgededicaed narasitp LiseretOPES.

e e, T SR, AR A e S LR a8 7 e

and/or may otherwise associate the allocated computing nodes with the
subscribing dedicated capacity user’s account, such that the dedicated capacity
user’s use of the computing nodes may be tracked for various purposes (e.g.,
configuration, authorization, billing, etc.) - in such embodiments, when a dedicated
capacity user transfers a portion of their dedicated computing nodes to a new
user, any provided tokens may be transferred to the new user and/or the portion
of computing nodes may be otherwise associated with an account of the new

user. In some embodiments, a provider of the PESSM 110 may further collect a
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different associated fees for use, may support different types of user
progranms (e.g., virtual machi ne software inmage instances of different

si zes, orwprogrens2wi th different types of resource cri PETIES2ENHL@®HS
conmputing resource usage, such as differing patterns of I/0O and nmenory
access and network usage), etc. If so, particular users and/or their
prograns may be grouped (e.g., automatically) according to one or nore such
factors, which may further be used as constraints and/or Preferences

regar di ng whiReWNEORNEIGTyWEY 3 trapsfer of @ epdien of dediexted GoMPY iR PeFRsUTAP
programs. Thg, ex b%nGthe center 170 further includes an internal network
172 that may |nc tiple networking devices (not shown), such as

sSwW t chesgo4agdge ro.elltthm@h taertbregoieg exarhplesmbudirhetaipigure§Asy desambed Withand

182 and one or nore c ti stens (not execut e t he PESSM
a6 160 bARECLE A EE Bt oIS Valbus les Rl b R AR 1oF Gtk b of
illustrated DESSMumHY \%rllaﬁié Rpatief BergtdddrAtdd GpaRitPlisdrbandesesdsbed

techni ques in order to manage execution of prograns using the conputing
systenms 175 sARRCItg 2ISe s it pdls e aa@rec'atedgth@fa\taé&oua@tfwrpnmog@mﬁ Bay\Rsh a

particul ar coppiLd Q&bﬁ&?@@%’s\m‘iﬁ( BH% chﬁ oﬁ@lo‘??ﬁo%i of PeS @8&1‘% ﬁ/tpgg.%f QdergDr €

prograns of a user m)du i'n sonme enbo sinrtrate
execut i on of Fohesempeogwine agprematedaluatmngwa/wmlblochm\awsnnam@estwhmpcanent or

ot her manager conponent.. t hat contr% S (8% I Fof rg‘igalrparrf f or that

sel ected conB[&QI%geﬁ‘SEf&Pé‘ﬁ?{‘é?ﬁ PIoVIdgg Mg PB? H%\ qr\?é?‘%s 8eDt PPt e the
programs on Hbes A6t iRALESvARBRMIAMAIEr HEAEItSY S4Bt E%WSSS% dwehéteshemy use
vari ous conputing systens to interact with the PESSM nodul e 180, such as

conputing sySKeaRs PlagraBy exegation,sanasity i FraYdey By ens oamosm tirgrparkies @idie dat a
centers 198. Fh‘ﬁQt‘éﬁHtuiueé"’bééocB‘?ecﬁWﬁ B BE§ S Jhaks C}B %ﬁoﬂ%héh Bsﬂub%n%r Figure 1B

i's provided ustrative purposes only, ram execution
servi ces and eottresrto sudrteliae etm;mselunosedsmmptdmg rmsqurm dn@dddued samebher
manners in o r _enbodi ne . _For M, nodul i nst ead be
brovi ded usi I BREVGISHBRL bgusES L ERHIAG YAy & Mbosst BERAnet BbrRe. dar a
center 170, §|§§H§t@&ul@rﬂﬁﬁéﬂde@%@Véﬁ@ﬁﬁto@ﬂed@&%x@éut@h o pERfram§ @Ateer 198. In
ot her enbodi nents, a PES nm provi ded wi t hout using any data centers.

[ 0049] Fi gur etemporapdasts on alﬁ@&thatpéo%a@rﬁaqe@@tl%wrcqp@élﬁhpr@uéi@dmrth%ﬁra@png use
g‘; excess COQpH {ABrJARESES withfghd ribRFtat Y HME oRELRbA SR b¥eRRIS Qred by

addition, it will be appreciated that the various users 130, 140, 150 and 160 may
each act as one or more of the other various users at times, such as when those
users are accessing associated functionality of the types corresponding to those
other various users, including for dedicated capacity users 140 to at times act as
excess capacity users 150 and use private excess capacity pools based on those
users’ unused dedicated capacity. As another example, in some embodiments, a
particular user who acts as a dedicated capacity user to execute programs on
dedicated program execution capacity may also act as an on-demand variable
capacity user, such as when the particular user desires additional computing
resources to execute one or more programs for the respective user, etc.

[0043] In addition, in at least some additional embodiments, unused portions of a
single one of the computing nodes 120 (e.g., unused processing unit clock cycles,
unused portions of memory, etc.) may be made available for use by one or more
excess capacity users 150, such that one or more programs of the one or more

excess capacity users may be sharing resources of a single computing node with
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enbodi nent of a PESSM nodul e. In particular, Figure 2Aillustrates an
exanpl e of receiving and handling requests to use excess conputing capacity
froma gewenall/sxsess conputing capacity pool, w th non@Cefuseéig/ozosadpl e
users in Figure 2A having an associ ated private excess conputing capacity
pool . Figure 2B continues the exanple of Figure 2A, but with one of the
users having a private excess conputing capacity pool, and with the
handl i ng of the various requests including use of that private excess
conmput i ng capaedioptaseapaciboessy) P andis oFes exeessragasiyy yskrs fall B 200

I11ustrates Lpfapial g&%eaepr%gdid‘léﬁg,eat%asqSQM%‘?Emé;éorﬁ&mgtrio@gs pdep, 210 of a

program execut i on 'service by various users of program executi on service
over time 208llocstedifonsse by dedicated@mapacityngersothd @ag beenaxp avdilablerfart wek at
consecutive tinme intervals biOSa- 20t50' I nm@ddi tion,. table 250dilt| | ust rat es

i nformation 3BE0E CEXRH VARG GRALY Asers 198, S 95 T i (IReEBGY 17 SBFbgr am
executi on sep¥tdss i$ OniRERCHLIRpAGtARHRA e hPReINALdero e . YS 8T GasdSiWHBr&Xxcess
conmputi ng nodes of a general excess conputing capacity pool of the program
execut i on sepg§wate nradiefens; afjlupsemingederians @n%m)tor@aéaieﬁrg)-i@rw@ém%m
follows: a ti i i i : makl

i nterval 205§8®F dekg{d‘ég%rgg’qﬁ%ﬁg%t% Fﬁgh{ngrcf%r %&lﬁ&@ﬁ%&%ﬁ@n@cétﬁg g)rrvugF é’oghe of

ot her conput bngonededildidd capanity cabss14thatovetsabsabpdde.gy®vesotndgr node i s

not available to be used for excess program executi capaci ty .during that
Fespecti ve 1 RIF o gheqy fbre QUG Tongte(ig gt SURE Lirt s OUBUSETH e ot her
pur poses andcempli§ndPhdtRis\drs @nbwilaBNabt @kl odk; orandre Medicatcdr dtphcilavderg a solid
whi t e background (e. time intervals 205b and 205c of dedi cated conputing

- §.
node 212c) oﬂ4%abaﬁ@ea¢haﬁtae%awﬁirmsbaw@frtbamdth@@.O@.e,ortrmcrf@olfmeerva| 205f
of dedi cated [ ; [ (3 uting
node 214b) iﬁ I"cat %E%ﬁg‘ﬁgﬁ)ﬁéﬂgggﬁggﬁd&gggg%ﬁwr?fign%%%gn%bgvma Iagegﬁgpfor
use as excessnpoogoaiteeconpuatmgcapies| $ychdas onegorthare atespmetpiuieg inotdes val  of

time; and a ti {nterval containing.a letter C or e.g., tinme
nterval's 208YABBlA R At SEClahAeP S oAb oo Side s
programs of thgiadbRSPEEkENENG EHIGH of RBreR6§BM) EOEH BETLENBGHHY SRtedaPaci ty
are executing on the respective conputing node during that tinme interval.

As one i || usPreddedyeanaifr OrOFABTERECHEON PRNEEGRIC205a- 2050 may correspond to
an hour .0 1 nst epd fRicht BHough B b ddthentkrd des@itd@NnithBsFaA W &S

etc.).
program execution service and program execution capacity, it will be appreciated

that the described techniques may be used to manage access to various other
groups of computing nodes or other types of computing-related resources. A non-
exclusive list of examples of other types of computing-related resources that may
be managed for use by multiple users may include the following: persistent data
storage capabilities (e.g., on non-volatile memory devices, such as hard disk
drives); temporary data storage capabilities (e.g., on volatile memory, such as
RAM); message queuing and/or passing capabilities; other types of
communication capabilities (e.g., network sockets, virtual communication circuits,
etc.); database management capabilities; dedicated bandwidth or other network-
related resources; input device capabilities; output device capabilities; processor
(e.g., CPU) cycles or other instruction execution capabilities; etc. For example, a
user may request one or more indicated types of computing-related resources to
use, and the PESSM module may automatically determine an amount of each

indicated type of resource (e.g., based on an explicit quantity or other amount
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WO 2011/ 087982PCT/ US2011/ 020665 [ 0051] As previously noted, table 250
illustrates various requests received by the program execution service at
vari ous iwoieats®sei mres, such that each of the various PEHIS2AII/02E6% O
execute one or nore prograns on a specified anbunt of excess conputing
nodes avail able fromthe program execution service using conputing nodes
210. In addition, each of the requests has various specified configuration
information in this exanple, including a specified m nimum and nmaxi num
nunber of coffsifatergonthgdsesin thﬁir@qvqsb%@ﬁe@eﬂ@rqd@éeran@%@mﬁmté apperiRtads of
Lhe reauest ! winlaficl £ UKl wbOElhekbF ol ki WrblLh@Or I Rfaclr execul | on
of the one or re prograns on @ach ot the conputing nodes (e.g., such as a
dol | ar anopuntesperceugped)etn.) ofpravide foyltlee oserpsidhres abceamoanitbfanlatitedi cat i on
of a time at which the regu st is tfo expire ge.g., such as a specified
total durati SF"SY EREARECERT AMUN LY HREr SN O89Fequest is to expire, a

speci fi ggdad)i Me at FighieCTB AubPAES Sk ehfbodméntih Whiched Sropranfexd&difioh kbeder at i ve
exanpl e, request A was received at a tine that approxi nmat e.I?/ corresponds to
time intervaMmaydBcrrowdgd usingonepemare datagenters dhatancludsspuliplediiveivgl ti me

i nterval 205%"“@}'}@%3 Cté’ﬂ-@i AL BYL AR gl:de??&%s ah e‘%ggqg}ét eBodIRERSInbOt h

i ndi cating a pr e to execute on~a single excess capacity conputing
node, w th awhiah pPESEMIMogGledBOmém rognanoéxegstoroservice nsAnagkes egawdion

conputing nod and with no specjfi expiration (e. i ndi cat i t hat the
eauest st st mits Aeg e it bt RrtBre olnsdltiEast ol AR B am
execution i sdgengnedredDd-uskd byhhs PESaAE i§ codhdctdd tolthe Ifemeut oM exteaies 210
may provi de approxi mate or exactly the same anpunt of conputing capacity

I
per time inté&acata cepter éy@-n”btf‘ﬁef?xaé]%dﬁ‘?rmrﬁew%@cI%{ﬁtiiépa ageRSIAe VaToYsr ogr am
execution capagl Ladi cat [ - ariy gi cal
7 Comput i ng. naqariar el RS st o8 rBBndBRAGHE 105 B nrvBld dbidpli®
conput i ng redbdvodothesicdmputimg pyesterns dP2rasaeellad addiga comgputddesysksansig r at ed

as to the nunber, of ical 'conputi nodes', tLh t he rqovide 1 n other
embodi ment s engp] S et T et BNERr o ros REE ROy Faflcn s
to include opg, fof ex@mSleOh carpdRAE nbivRsik BRIt Id WhdIRror tosRRill P inacessdilé rgmnode to
use (e.g., and/or characteristics of such conputing nodes), a m ninum

and/ or maxi nﬂﬁﬁ“l@fibi”%?ﬂlmmpué{ﬂ@iﬁb?te@ﬁ_é*XWnaJréﬁ’ &GOQWY@ '&wapfkg%t?@ﬁﬁuqr@. g.,
ot & oker “SERGRESRIER R SPEENAD, | A5 DROIA St Ao
i ndi cat ed i ndsectly tetimbhterpet (2,9. sue b telsploTe @rcabter mogem: & Oidiat Spbsuyibans t o
be Line (“DSL”), etc.). In addition, the one or more other data centers 198 may

further be used by the PES in at least some embodiments.

[0046] The example data center 170 includes a number of physical host

computing systems 175, physical computing systems 182, and the PESSM

module 180 of the PES. In this example, host computing systems 175 each

provides multiple virtual machines 177 and has a virtual machine (“VM”) manager

component 179 to manage those virtual machines (e.g., a hypervisor or other

virtual machine monitor), and some or all of the computing systems 182 may

similarly have one or more such virtual machines and/or VM Manager

components (not shown). Alternatively, in other embodiments, some or all of the

physical host computing systems at the data center may not provide any virtual

machines, such as to instead directly execute one or more programs on behalf of

end user customers of the PES. Furthermore, in some embodiments various of

the computing systems 175 and 182 may have differing capabilities, may have
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executed for each request, a total anount of aggregate conputing node tine
intervals for the request, etc. [0052] The illustrated table 200 includes a
nunber ofwoedilgsresd capacity conputing nodes 212, such R€TABRPIOR$GS Nodes
that have been allocated for dedicated access to one or nore specific

dedi cated capacity users of the program execution service, and al so

i ncl udes a nunber of other conputing nodes 214, such as conputing nodes
that may be avail able for other types of program execution capacity (e.g.,
on- demand va#ifigrne apsesiptadfensdeiuse mayapRepit wifferery typesahyser Pragwss cat ed
capacity use n ; L ard ; j i Bl ;
conputi ng nogieé&?%tggp @?@a{”é;‘gée‘fép@égﬁ‘ggéﬁ%%@s %f ?ﬁ%re?‘gs'tégg OZ%%%{%”% V\QE]ch

t hat t he usedifiepgnt &pessd resoopmd dritgrianamtZor2dd?eputing ezsnuteugagegsactsaon behal f

of the user at_any tjnme durjng the specified period of ti | t hough such
access my baTelny apleTs oV Ge M aaPRat ot MEHE o Pa it SPact Lone. on
the part of phRICUSEUsES 28Bion RHGHBEErab® Bay bBFdlPeadbionRitethawaIyNt ent to
use the conputi nal node 212a at a particular tine, a request to execute

i

programs on 86¢RSUINDAY ORS @eMPIPaUCTEiBElofs. WhiCTHRE FUTERH BaIUSRHES CORFEIMEdi cat ed
capaci ty useﬁpé/gfgre?é}g%gs BB RRH ORBG R %;%&pé%éf t@%%%iortz%gumm 'ng

node with equ nt conputing resources as ¢ utrng n Y
equi val ent ppecieslar pgpgcapaclhg exarepterdata e¢rden) 17 biuttheninclhdesaminyemnal cul ar

al l ocated co tin de 212, such that the user nmay be provided access to
2y ot the cORpAYF 167 Ristayaaa it G i Cat o oW eR Bt | ng
programs on kghelds, 8ligd Aritais Sinddtie rb\abrsaivih avmblieiy) §ystéihs UBSand ngxari ous
such enbodi nents, the program execution service may ensure that

suffici ent naf®epeof MERICeAPEINLYITHTIS M9t Ao thafaxgavierbe PES@QE‘OQH@
avai l abl e f0386‘BEinB%oﬂﬁQ&t&&”tc?fﬂeLf?tanzal W reyzhave priority access to such

conputi ng nodes I n-various ways ., maintaining a group of such
conput i n@4modes anlag dustoatbe PESSM meslatevi Sigpearfosme @it feiast soroelnt thefdesadiednodes,

tc.). [0053]In tabl 200, ., duri i nterval. 205a-c, dedjcated ti d
5156 has boolratBBRimaae: 1 Hah b LR oA b LB B bt e "%

unused by a dpsematied HAPBCI by desRibel th Yeatsr cetal s thar@d®néh2rpdricular
al |l ocated, and has thus been nade avail able for use by excess capacity

users. For e%ampHing Refle QePiom EcelsRtions eaueone RO Hrogems At felel t h
the program gxespssANmSEHN nes ihRohBERE FmbARNGABRYUELABNAHos12C 1S

avai l abl e for excess program’execution
programs by interacting with a VM manager component or other manager

component that controls execution of programs for that selected computing
node/system, or may alternatively directly execute the programs on the selected
computing node/system. Users of the PES may use various computing systems
to interact with the PESSM module 180, such as computing systems 190 or 192,
or computing systems at one of the other data centers 198.

[0048] It will be appreciated that the data center of Figure 1B is provided for
illustrative purposes only, and that program execution services and other software
execution services may be provided in other manners in other embodiments. For
example, PESSM module 180 may instead be provided using one or more other
computing systems external to the data center 170, such as computing systems
190, 192 or at a data center 198. In other embodiments, a PES may be provided
without using any data centers.

[0049] Figures 2A and 2B illustrate examples of techniques for managing use of

excess computing nodes, such as that may be automatically performed by an
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capacity, such as at sone tinme prior to time interval 205a, or the program
execution service may have instead automatically determ ned that the
conput i ngvoade/@18e was unused. In the illustrated exampC&/Uusadii/opicher of
the illustrated conputing nodes (e.g., 212a-b, 212d, and 214a-b) have not
been determ ned to be avail able during the interval 205a-205c. During tine
i nterval 205c, request A is received, and the program execution service
determ nes to execute program associ ated with request A on the avail able
excess capacﬁﬂ}boémﬁmpfﬁ@’ mogple. Ippartayiargsarrestfediistraies prexample

$0. 05/ hour ode 212c.
I n ot her enbgﬂtl%r?lgm the nﬁﬁﬁ%%ggtfgéH%?%%%%ﬁ?ﬁﬁ%&gl ns& ave a
fixed price t;eeer‘ah@tcessnemputlrag d:apsax:rtyessolc\aniaoomeyoﬁlherexamsb us[e@@‘n‘smql@mreti me

i nterval 205 on service determnes th uti ng node

2 he pr %g d % { ?_.t

212c is no | 6hg& Bpewrgvaqwsaﬁeeggmwﬁam B%Ht:uﬂ%% apacity
requests (e. @ontlrﬂéﬁlﬁb @Xbrﬁ@ebﬂﬁlg@?éQNertQﬁtﬁldh%Q)fftHé)Ué@sﬁadhgétpﬁﬁaieapam ty
user reclaimng use of the conputing node), and so the execution of the
progr am asso8KERSEFOMPUENG saRRcHY POl and éﬂ%”ﬁ%f"é@"@@ of B1p(ATOHE rests2 12b. At
interval 205f l}o&}% O tRLp S that two conputin
nodes with sur{‘ %I ci e%{e (?e(soﬁ@gfs&{%igggig%?mﬁﬁequtgglgm&)? dedi cat gg °
conput i n@smodes 2WRh resubcRitijurer2A, datale Qﬁblllk&lsueteexmfesnatmm@m ysagerqfwti ng
nodes, and dete s to.reini tl,g(f gxecutlon of re%ﬁ eﬁ@h ram on
dedi cat ed cofip W@Ph% Poptag 5Qdes 417 A PIQART LXEEY OB AFHRNY2 Ct”ﬁr *8%agonal

lines at tinmgf lh@dg%%r@h &%ﬁtlc\m éé’rvk@%péﬁﬂimé o0dekliticadesr éébﬁ%?ﬂdmﬂn@ﬂé@e 212Db
i ndi cate that no 12b is avail abl e during that tinme interval for use as

excess conpulil@gepgpiusiraied Hgonsecutive t”b‘@e'?téfwa@dzqft@rz@%e@sa%t?ﬁuﬁbﬂﬁg

t f d
2120 15 not B eraS BriRlonSOBCLEE el A S RHRE D oot S o
uncertain dupeigram extcwationi sleasbcé totegxe@etegorpgramsctm Ie:ehalfrtédlsblys lIslrr@ groegs am
execution service (Jcﬂ? Sf on_indicati.ons fro F?ﬂﬁdl cat ed capam ty
user to whom P?‘F’P@”ga”? Cat 3099”85?486‘3%?& C;S’mp&“”ﬁcéfi’%w p8P © PEEEEY

forecasted usgecuibA sprvicthaheasilligtRed bk DB, sh@dﬂgwuéﬁor@fotléw@aaﬂn@n
avai lability that is likely to be rel atlvely | onger than node 212b. In such

a situation, inteaayiamseitaay Paskasein @ nie Higuak2 (pac dedicaiedt or
selecting a goRBUkAdLdOIRHifle IREI9EI2dshisE e tBibafid hbde k) executing

a request of an excess capacity user, such to mnimZze having't
start/stop exemummnmapmegeanmnwmcomeuwungMEsoohwuﬂaugt@bdesedkﬁ etc

Thus, in this exa Ie conputi ng node not ur tinme i,nterval
205" but 11 SXmeREesarCeeRU o SRl bR epraliE sl ohut (ki v o
prior to ti rrebém@uy@l foP8hé or ﬁ@ﬁ@ot&é?buﬁﬂi@yeé@m%oﬂ@@ﬂidﬂﬁls@&ﬁ)t Ee@ebtesead for

t hat ot her request 0055] I n this exanple, request is received a

i nt er val 2ozs§meateter\1aH new%eée“%yfhttesﬁwkwd (e e 'r&eryels AReedizoseni y one
EXCess CO”puBf@leﬁQgc?cé‘M it |?gbrl1c§jeaé12t(:2@i; héd.ﬁ@aﬁga(g%nal |ﬁ’1%9'b%@k§r€uﬁ@f@g“ ng

node 212a), and t am'executi oh servitce termnes to termnate the
execution of tlmleenlpr\@gﬁaﬁcffdedlpetqades)mputmglnbd@mZﬁ andhémprimigrnah?@fo ofequest B,

such as based,on re st B bi d ano $0..08/ hour)
Than request 8 eoERHEE G A AR REl B BRI b Bkt o 1y 1
this exanpl eavsiReent use bs eRERE Wr6grafaddcitsIcdpachn ddietl ®at @dpeetiveut i ng
node 212a for a fee of $0.08/ hour over the time intervals 205g-205i. At

time intervaln®uysiof timg aB@ﬁﬁlﬁ‘@? IprMR) o8 tainiRg avetiar AbPe Cay %f@:@st@orrputl ng
intervals 205f—205k of dedicated computing node 212a) indicates that programs of

the respective request for excess program execution capacity are executing on
the respective computing node during that time interval. As one illustrative
example, each time interval 205a-2050 may correspond to an hour, or instead to

other time intervals (e.g., a day, 10 minutes, etc.).
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nodes (dedi cated conmputi ng nodes 212a and 212d), each having sufficient
resources for executing the programfor request B - since request B

speci f i esw@ 20mxismsm of two conputi ng nodes, the programPofl/USeguasicos
remai ns executing on node 212a in the illustrated enbodiment, and is al so
initiated on node 212d. [0056] At time interval 205j, three dedicated
conputing nodes are determned to be avail abl e as excess capacity conputing
nodes (conputing nodes 212a, 212c and 212d), and request Cis received. In
this ent8iiment, Anergyieghdipiedtableqhe dlusiaies vatieusricanesd reqeiRddRel®at i on on

dedi cated co érﬂ%x@é’tﬁﬁ% sehadk éﬂ%ri%@:gﬂwdicaégcﬁ fiAEs. Such it BEAE (>

associ at ed t reque are executed on the avail l'abl e excess
conput i ng nodadousasqdesisisrte gxesite Gnbav imuge arograms cataezpegifiet amauné ot o

execute on a_nmaxi num oft. thrﬁe noqeﬁl 3nd Ebavi ng a rel aE.i Vel@ﬂ/' hi gher bid
amount (e. g. FXEESIOMPHUPY "PRRHAYRFUESTON ACHAIB™M BHEE Y 8V EPAT'™E hi gher
priori ty for compuasd n(%lets@lf@. fI@bdﬂiﬁ@hlﬁb%fcﬁ.oﬁtr@%qﬁesté\haé :klaﬁodsrﬁdé'bhﬁéh 205k,
two dedi cated computing nodes are determ ned to be avail abl e as excess

conput i ng no@eRliquEippUbTofgatitsashis examaled inPiuging a sRRAIeASMIHEBE 2 conput i ng
node 212d hamegg?@ﬁer{f:mb%?Bf"bd?ﬁﬂﬁ{gm%nog%@%ﬁ WHIEPR35R e t@é BRE W fford1avi ng

becone unava € one or rograns assocliated wih request C are
t erm nat ed opragoarps Of thg raqukest;24 Bid feeamoentthat threset isivglliog tompae®r212a and
212c, such as based ? t he (g)ref erred maxi rrumhahcﬁ\(fhm' ni nut‘m ng%ber of

conputi ng no§&CHIGR of Ki§ NG OTEOTg HIOYTaRIFELt CREMHA RGP BPYWINGHMIES {f-Gri t y t han
requests A agdctBas ARiBIIATNEGFHTOE) usd hé @B @Tindle 66MpltiHiendde)exfRCaH € on
conputing node 212c at tine interval 2051, but the execution on_conputing

node 212a i sindgaiPnaf admeuat which e reanRstis tagxRibelée-Be 8BFH AY2 sRAVER] Ale for
excess conputyj i B I 5 -ogr.am
execution sepeﬁggﬁggt@%ﬁﬁﬂggﬁehﬁ&%aﬁe{%qggﬂgésyﬁéﬁf égp%@ﬁedéﬁrﬂ?ggst three
hours over t bidhianequastas taexpir208ic-)2 @slgneathabttative ekarsplexmiquest. A wasor di ngl vy,
t he program execut,ion seryice term nates executiop of the ans.

associ ated w T FODELPICIhpEx Elad Soudeats i Mpmner AL IRded ity
request C ispbfré emgenteivaP20Rorafuridg iedhtgvdl 20865 With @ Rirahiasti ed. At
time interval 205m one conputing node (dedi cated conputing node 212c) is

det er mi ned t BYRXBRYTIYENEH ObeorBRINGAIDdEs Peih ndisating 2 REaiRENER P eBQTL UL i on
capacity, and ¢ 8%&%%5? ifco ' tiﬁggg{}f‘,gjﬁé%' B 8hios \%ﬁﬂgg@% d%te'hz

reinitiated on tthe conputing no ring time inter
execut i on of of the singbeg exress computing godss tanB vetid® greoified dxasatibnaie.a. he

DT OB () A Ml BXEE L R ORI B OB By RS L,

fromthe excessmyraaraetlttonusesmpleted Unihis &eniReURISHf t cordpdting nodes 210
may provide approximately or exactly the same amount of computing capacity per
time interval, while in other embodiments a standard amount of program execution
capacity may be indicated in other manners (e.g., with a logical ‘computing node’
measure that corresponds to a particular amount of computing resources, and
with particular actual computing nodes being rated as to the number of logical
‘computing nodes’ that they provide. In other embodiments, the various requests
may be configured in other ways, such as to include one or more of a specified
particular type of computing node to use (e.g., and/or characteristics of such
computing nodes), a minimum and/or maximum bid amount, and/or one or more
other configurations (e.g., fault tolerance requirements, execution locality and/or
proximity preferences, etc.). In addition, other types of information may be

indicated in some embodiments, such as one or more particular programs to be
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request B is treated as no | onger being a pending request to be satisfied.
In addition, at or near this tinme, request Dis received, having a bid
anount eguDwvaliensrIsto previ ously received request A (e. gPCTERG203/bw6F ). | n
this case, the program execution service determnes to reinitiate execution
of the program associated with request A on avail abl e dedi cated conputi ng
node 212c at next time interval 205n rather than the program associ at ed

wi th request D, based on request A having been received at an earlier tine
than D. Requésgcutedionepsheasiuest. atelaliamonnt of ggarepateccamrytingswde tinitk nown

future time i i 2050. At interval 2050, one of the other
Bl o5 o e Rt B

conputing no s 'avai |l abl e for use as excess program execution
capaci t ygosand i s et dostrated tabde @0 snchuolas prreingrer efldedicaied cepguatyi t y comput i ng

node, but the program of guest D is nonet hel ess, executed on, t ot her
Commut ing nogeRpes MREIRISIH at carte s Sodfn Tt nE VS B Sugded iy ont
avai | a_bI €. [@Qéi@étbﬂ dcb&sd tolonetdr ddré @pexAEBbAcabd Theati® udbrs dfee proResrmmM
execution service may further track usage of the computing nodes 210

cor r espondi n§x¢@tioRseRvge; a0d alsedu@dedes snmnbeieftptheypommeny apdeudlhssoci at ed
users are ch r i i Lpdl d by the
vari ous requgg('?rggs {:ﬁﬁg%tgﬁtrlgog%,e(ﬂ?ﬂenq%r%%?%%ﬁggefghwgﬁ@gg? \l}f‘@'gﬁ%@ al so track
whi ch of t heegempioticapaciydes. 2hodemarsd ves @t capragmm execitiondepaoity).| fadol e f or
use by excess caﬁlaci tg users, sug/h thz%otoge or rm%e userg associta ed with
those conput FIY"RGdR SeHEG HEPRYRHSEL MO SPY I RGN Y HR1EE ECCEFI 8 M%d from
the excess capadfid YorHsRing-node @A 9h b rais s oA B dGiibt B Bmet(BY. expsaR), eued Fi gure
2A, but with one of the users having a private excess conputing capacity
pool , and wi thetthreuseamay #r§ess CORBUtNG NAsies? 2ado exeaute ﬁ&qgﬁ@mﬁ@ng@@agpft hat
private excegs GRMRHLAN j ! = [ ' r ion
200 and 250 ?r% a mg%}ﬂé)éﬂrglﬁgiﬁﬁg?Ttl'%éoﬁ%%g?dgfeﬂg(ﬁ gfjtr%ge’z%&l{,h%%glﬁg\gm@rfﬁéés%ﬁe hanges
to refl ect thesubjeciob a dedayppénict @nddoromesoraoongunteragtioapan iteypgrbol the as

di scussed bel ow., I n. addi ti

i / n.nemg.i forrTTatiio gOantﬂ _270hr§benaddedto
i gure. o8 okt 9&RrHeYt 0o RO R Trerart Euirdnhe chmenEReRSRD o of
Figure 2B, tDhe248es puhieulstiiib! 8 rdR@EEBLexBcute programs on computing node 212a,
etc.). In other embodiments, the dedicated capacity user (not shown) may instead
have priority access to a computing node with equivalent computing resources as
computing node 212a (e.g., equivalent processing capacity, memory, etc.), but not
have a particular allocated computing node 212, such that the user may be
provided access to any of the computing nodes 212 that are equivalent to 212a for
executing programs on behalf of the user and that are available for use. In
various such embodiments, the program execution service may ensure that a
sufficient number of dedicated computing nodes equivalent to 212a are available
for use by dedicated users who may have priority access to such computing
nodes in various ways (e.g., maintaining a group of such computing nodes and/or
otherwise reserving a specific amount of such nodes, etc.).
[0053] In table 200, during interval 205a—c, dedicated computing node 212c has
been determined to be excess capacity, such as based on being unused by a
dedicated capacity user to whom computing node 212c¢ is allocated, and has thus
been made available for use by excess capacity users. For example, the
dedicated capacity user may have interacted with the program execution service

to indicate that computing node 212c is available for excess program execution
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(referred to as Requester B* in Figure 2B) is also a dedicated capacity
user, and has been allocated the dedi cated use of conputing node 212a for a
time periwo 20tiA8798acl udes tine intervals 205a-2050, as ®hos24y/0208bdr mat i on
270. Accordingly, in Figure 2B, the shading for conputing node 212a has
been changed to include crosshatching to reflect that any unused capacity
of conputing node 212a is available for use as a private excess capacity
pool for Requester B*. In this exanple, the tinme intervals of 205a-205e and
2051- 2050 f oFaR¥IMPLSUICHRSTRIGeME1tIae pdeTrtediprateryl dan.cuteiPipgEa™Bf conput i ng

node 212a by : . B (oTay sTINSY n : ' I during
the tinme int g%{%&é{ﬂ@ﬁ%ﬁ FV&%ST ?gggﬁé @g%agsg asét%glrw 8%@@&%&6@\3@%’@6#3@@@ S
conput i ng capade Ry2@pwes uhuosedrdqiesilestrad&d examplesalusthedof the glustibted det ai |

el sewhere, requestis from Req ter B* hav iority for use of the private
excess. compubTTIL ARy Sdadl 22T BRAPTARS ALut i heake BorRAP I Bl o
205a- 2051  ar gelahgildb®Buriny the e & alPE)5s-208c. FDOM SRS intBRal 206TRRIest Rquest B
from Requester B* was al ready assigned to use conputing node 212a for tinme
i nterval s 205yegesed.iandthgpragram expadion sehvieedelesnings Kagrarytaa RIQghap

priority for ; Al i [ j s El t han
Fequest A, afe et e QRERTATRGIA: GRRAS byadt) Rorpliing BHIE2PA cocs
conput i ng cafadhe yserespecifind Feeyofr¥. 2Zhaoesndvitiatds execttiwsef the iposgram on

assi gnnents. However f reqyest i,s recejved for tine interval 205j,
the assi gnmeAvSPuiirts 2% JGSS smianinaric. g Plactin s iphdeiigh ke se
of the privaitexaese £MBAPricEJes BRASOHHMY oPaPkxcdsd ddphtitycitedd usd.N Figure 2A,
request C was given higher priority than requests A and B for the general

excess d@Ffputi ng Sbiaeintgrvalod. KiePregngsn axqcution servisg desyminasdiel ng
capacity nod val L | Al otk i ;
execute the g?%‘ lrJar%{@@%%f}cr%Hggosdtg%%:so%%tbﬁztrg?gg%&e&?%g| Sérr%gp g , uﬁ%@ever,
request B fr oapdétyueguests (8*g. cloaseidrmnesn indicharereichizetiifphes tlegicatedicapacity ti me
interval 205] for the excess,conputi.ng capaci i, Requester, B*'s private
excess compulFHgeEaRER Lo ROl LoMRUIBH aPEF §h0 FR Lt PEGLER &) P aro¥BRuest G
simlarly begbsbdife@Wan véRIcBNAGO PRI HPE6HpItingCnRIRD12b2 Nt diteivialme
interval 205] in Figure 2B, but the progran(s) for request B continue to

execut e on céRplutheyoasarererpon setvicatdetsrmingsihat wel camputing pdedmithn a
manner diffe : | . PAL i i r est
from Request é?mgg R{%gg%}?% gcg%)édzcgt%ur{eiﬁlrjréﬁiAn{ééqvg%&I%%g%j ?B?Rgttlﬁf@%(ﬁégs?% inthis
exanpl e, reqaedR1B))drs ayailadie s Extass wapaciys®nihiéingxodss andmetarmigesdapaci t y
of conputing node 212a that. isS rnt of Requester B*'s private excess

comput g cSpdang SEauonatrmdudr bls dparRESe AbTka e oBHRS MRS o0k

i f the progr &y isistfasd 6@B0ERTenB thadiagomiliineedt firfe aXeVHI 05 WtS$6sgdco®r an( s)
woul d have continued to execute on conputi ngﬁ node 212a for the sane

r easons, - bas@8dGAediceMALEREROgR 2640 ingicate thatnrda 2 EhrinaKalRbiAdEinachFlor t he
private excegsGRRI fd?%sgﬁgg‘kg étée%utiﬂg REAUGSh&is Rot ;?rE‘FéN%\SI%r edddsi N s

exanpl e, since request aggr egat ours of program execution,
t he progr an( sympiitingecapesity Bse ratddfivseis noit selectat éo satish2@BjuesisecOpopoghy, the

excess conmputin aci for uting node 212a_at  ti.ne interval 205k
Feturns. to t HR0garar Bina bt BRHto R oBS . SO RS0 oVER &' e Plasr ant o)
of request Cuh&gtdin Hora@i¥®etiawilapiliyqBRutds dkteetiee 2By thef Sroglannexdontien val
205k. [0062] Thus, the use of the private excess conputing capacity pool

provi des var PBUYECHBHEYFY @*@roﬁéﬁig@%q@rffqgﬂ therdadiates eaRAcly gpeTHP¢(iioa BB, For
exampl e, as 4 iokiedDEARH dn pd PSS Pubs AERLRYSRORES WEaRIGLY Tn the

exanpl e of Figure , In particu by the e Ime I nterval 205] in
Fi gure 2B r awhereashendetdi@aemy lof deterreinedtehanal ar2gGiabiityRhglis keyto ba

addition, as second bepefit i he,_exampl & of Figure 2B the perfornmance

of request BRNES;PRASIRBYL 2Rt UPRR Sudlr 18 Pt gl

performance eérvicedh@sha & prdférgdteio? Aelebiingacbinpuliy nodgwithe |ehgarmkaly of
availability for executing a request of an excess capacity user, such as to

minimize having to start/stop execution programs on the various computing nodes
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Figure 2B, the use of the private excess conputing capacity pool by
Requester B* is charged to Requester B* at the sane rate as the increnental
on- goi ng Wo=20110i879%8i ng dedi cat ed conputi ng node 212a, wRrCThISROL10RG6SS exanpl e
is $0.04 per tinme interval hour, as shown in information 270. Thus, while

t he performance of request B in Figure 2A woul d have cost the request B bid
price of $0.08 per tine interval hour (i.e., twice that anmount for each
time interval hour as the increnmental on-going cost of using dedicated
conmput i ng nodé0.2toaYhes in tigexaspple heorpuding meda2d Zhsunet used 8kEryitimen of t he

progran(s) fﬂﬁe&ﬁ%ﬂbﬁfa’nﬁtrﬁrg% SOy u‘ﬁ?g?}ééa@@ (gf‘é' { RLIbEGH FeRNest B i's

onIy $0.04 per tinme i'nterva our ur- o |ve aggregat e hours
in which theppoi todinge ieferes 206H mpde 2h3b cwydave nopetbklesadeears ased &s ttown in
cost |nfornat on 260qg-260j. For the other time interval hour during which
request B i s 8RELHYE ton conputing node 212d in Figure 2B as part of the

gener al @xfess CORHisixBnpR)a6dUekt BedtecelvBa ot Midrval0siasdmdstrdted B T equest
B bid price of $0.08 per tinme interval hour, as shown in cost information

260z. Thus, tahke 2oR-aln thissase dhefeds PaPMANGEXCestIeATPEINgMadefyababigat thato. 24,
while the tO"th'e r;%@ftdefd%tébeéqrﬁédﬂna d@%?ﬁ%ﬁg'tﬁt;ba@?g\'grﬁeg JtpnBrAG Wile

t he absol ute nu S are smm IS exa on the I'imted anpunt
of use of exde@smmsmmerm@ataﬂ'@oexeputlortofvmé brdgfarapﬁmrequestédmthbatofth@creasi ng

such excess co ut i Si nlflcan anmoun r.eal rId
ST uat o e Ra o o dtRREE, whAt Rt SN oGS b BTRES nigBe b GiandPl oy
if use is in a3 d8mIuPaHSR fe@i,d NS0 HRS RS IherWisead nwed be
-$1600 in thl@éégeganpl e, h)gasegéhgn act(%gl gcosts o%‘j&$2400|rat k\llgrwstwgn $4000) .

[ 0063] Fur t hePR®iits, 1N tisserasole; regeest Sris exeaded sentiBupysly 8 dedicataded even
heapl 2B,
2‘32%? the. 1 E B o e focCr S Gt oy I e 2o O st B
(i.e., 20% ot time |mtet\al Z%QW@galrmuhlogmdm aw@cauablem)s anassqomnhmrtingd usi ng
th | t t |
of 208t or Do g AR SR8 Aot anhe G P hind S om the

private excesssoufigybr é}@cgmgambtdo@@ﬁi fof feqiest B LS denbgliod B iolfick ar
conputi ng node 212a) was not used. Thus, in other situations, the execution

of the progr SPENUPE WeERERUIND RAdes| e EAgratise! reaess Bi remaSSxeaying
conputing CaBg%EMF’? Qtn h@rlllu%c{late%f rﬁ@.ﬁéﬁﬁ%a %"a|9§ mﬁtﬁ fodPEPA6RTR $2g. T OF
request B, an arged at the lower cost o e private excess
conput i ngsegapaci t At moaintéraal 2{15;, tofeetdeaitcatedecunpuiing nSdes atesdetefminedtqpri vat e

excess conmputin aci be tr| ered b or e guest B
havi ng | not e SREER Fe iR aRp it s Rd BEHEL P S eSI R 2 B Y e
private excesafd QCPB@)Ubhdil%cﬁJ@Qﬁ@llé becemel. irsthiss@dbodimieht, itise gr\ogrdrﬁ@be)

Al ternatively, in other enbodi nents, Requester B* nay speci dé@t hat request

B (or one or easiest Befrierminpietsia exscdionon dedipated sermpeihanades 2174 Andr
private excesgygomptdany rﬁ@r@@fb%éw@%kocu @HRGh r%aé‘&r’%tcoal‘%!e%@cb'l%@ oy general

excess conputing capacit s a supp enment to the private excess
conputi ng capuaee Dglthp(nylallat[le)emqslsmoawrung ondes passdmen reqbestiGhipaning an he

o provi ae. ol P BEH el Pl BRethe it et sk WFee STl Tar To
that of Fi gurgatdBly figheribid whiooht (re@mﬂO/Bour) than requests A and B, thus
providing a higher priority for request C than for requests A and B. At time interval
205k, two dedicated computing nodes are determined to be available as excess
computing nodes (computing nodes 212a and 212c), such as based on computing
node 212d having been reclaimed for other purposes or otherwise having become
unavailable. The one or more programs associated with request C are terminated
on computing node 212d but remain executing on nodes 212a and 212c, such as

based on the preferred maximum and minimum number of computing nodes for
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has a higher priority than request C for use of the general excess
conputing capacity pool (e.g., if request C has a bid price of $0.07 rather
t han $0. MP20iwm8Ms2ch request B uses si x aggregat e hour $CTAScaoL@sHE
execution of its progran(s) rather than five aggregate hours, and in which
request B specifies to use a maxi num of one conputing node rather than two.
In such a situation, and using the allocation schene previously descri bed
for Figure 2B, request B would not be selected to use conputing node 212d
intinme int ef%!estz@sand 'fe@mtr{éhg\éﬁ@aewgf@e@é@@tyémeuﬁgséa@mtBt37 €gi ven the

maxi mum of o vat e
reeas ompubios AR of RehuBLEE oBAth G AEEHE GRRORELAR HOUEE1AER RAC VEL° e
conmput i ng nodeer2alZz05l,rout theeexecttorven c@Opitiry modet 2Heaps terairatek des © tberrputi ng
capacity pool. However, in that si at the end of ti i nt

205, - 1 bques FOBPIIH abds beem A w5t st S Ginedioeat wie A

conpl etion, hie ihtee/aR205I @BIgrbdrinmOExceaidH$driige @ecéem%b%ahatrreglht%twhavsat e
excess computing capacity pool at tine interval 2051 woul d di sappear based

on the resunBedHed aa@ashtafe@d\%@awttpe fiyeraisnels 2058050 and Ras thusme
interval . Th\é§ ird EA Bt nr?g& tﬁe %arﬁ'e&@@@oﬂ’ke‘?@b’e frifhat&s %@cgli(g‘%ﬁhehe

executi on of e progra request on conputing a at the end
of tinme i ntepmrarﬁeﬁksomﬂtdd tmihweqmskt atal tinereasesmcaplaeltpmpmtmgmodbst hose

f (] tj 12
o o ) 090 FsREE i 1 Mgt P s Aibneing Baticsl T B8 SR, At vy be

taken. For exasRbie205n® cheQothpulieg AYes (Ratktatdd t@hpatinatriods 2apd) khen
restarting the execution of the progran(s) for request B when only a short

time remai nsdaiermineddensPaiinusro berayalake iy iarEs)eXPess RTEGIAE eXaBUERN d i nst ead
be al | owned t | gt
or a1 Cof t1 PR, SlEbIRRLLRETNS BlboRiin SO 066 R % ftidgas o

dedi cat ed capacie gorag@ingmaddere i nt er val 2051 couI d be deferred in this

situation, an alternatijve.that 0 resu on of di cat ed
capact t9Ae i n « PHE FFE IReL BB TR Frtaliod &F leth RERE hEPSAEEL | ng
node to tenpends (d ?’ based 61 thBeRib@ahes) (ﬁ*mpﬂetd@dhélab%b&@ﬁ@ﬂeiyayéﬂegdwl ng at
| east tine interval 2051, such as cg&rutl ng node 212c. In this nanner,

Request er B hpuisef peacuiin. ofdasiead basell emeB insiHptRn egeivae (Mg shpwd) tont er val
2051, and thga@%?%tfdeef‘e%ﬁm% e %’@éﬂel\% e&{]gfrﬁﬂé{ﬁﬁﬁutt&r uebi §eHq t o

conpl ete nor ently and quic €ss, in such an éxanple, the
use of conpureqn@:shBatetrQaieaadumlmrg;ar|b3mg|aﬁpmd'ng reg084t th be sahigfiecorpl et i on of
t he execution e treated for cost

f
pur poses in &f F%rétsel rtgﬁéﬁg%ﬁ%%tﬂr ﬁ?eiecﬁéveﬂe?{%@%a?’ﬂd IYNe private

excess corerteqln\gaeamcmé\Momp}ecema hedbat AR@@UW(wmﬁﬁ) MAthis&aeéMAet he
dedi cated capacity use price of $0.04 for the use of nFutlng node 212c

during time PrROSAT AXODIPN Sepiee Sple BIRES I TelHiale em@t'ﬁn@@ hﬁﬂr@yr%r r equest
B using CO”p'e\%édHPaté‘@Qﬁh?ét%?es@'hlrdn%ahé deRicsie¥Y@h E'rgﬂBéfe ef% 2t &gd at the

general excess conputing capacity poo pr|ce of $0. request
B's bid pricémelintenial IZOFmarafpmrtEm tequiogriaat asstob@teda\lvltferawestv@sbamsi opinmlarly

be used in other nts and sjtuations 0, addition, it wll
appr eci at ed {%"étesf’ggawgg’&ai‘ ﬁ%CeéK?gn%aé‘seaé'Pé “H{e @PH d %‘Fuqsf P gSpinges
purposes, andxédiaé ophbes 2epdoali BMesunKAYwA ifdthRY tirh® aktéd tirddl htavax20500mtt he
exanpl e. For exanpl e, although the co y)ut i ng nodes 210 are depicted as

bei ng oqui vaimevalz059 ontaUNA @ Ra FOTRLERE NedRmAtAb Rpcomes aliable fasuser
embodi ment s BRYB& MNPk aIESEo @a’cﬁtg%o%.db{é? ﬁ%ﬁ&%g%@?&f) geforRt0 may be

of different types varyl ng c aracteristics erent anounts of
processi ng excess capacity computing node, but the program of request D is nonetheless

executed on the other computing node 214b since no other excess computing
nodes are currently available.
[0058] In the illustrative example of Figure 2A, the program execution service may

further track usage of the computing nodes 210 corresponding to the various
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capacity, nenory, platformspecification, etc.). In sone such enbodi nents,
various of the requests may include indications of one or nore specific
types of wbeotiaspsti ng nodes for use in executing progr&eg/s3sooe@Ebed W t h
the requests, and those requests may only be executed on the corresponding
specified type of computing node. In addition, in sone enbodi nents, rather
t han excess conputing capacity being based on unused dedi cated conputing
nodes and ot her conputing nodes as illustrated, enbodinents nmay exist where
only one grofRAusst LRUCA dha dhre varipnig/aspo dlalgr iisersaare §haigsd fefs conput i ng
nodes may  coRbiLOiirgQo BEOTHARRE hkaRATRHhE DEIARIRGLENE! ARG idre"
executing request's of “excess capacity users.” Furthernore, In some

enbodi nment s, tret progest esenuionketvive roahalso dranto whiahgf titslesmdithgmendes 2dDude

conmput i ng nodes provided to the program.execution service by one or nore
thiTd parti e2erq o idony oI Bad] oVl LR IGR R DX, SiteDt soraed e suc
functional i t yhdi@Ye B mdr®Vbsle dsatiateg @bthliose ddaTpUtigRIdES Hiayidqdénent s, and
the functionality may be provided in various ways. For exanple, in sone

enbodi ment s, SPNERORIANE dosifaesrotieqiod oy tae xFeRsI@PAPIBNSEIPES may i ncl ude
mul ti pl “foogﬁ?”pu“ n@igﬂfé%c@c)l‘?[rnu%Wé*}éﬁﬁ)lé’%f’g{gﬁ@zﬁ,%ﬁ iRl dnedr P less Such as
e physicCa g machi

via multip conputin es | nterconnected via one or nore
net wor ks or bavieg aguaivatessech s gem petthgurapatiapoarandowifathiechanflling afftbei t t i ng
data between the conputing, machi nes. At |east sone of the conputing

nmachi nes mayV?rhoufcfﬁﬂu%ﬁl}%gﬁlm%Seeojérﬁatipﬁ'_éff"%oeé(cgﬁﬁ F9EPUING @RRE ri’c?i:_ﬂy-_rel at ed
resour ces toFgRyesIBGIUSHhicshBrrRatREer 20Tarkl 780 ihan@ansdrsirhifardo that of Figaient
writeable mam)ré, non-vol atil e storage, CPU cycles or other CPU usage

measur e, net ¥6r RUYARUSAMR Ahangraio sfleckihedise of thesprivalf SXGea8 COBBHENGS t he
conputi ng ”aEQbélﬁ?r?'g I, SO W oSGy B TA%w SR I 248 4rd P Phad Tt ual

machi ne conput’ ng es that each may executeé one or nobre progranms on
behal f of a Oeen adddd wsegureAl tefedivedo Biguran2&ar i ous enbodi nents, a PES may

execut e various types,. of praqgrans on hal f ,af ., mul tiple users. For. exanple,
cuch pr Sfne . exclRittaT baHEARDRR D 2. 1Rt NG UBEHS st far ati ng
systens, applrefartdddasFodiiested 8F HEFiguRiZE a8 aRbhededeftéNosfacrpRbecand ons) ,
utilities, libraries, etc. In addition, in at |east some enbodi nents, such
prograns nay AnepeRialesriad haisiegicaisr uegral CPmiRYBRY nedr AT 2870 A iMmpaperiolc hi ne

| mrges that ik iRRieaRfs Rlorif19644 5654 CRURBIWA B3/)n@RRafn T, CAOFHAY,

machi ne conputi ng nodes, and that each may i1 nclude operating syste

sof t war e, sofrt higue 2B theakading fomicemppiind oedd dHephaspheemschaaged &y include

configuration information, etc. [0067]In at least so enbodi nents, the
cvecutt on of Cearapis PRt Ra o Rl BhadiSrE BRIt o asoy o PeS
nmay be initi avgirblgfor 6508l AtexeHES Ciachy BEMItIbORedRGUR B*. fi®thid nedi at e

execution of those @éogra.m. Alternatively, the initiation nay be based on
a previ ousl y exaBelev g hoipienale obedra-gvre aed édkl-30rafor computing’node 212a

correspond to dedicated use of computing node 212a by Requester B*, and thus
computing node 212a is available during the time intervals of 205f-205k for use as
part of the private excess computing capacity pool for Requester B*. As
discussed in greater detail elsewhere, requests from Requester B* have priority
for use of the private excess computing capacity pool.

[0061] The assignments for time intervals 205a-205i are the same in Figure 2B as
in Figure 2A. For example, request B from Requester B* was already assigned to
use computing node 212a for time intervals 205g-205i in Figure 2A, based on
request B having a higher priority for the general excess computing capacity pool
in Figure 2A than request A, and thus the use of computing node 212a for the

private excess computing capacity pool in Figure 2B does not alter those prior
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schedul ed or otherw se reserved the then-future execution of those prograns
for the nowcurrent time. Program execution requests nmay be received in
vari ous VQ11408t982as directly froma user (e.g., via amCIrAiSeram2icee
console or other GU provided by the program execution service), or from an
executing programof a user that automatically initiates the execution of
one or nore other programs or other instances of itself (e.g., via an API,
or application programmng interface, provided by the p rogram execution
servi ce, sucﬁsﬁgnraﬁntAPlHOtV\f%{?r @ét@"sr%BSts(éfS\fleé@g?d opliggriniareat é0al then r equest s

may include ‘éééu rﬁ’Mént‘s%Qﬁ%@Hﬁ urIeOZEpreeI &8%\: uFd8Al b%b%(:i gh 'trﬂé‘u'{%{]ofttﬁ@

execution of "on nore progr suc as a executabl e or other copy of a
programto berieateeutess, coamputlnglceaamtyrpoof la qaalrmyjtamntm@ure\msrqnwsiﬁmsalsy

regi stered or. otherwi se supplied fqr exe i n nber of.instances
of *the pr ogr dED RENER RO T Buedl AT S i aB el RESy comBiitsed ae a
singl e desir edpduitgpebl, @hd ik ANBRS e@és@céﬁﬁutiﬁgfﬁa@@&tmeﬂmn&m@af of
desired instances, etc.), as well as a variety of other types of

pref erences ARG/ BENEEELRIMR OIS 2A HEJaR KL enacyle e PEeEapKs) ot CIBeY§r-ans
(e.g., resoupgs r%ls;%&ﬁg# F@ﬂre 98 A ARRL Cr@ﬁuc%@%/fﬂfm 'R%%S&S/ r BOE3tinB8s tPr

execution, proxim ecution to ‘ot prograns and/ or conputing nodes,
timng- rel at edve:thetl'egheast ped)miy)at tifn@ @ 8ivaf 2@51 fairetbeemefsg G@mwm@sapamiyen(ecut e
one or nore 'Bngta ceé*, ram at may

PES
det ermi ne on Sﬁcﬁ?@’g’“&g ﬁ@%a(?'tﬁ pé’?lecﬁ?(foﬁﬁ'ng'%ethﬁr ogr am

i nstances. |ﬂr®%fﬁ(§'@06qm%ﬂtﬁsmﬂﬁw 66dire fe R UteOSh edmplitthgrytiedtoi1ng an@des t o
be used is perforned at the tinme_of the request even If for future

execution. | R184 Ablime ienrhrdy & Figwe 2btbet Ferkieg@m (e fof Fraugsi® GeMtiyenodes
to be used feyofdi &, Sé‘rﬁﬁﬁ'ﬁ gﬁ{bg‘séfm?%ﬁ]g{aft'm{e‘%nférr\%@fr?‘ﬁ}ghr‘ési@mc&%aﬁﬁ& be

deferred to a ?ater time, uture executl on based on
i nf or mat i on tiifetent frotrhibat a]’vl%lgthrakﬁﬁe Inlpartsoifes, $ndsoa remprssiromiReadester Bi nat i on

of which co uti. no s to u r, executi f one nopr e ans on
behal T Cof o et R 2 B e Nar 20 1 at Sk IRu D oot of R B RYER, 0
time when a %Wtywb§é3Me@@e%%ﬁéutrr@%a%bafﬁoﬂﬁm&ﬂn? RABdEER2a atlisoFarat

anot her tine grl or to 8;c request to execute prograns or a user. For
exanpl e, in SOREIYSHIT BrRIiiatRpXceSS 6ABPBINGEARECEY APRlt ISHY13baabthray be

associ at ed “%E%aﬁﬁ#‘éﬁ?“ﬁ?ﬁef%'%5k°‘#t fpng:%?n(sﬁdF cfu'%é@BHé&%ﬂt’@e‘&%’ be

execut ed on at user on 't socl ated conputi ng es at any
time during Bhatutgéhd)sajprogmr(s}awoajd hang contireied to ege@de oh sompabny eddd o

execut e soft the user during t riod ddi ti in so

erbodi ment s, 21 A8 AT TR SARORS drash ot e BRBT Pt afeduby Hbentet ERtcut o

programs on kebalte Mivat 4ieeks BBV pthg &P cIhISEL] ON ReQiiedtB B*. CaGRsMdrig nodes

and/ or conputing resources of one or mpre conputing nodes becone available

for executin§ipPERIPRIRESIAGR radnest iz ends aitritp 3010P h@u@rﬁﬂpéoqramese@éuw
prograns of ﬂﬁeepre G PoMBRMAB ERAMES titnlRteN1 285 By r‘kﬁil@%é BRcdgdes at
a tinme when the cgrrpu an ﬁod%s are unused angifor Jar e ot(ﬁ se avall abl e
for executi ngomhetiqgchaa'msfor[(:Om@gllﬁ'gleodte?‘e’aamtrtama oferedl 200k cétuaspihe ng
nodes to use for ercut on of each

general €xcess computlng capaC|ty pool, and the program(s) of request C begin to

execute on computing node 212a for time interval 205k.

[0062] Thus, the use of the private excess computing capacity pool provides

various benefits for Requester B* in the example of Figure 2B. For example, as a

first benefit, request B is completed more rapidly in the example of Figure 2B, in

particular by the end of time interval 205j in Figure 2B rather than the end of time

interval 205m in Figure 2A. In addition, as a second benefit in the example of

Figure 2B, the performance of request B is performed more cheaply for Requester

B* than the performance of request B in Figure 2A. In particular, in the example of
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programinstance nmay be made in a variety of ways, including based on any
preferences and/or requirenents specified in the request or otherw se

speci f i edwPDap11d3@8Rr ogr am and/ or associ at ed user (e.g., PAT/US201i1/62066%
registration, etc.). For exanple, if criteria are determned for preferred
and/or required resources for execution of a programinstance (e.g., nenory
and/ or storage; CPU type, cycles or other performance netric; network
capacity; platformtype, etc.), the determ nation of an appropriate

conputi ng noﬁ@uf%zﬁx%@utsé o4 ther RTbetmeXaess sATEURG Canaciinped bytReqgster By part
on whether a;c ' flGl : i1 abl: tisfy
those resour S B RARRREES s He ke e b R e o h R R
configuri ng psiogrdanEated cexgrting node 21pa,ogrichmingRiscaxampie iséiOvi4ceerdinee | ncl uded

in pending U $S. Patent | i cation : 5,463, filed March 31, 2006 and
ent | t1ed MR ER AT B BPBYE A Ty T hI BoGERRUTTRG Byst ams, -
whi ch is her elyiesNB @ PRUAS 28 wovild [efver@ReBelrBqudst BeId bFigd ¥t $0.09 ped tirie
addition, as previously noted, in at |east sonme enbodi nents, execution of a

program usi niteNedIr fiadviaa bakaTeuforeashdimy/intangal Hosr asithsrinereawnta)
term nated ”BM}@% P%éiﬁ&&é%cétﬁ%@bﬁgéﬁ@dn@&e ﬂﬁaﬁ‘rfd?reatch WetYs t he PES. For
uc the y CO y

exanple, in so cases, ntinue to try to execute a
pr ogr am unt i bggregplegtdusmobdxechiorn efifbe ptagmtamiss cutrequest &, i Figuret 2B theancel | ed

t her wi licitly. terni d b unt i ndi cation i
Pecel ved t nacoR i thoinre e EEg oSty Bt nterud i Rt ok of e
etc.), until figsagdregaeacdfs in wREEiHe Riatd SR ebE computiny édpaekepssianse of an

expiration time, until occurrence of a cunul ative execution tinme, etc),
until occurr &R asrshawa e epstiRfarmatianeto0sr 26k et ort the eéner itimednienyal 8Py etc. WO

2011/ 087982P H%Sﬁ,- / 31%% : @ﬂﬁorqci '@t vinf Y.

associ at ed V\Aggj-ril’l gﬂ:ﬁsre 0 §§ Ié%%g&ﬂstéudg?ﬁ?ﬁﬁf) tI e nzgjyme ec%tﬁg agﬁ%étr ans on
behal f of a ofthe genemst ekersyecohmutipagapatity poob e cost isshardeskat thy rechest user .
For exanpl e, ji,n,saone iments, fees may be charged tp a use ased on an
rrount -and! oP 15 BECB T8 PER RS e O oy ipsaRadeb T 2alicrt i ng
one or nore FhogrtRETotArtoRelabbrfeinig Hagkst Bithigae RReSD. 240 viHiie ths toWre of a
nunber of processing units, an anmount of menory, an anount of storage, an

amount of nefARIRT PEEBMNGTEIURYE In Figyre 24t is §0140r Wit theiabgolgieorab@iSof t he
user. In somg.ehofi R SadBorPRie RATEH aATbuAt Bflise! FEXRESs coristingS

- PTERE
vari ous characteristics o e conputing resources used to execute
prograns, sucapasty, if oill Exapréaated disadnaaasiRis capedsiebs tompuiorg gty byance,
platformtype (e.g.,. 32-bit, 64-bit.  etc.. etc. In sone enbodinents, fees
Ty be. cha ped GiftenLanadtn sreavand Shpubs miyes o SPTR CRUPARES! | co
per use of tBetuarEdst 68vings @R d.CIEuDETs iHEYehsl a tHowBahd asld,aREBOréstdnERGYi Ces
are used, a price per storage used, a price per data transferred in and/or

out, etc. InsayingewewlddgiedloREduieenampladased cnstd! costhef 24 Ethervel ow,
fees may be hageghoppy.various other factors, such as related to availability
of the program execu%i on capacity (e.g., varying degrees of availability,
such as [@ear ant eelduréivaimoediih dthgr aitdhtions,vaques Bemay be patioined/gvesmdorer

ot A T Y TR
of a PES nuy figd bgiregate Hurd1or éxealitionadfithel rdgr&hs) of kR8st B (i.e., 20% of the

total aggregate hours of execution) was performed using the general excess

computing capacity pool (i.e., use of the time interval of 205i for computing node

212d), and an available other hour from the private excess computing capacity

pool (i.e., time interval 205k for computing node 212a) was not used. Thus, in

other situations, the execution of the program(s) for request B may instead use

the private excess computing capacity pool for all of the execution of the

program(s) for request B, and thus be charged at the lower cost of the private
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and/ or |l evels of services or functionality for executing prograns on behal f
of nmultiple users, and in sone such enbodi nents, various fees may be

associ at edownt1srese various tiers, types and/ or |evel s ®CTASPMI1LO®SS FOr
exanpl e, in sone enbodi nents, a user may be charged one or nore fees in
conjunction with use of dedicated program execution capacity functionality
provided by a PES, such as fees that are respectively |ower than fees
associ ated with conparabl e use of an on-demand vari abl e program executi on
capaci ty ser ¢KeassEPMIyENPEEDacity@oplFpeall pEibat exprutien.| dueh ugesf tag afyate, the
user enterin peri od
(e.g., anu )ééré%tg% O\?\%)l Y Cﬁﬁ]ﬁz’%@@g@& tr];gfl;{:e'r% E)gﬁcrlh&gg%tl%{%%@ésgﬁe or nore
speci fic rat bavmgmstetdniesaeerﬁﬂd@fmahmuagofememump(umng npdeu()so‘ thahonlpittd or
periodically). I.n addition for .a speC|f|c
type of func%’f%%leﬁﬁﬁsp‘?%“\ﬁ%a cggaﬁtw@gl 'S§i§8ﬂ 'fa\ts's%a' ief) 2'%@% 8 first
tier for a fifer eﬁib@ﬂimérﬁs Qied&@gieﬁeﬁ%ym&@ﬁ)ﬁfﬁbﬂ%%éﬂ@(erﬁhl@dﬁlrﬁdfe
functionality (e ;)3 to a specified first threshold of conmputing nodes
bei ng used), Otf@rm'reg@ feeidy i byexacptasusinghisfher grivate exeggsrcopinugedti er) for
a second qua r ty
(e.q. abovee%géar%%em fé{ h%ﬁb?'ﬁigé@ ru génrt] %%%%&CQ%@QMQE%PEQ%@%M

t hreshol d of as arguppiengent tdibs mwategpmemmqmemtmg cﬁpecnb/pmy further be based

on various factor er than gua ti.t functionality that is us n at
east sGHE enbodi Rl nuRaRs ST Red el NI BAHEES POPLE G AT thased on
quantity of pusIThapRahet e Us&sin o‘tﬂéhmamé tlgloRideotfidt|bdhefitst Fovar i ous fees
associated wth a program execution service are included in pending U S

Pat ent Appli @é@"ﬂ@'ﬁ s@nsider Agwigatan sinylar edhaof &igse 281 bubipgnidngaeestiz | ed
"Providi ng | i i Omggﬁ which is
her eby | ncorcgg% ate b)?ﬁ?lpglg?éemn%gb?%t fﬁ%g%to?&gf%gné%%%sﬁ t;ﬁﬁe peri od
for a peri odcapaditgioobleeyl. i mupasti G yas apedt ptige ofe0. Geradpardhdn 8 10pirvar i ous
manners in various e i ments, suc 0 i ndi eci.fied d of
Cect n i oy Been SR Ao bidladButla Piinidh BrfalBE & 1 el y
(e.g., a nunmbgtherthadlBys agyregh®, houls)taha,in Mﬁ@h&eq@s@B)spe@uﬁdsltcﬁhé:@él Of ti TTE in
whi ch’ one or nore prograns g be contlnuously executed for a user (e.g., a

number of holIXINYE 0bABS 6PMABHRG PRdSEHIRS Ay twox b stieh aistivatienaAgd gsioen
period, suchyas,RRafiHEcHd revidUsl Qléécr?)e\’ﬁ@rkﬁ 8leoB, ’re%égéﬂqw&l@hodbég?obn

whi ch one or nore prograns nay exetute Between m an
p.m every o‘sblectedaq)JseeOmpuﬂng mcm/ﬂﬁdshylmwmedval QﬁSus‘mmtralgm'(ﬁraients an
el ectroni c market pl ac d for. users

fod carod pr BKS SRR BRGNS YaP B LG o) BB RT S R R i s B A% ¢ ¢ e+

speci fied usgrdfeﬁéﬁc@ﬁfrlu@mgftﬁé pdﬁib‘é&&&i crbrmmmaglcgzs@ﬁwtgo@r) I@u&mld et O one
or nore other users in exch ange yrrent fromt nor e ot her

User's, such SASEOHIR CHRELSHO op EODPHE 9fm@r%ﬂeayt'aseemtqa@lﬁpék/fra@dhﬁort.ons
of dedi cat ed opygle %&%%Bdt.ﬂ cﬁé@ﬁg pg%ltﬁoxﬁé( UhGhdASRESAIFE aPtheRifdRlT Of

the one or nbre ot her users, di cat ed program execution capacity
user may recémeenteaalBddi, feouestiE ivoullsstill havet ladditiendlddiunehexscutiondeniicat ed
progr am executi o

capaci ty user..may te rari(@/ i,de use of sanme portion

b “er ot o veRePBaL eLauEbi Y AERBRIGhodsl 2 BEORUGS pitde Brardie. uber s
based in par to@pulidecapaeitp podiei em@tuht@rvatuaessmdwd/m@gpmrtbég@cnbn gred of the
program execution capacity, such as_indicated E;’/ | i ngness

resumed use of dedicated capacity by Requester B* at that time mterval Thus,

one option in that situation would be to terminate the execution of the program(s)

for request B on computing node 212a at the end of time interval 205k, and to

immediately resume the execution of those program(s) for one additional hour on

computing node 212c¢ during time interval 2051. However, in other embodiments,

other possible actions may be taken. For example, to avoid the overhead of

terminating and then restarting the execution of the program(s) for request B when
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of the one or nore users to pay a premumfor use of the dedicated program
execution capacity (e.g., a rate greater than that paid by the dedicated
progr am execotmmseapacity user), and in at |east sone ®aTlusenboioitnts a
portion and/or all of the fees collected fromthe one or nore users may be
provided to the dedicated capacity user. [0073] Furthernore, various other
types of functionality nay be provided and used by a PES in various

enbodi nents, as discussed in greater detail elsewhere. [0074]Figure 3 is a
bl ock di agr afniyIa orttaee rRNARS BREweMPlatiep oliohe RECIIMES) &FdeavRsS Bicoals e f or

performng tgg 'd%éeéllogs%idl’}?&gﬁ@léﬂéﬁe‘ﬂfex%%ﬁ6&80&?&@ Me%%g@bﬁ%users.

In particular, Figure ates a server conputi system ui tabl e
for executi ngome o ofitimemteoil 2090 Y¢hilarRdguesier B's dSerre icesGynst em Manager

nodul e, as | I. as variqus user. canputi systens 350,  computing nodes 360,
2nd ot her - cofBUPARg ‘BParbrCIRyTeN N AL 2P P GO oR REISE SO Reate T éNser v er
conputi ng sy sk@faBROthBagcOMMERRES sudhifesufplivslof deditidked0ipadiigiseus |/ O
conmponents 310, storage 320, and nmenory 330. The illustrated [/ O conponents

i ncl ude a di §predytenel 209 inadydasrselectng apethencamputing rasiegadempreragasee medi a
drive 313, a O, ' fe.g. - akers,
etc.). In addi t%({qj,%tteh/g Fﬁ?ﬁ’é}? %?t%%gﬁlé@%c%uﬁgﬁ %ég%ggg@? éﬁgwggg&ﬂ’zﬂ%ﬁ
conponent s sigicbaputing hénes212af |8 déniy erannenyRequastes B3 teneiv@d the desiteddi ng a CPU

351 1110 corBenentn nzen i Via hea g sl Rl P bl B PR ¢ 1
conputi ng sy&dresgussBe igalowaMWonildeta oRere cffioritanal rk8aMorigtedissteirsi m | ar
conponents to sone or all of the conponents illustrated with respect to
server conpufHéiyar $53repie3he, useaf C_@W@H"'Qﬁ)’ﬁﬁf@%?ﬁasd%mé_tmﬁ 'nquYQIQtoﬁngéH‘ei n
L PSR P LN A PAE) 9 BRI nBloA 9T
cost purposes in at least some such embodiments as being part of the private
excess computing capacity pool, such that Requester B* may receive the
dedicated capacity use price of $0.04 for the use of computing node 212c¢ during
time interval 205I, but the execution of the program(s) for request B using
computing node 212a during time interval 2051 may be charged at the general
excess computing capacity pool price of $0.08 to reflect request B’s bid price. It
will be appreciated that other alternatives may similarly be used in other
embodiments and situations.
[0065] In addition, it will be appreciated that the preceding examples are provided
for illustrative purposes, and that other embodiments may differ in various ways
from the example. For example, although the computing nodes 210 are depicted
as being equivalent (e.g., having equivalent computing resources), other
embodiments may be provided where various of the computing nodes 210 may be
of different types with varying characteristics (e.g., different amounts of processing
capacity, memory, platform specification, etc.). In some such embodiments,
various of the requests may include indications of one or more specific types of
the computing nodes for use in executing programs associated with the requests,
and those requests may only be executed on the corresponding specified type of
computing node. In addition, in some embodiments, rather than excess

computing capacity being based on unused dedicated computing nodes and other
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340 is executing in nmenory 330, and it interacts with conputing systens 350
and 380 and conputing nodes 360 over the network 390 (e.g., via the

| nt er net sioorosryse Wrld Wde Web, via a private cel |l ulPar/useamoedess et c. ).
In this exanpl e enbodi nent, the PESSM 340 may, for exanple, include
software instructions that when executed program one or nbre processors
(e.g., CPU 305) to performsone or all of the described techni ques,

i ncluding functionali t%@rellat ed to nmanagi nr% use of multiple conputing nodes
360 by vari oG8MaYEIENYIRStasIhekiaed. RIMPOLERE MY M tepist WBprec@H a0e AEPUPyHt ens
350, such as,} | A LLRa - e egr i I - by the
PESSM 340, RS co%paﬁ?(dﬁ‘gat"gwgt”@r@g%‘?o&f?éﬁ@@Bgﬁﬁﬁgﬁﬁgﬁ?ﬁﬁgaﬁﬁ es 360
may be executkeesswcapadtyscangiutivvg nedes apailableddr exdogliag tequestswif eRcadse PESSM

For exanple, user, conputing systens 350 be executing sof re in nenor
387 to int of BERSGY LROBESAINSII e MBAITeaTS. 2t bt Bl ofer Y
speci al i zed egbinglinPhétRsTRA! heRincRIde ROABLEAY nodekfrodided @ RNirbgrane and/ or

request execution of prograns on behal f of the users of those systens on
one or nore @W‘PFﬁQrVﬂf@géSO%@ marethird eadiedays, such as related to
vari abl ecutio ARAUshYdi b i ; i o‘!fd“ev Apd/ or
excess iggg%uti on }(S:]‘Sagam t)?‘yudslée&gf%&i’z%ma% @ﬁ?gﬁﬁ@%ﬁ% e %gg(%éro tdhe user
conput i ng syssedrey 3HESrmyvariotie eanbbdimdnts, RESIN B40tioralipembyp benpvavideslisa ot her
types of actions iscussed in great e%Bgiet ail el sewhere. . Variou

as d
i nformation MVETHSHNSo THEXPTRE: IHFANG POPGAIMENLS. BESERIN GG P NApa be

stored in staiAE®Icén aSPED nasy ihelh@s AMltipNcctrdutingl Rided fédrexBEitkRt € excess
capacity pools (e.g., tracked current availability, user instructions

related to c@Fﬁgr%ﬁ]ﬁQﬂibéha%ﬁfjﬁf’rrs’@cuﬁb@?d’iﬂqWPlﬁim@th%iffal FORUHRZINBRCNINASe. ) and
other infor ”E\ttér‘eann?&%ecf fia%ne o'rféo‘?é MBI b8 REEGhtE %x&%?lfg'egﬁécﬁﬁhgghat .
nd/ o 0 eha of multiple

execution a r registration r executing programs on°b
users). [0076id cagablesofdsesnspliting tata HRBESSM tnedwmpuidg macbinede At teasesome

consti tuent ul es, i.ncluding a Dedi cated Capacity a nager .nmodul e
342, an ExceBbMESBRRHS BELHENRArRRGE SOMSGU Ro I = A" A DUTHAAN Var | abl o
Capacity Usagempbfiapeiate®essotrcddto exbsuterliitidd prbgranasiniutaklsaasy (apager
nodul e 342 nanages the use of dedicated conputl(gglécapam ty by users, with

Figure 6 ill guificigpt \H@teamﬁdﬁ@mﬁ@/’ 6@'?'N@|§B|§r$éqrﬁ@e’t_ F¥¢las PHAYebEPLHSagadul e
342 in one examle AINRMK PN lNSWESSESS, CRPAChE i sd0SMapager modul e 344

manages the use of genera private excess conputing capacity pools by
users, w th Eompuey MAckines BBond sigthrenthotimantsoody eachcurst esiiiphelvirtgalt o

oper ati ons of tFe nDduI? 344 inwﬁge qﬁangle enbodi nent . The On- Demand

Vari abl e CapEPCGOTHSIRAAERT NADERTE M4 8 HahAgRs Of REURLIFMIA" demand
vari abl e conpuehalnNer £aiB@Mdt Uge YFuttRFrBoreWr Varibug erdodindrtsis PRSIy a routine
correspondi ng to operations of the nodule 346 in one exanple enbodi nent. In

ot her enbodi REARLS VARSI YRS FGHRTPE Gy RRNad MbjiiniesesESERY Pmerle S0 may
be StrUCtureggdr%jsﬁalﬂglé%cﬂ@(ﬁ"f}ﬁf)éhalf _é%ﬁéﬁ\?g‘iﬁ:l&b@dr%’@&&@ difhgl ude one or

nore of the tituent nodules 342 to not 1nc uae he On- Demand
Vari abl e CapaygstewysUsaijeativinsdger, sepdus en@dsother saitwaratapdiicatints)t hiditiedoes not
provide on- dﬁtr)rr%ﬂgs,ve (E.i %belloeditf:o%f)%ceilttlé/asl’f'%gr%%)e'mbodiments, such programs may

include executable software images, such as virtual machine images that are

bootable or otherwise loadable on one or more virtual machine computing nodes,

and that each may include operating system software, software for one or more

application programs, and/or configuration information, etc.

[0067] In at least some embodiments, the execution of one or more programs on
one or more computing nodes by a PES may be initiated in response to a current
execution request for immediate execution of those programs. Alternatively, the

initiation may be based on a previously received program execution request that
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[0077] After the PESSM nodul e 340 receives a request (or other indication)
to execute one or nore prograns on one or nore conputing nodes 360, the
PESSM nodwibeoB4B74s2t er mi nes a constituent nodul e 342- 34@CTRBR01OLIGES ponds
to the indicated type of program execution capacity to use, and forwards
the request to the determ ned constituent nodul e. The determ ned
constituent nodul e and the PESSM nodul e 340 then perform vari ous operations

to respond to the request, such as selecting the one or nore conputing
nodes that wefhedaskertathemisegireeypd tis Beprfulyraasecutionof thpee BfagFMeidscut i on

of LhOSe Pr OBl MARk, COBHIh ag%sl}@g§$§<§geg§4@gygggé¢%rt inVARofESSM

nodul e 340 (i ncluding constituént no er pertorm
oper at i ons t waystsichas divetty tamauisenge.godesarBi@radiveeonsolabeotreeBlitli on of

initiated prograps on the conputing nodes, to._mgrate one or nore of the
progr ans 6 BRI BN PRI SR TV RS BC e el R OREe § T ers. 380,
to nmonitor opsettAgt Mit6MalicHQ irmGdteiteex@BEti SN ofBHeorPhork the&r PidythhR®rnodes
360 to track use of those computing nodes, etc. The conputing nodes 360 may

have vari ous Of6F ifstanes &f itealis(cevta PR <o applivaties PreorprENN@ B fasenber of
physi cal CO"B % 49 @W@%%p?&fﬁr%déx%u@orﬁéﬂ?‘%é, s%fch\é'sratn%.tﬂﬁﬁlyeg‘%%t?xecu“ ng on

one or nore sl ca Ing systens. [n sone enbodi ments, the server
conput i ng sysewime3D0P@gctne erpaLtiongequesesma3g hchale Vaeiopaimforofatian daba cent er
or other grou f .co-l.ogated, conputijn stens, or may otherw se be
comput | ng nodees BhE MiFTEaR PRI o R oo T SO R 0 nent's, ¢ he
PESSM nodul e e248UtaBY ot Bher 86y afid frogRfn & béBxétutdd)ah isdeaishiola pivgraris 380
to initiate or term nate execution of one or nore prograns on those

conput i ng sy¥§atmas pseideushsragfsterre of giSIViSA §UBRIEOLREEBOtIeN @NgroWBRRY by one
or nore thirds:; LCl [l ogram executi on
capacity for E!L@g(a@éegtéﬁhl?%t@g;?@ﬁhwggéngeg%%dﬁ%ﬁ@%ﬁgﬁ%@@sghﬂ nodul e 340
may further exrpreastcasiasmglgdesited @smbieoobinstaocesiasa minpegmaind maximum
conmput i ng-rel at ed (four or_seryvices m echuti on

B TR TstoeBrat ) A aLISE v SRO R BBeE L7 et ongi ng

services (e.§""

servi ces, dabaliaecoeandioasqubiients G-@R0Id DR THBRIGTILSOKA820605
[0078] 1t will be appreciated that conputing systenms 300, 350 and 380 and

conput i ng noéRESUFERlIgEatiare gePgraphicalsandirilee@cal ieradipa fofexeryiioan BEXinpiy ofi mi t
t he scope of ; I ! | St € g S may
i nst ead eache%%tlgggéﬁﬁe{ F%?égé}?%tg g?/gg?%g&c@trﬂpdﬂé ?n@x@ggtg%hs o(rté)le é\r(}?ggs, and
t he conpusdlng syshkersepadiog amagudst te exeteite ene bomotehiestadess clesprogeam at e not

illustrated, _including thro one or nore networks such. as the, |nternet,
Vi athe veb, BMAEedFinbad i BB Bl o P e O RBRgEFolp R Bor ks,
etc.). More executing the program instances. In some embodiments, the determination of the
computing nodes to be used is performed at the time of the request even if for
future execution. In other embodiments, the determination of the computing
nodes to be used for future execution of one or more program instances may be
deferred to a later time, such as at the future time of execution based on
information that is then available. In some embodiments, the determination of
which computing nodes to use for execution of one or more programs on behalf of
a user may be made prior to a request to execute, such as at a time when a user
subscribes and/or registers to use the PES, and/or at another time prior to a
request to execute programs for a user. For example, in some such
embodiments, one or more computing nodes may be associated with a user for a
period of time, such that programs may be executed on behalf of that user on the

associated computing nodes at any time during that period, such as at any time a
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generally, a conputing node or other conputing system may conprise any
conbi nation of hardware or software that may interact and performthe
descri bedwOypasefs2f uncti onal ity, including w thout |i mPCattiSer182®ks op or
ot her conputers, database servers, network storage devices and ot her

net wor k devi ces, PDAs, cell phones, w rel ess phones, pagers, electronic
organi zers, Internet appliances, television-based systems (e.g., using
set-top boxes and/or personal/digital video recorders? and vari ous ot her
consuner pr ofREst isrgceivaiorrecup sebyaredoethegien dudng therpeciagaht addilies. | n
addition, th | e 340
and its cons'ﬁ %dﬁ%%h‘%gn?et%s Qngéiaét%ﬁ@g%oign@% F%ﬁ%é@tﬁ@dnfs,?i% g% in
addi ti onal negedus pmgrarosrbn etalf of & esermapde hesle vBiem drwrd)rynonemosrmmng

enbodi nent s, 8 'Ff& nctl onal it A of the PESSM go (53 not be
provi ded and/B7eHPPUPT iRk 5”86%?0%% iR PRI PHENA0AT T Cé’m 0079] I't

wi Il al so beaamribRClorbRSEUIAGbrodhink for\tRs LSS slidreas féH ahlpid it é@lcad as bei ng
stored in nenory or on storage while being used, these itens or portions of

them may be Praghamsof ete BeREPeNAiepuasa OBtQWrOFﬂQfP&Q@péBW pedes @ra

pur poses of %ﬂf@ ot her
enbodi nent s g@@%ﬁ@ﬁ%ﬁﬁ@% %ﬁ%%%ghgggﬁ’ %rg'%tﬁ aérl%ﬁ%%{lec%mnstl t uent
nodul es may exmmmgthmpnmgrmn:y on anot her device and conmunicate with the
illustrated conputi st e via .inter-conputer co ni cati.on

Fur t her RGPS, 1 " s e Ce BB B famghtd Emaitr o  REF pEeSRbuBH A sagho

and/ or const ptd¢earh |ﬂi§?§hﬂe&ﬁayf§¥n%ellﬁlé|mgt(ﬁdv@% iPERYindaAsbd oftdAgr manners,
such as at least partially Iin firmvare an har dwar e, i ncl udi ng* but not

limited to, BFRIeTGACeRARI/AEAHERTPRIASBpREed indhe FequssherrineMisasRESTEASI Cs) ,
standard i nt ?&rtﬁéﬁ C%lrﬁ%lHHiO? asSRMERLL&T (? eq$ St 4 é’}ﬂf %@Eﬁ’ggbﬁ‘%té‘ﬁpﬁ&p” at e

i nstructions, and m crocontr ol 'S an [or e ed controllers),
field- programmbble gati’erlatarasiste(rﬁﬁed\sﬁc)r prefenptiemd{mrmsgxmedubdmjrd:@gﬁoc deV| ces
(CPLDs), etc 7 t} %} d da /a S| 5 B II

stored (e.g. ex%%“ '88105 Mﬁ%gr?ﬁ‘s'?? G R B‘F’W&W g 8?%8@@&% ohiDg CyCies

conmput er - r eagpbiher pBbriiance widtri@hetwdRicEpadigkpladomBPeYyetcd, thet work, or a
portable nmedia article to be read by an appropriate drive or via an

appropri ate 6eierBRElieNOf ahappreBidte SORPYtIRKNadeiorexecUieat PipglRMAINStANSe
transmtted ﬂ?a e iRt ﬁéﬁtgﬂ?wﬁet(wé ?Comﬁﬁtlr\ﬁ}fﬁéd@rﬁasa?ﬁﬁ&éﬁter wave or

ot her anal og o I gital propaga |gna on a ety o

conput er - r eadedouscesrayaiatle & sa‘usfyetdowreasoumelqmmrwg Nddlteinelseetb%r@dhtmd)

wi r ed/ cabl e- base : ﬁ vari t% g g as part
of a single 6f° P9|aBP&9869L5W8|F’6%&EW§ 8|exe‘8+98g PgraHP 8"%“ & ?'B‘C& gi taI
packets or féaémamde@wﬂsemgatu@Pak)érﬂ@fp@mawubﬁwmwgemal filed ivadeen 91 her
forms in other enbodi nents. Accordingly present invention nay be

bl bad i ShOS Bra Pl NiasRoBgEeRmias an R e BT me MU EP G 4 1 s a
flow di agramsgficaR eAew |sthFIRPHLRBEate bRrdTERAEER its entirety.

[0070] In addition, as previously noted, in at least some embodiments, execution
of a program using excess program execution capacity that is automatically
terminated may be automatically reinitiated at a later time by the PES. For
example, in some such cases, the PES may continue to try to execute a program
until completion of the requested execution (e.g., until cancelled or otherwise
explicitly terminated by a user, until an indication is received that the one or more
programs have completed one or more tasks, etc.), until occurrence of a specified
time (e.g., until occurrence of an expiration time, until occurrence of a cumulative
execution time, etc), until occurrence of a specified number of executions,

indefinitely, etc.

43



Execution Service System Manager routine 400. The routine may be provided
by, for exanple, execution of the PESSM nodul es 110 and 180 of Figures 1A
and 1B, rwepettdsvsky, a PESSM nodul e (not shown) that p@cTarseelLop@sati ons
corresponding to Figures 2A and 2B, and/or the PESSM nodul e 340 of Figure
3, such as to assist in nmanagi ng use of multiple conmputing nodes and/ or
other types of program execution capacity, as well as to perform other

types of managenent operations in some situations. In this illustrated
enbodi mé®{" the rBUROMRembedimgntiyesvaay %@S%@ﬂﬁi@(ﬂ withthe,4ze offa REpr wham

execution se i ng
o ogr ams. on_ BEhT e MY GRS BaRaAR S b e AP PR el ar B oHEEH o
the routine bégnener ra'orebﬂeesbym uswne?caf eixafrtptemm smneembadrrmamheéeesi may

recei ved. Thﬁ Butl Bg cont i Eues to block 410 tq etferrri ne if the received
request or i RPGPAMENIA 3 USEF BASA 2haNRHM LAY WRH AR PY AR EXCGUIOR  ( he
routine cont capRsty aRotdted for &kecltghRpel @midra pregthmi@nrdhalfefatudenenayi ng
dedi cated conputing capacity usage, with one exanple enbodi nent of such a

routine bei ngs@PsRAI8B 0L PhMgFRat @ AUMBELE PraFRsHINdaHE AN HORMIRTNENBory| f i t
|s_Instead dgfl%m £0r %B (?Bbo&lf tholnt SHetk Ik réﬁuﬁéé@bic"%ll%até&%@“ of block

405 i s not ate cate capacity use e rout’ine continues to

bl ock 430 toedmwnglprcevgrarmstolﬁma wa‘eorhaﬁsorwembodlemmn‘eeSmagbabeded onexcess
conput i ng ca the routi.ne c i nues to block 4

perform a ro g@%?aﬁ%}ﬂﬁs %H%ﬁh?{BCtSQEtécéso(?@b%%WP%@ dﬁﬁ%??%x“??&@&e with
one exanpl e @n&mﬂe pRIYrards, émﬁfasafof@sdémﬂl@ baddabridCPUWpaBiliiies @ eat er detai |
with respect to Figures 5A-5B. it is Iinstead determ ned at bl ock 430

that the inf 8preimaseorlaiferguyse (@9 SRRk 64D, els.)nRle- epehegmbedEneiss
capacity useg ets*}ﬁ q% gg%h%]@eggﬁ%é‘ &sis bPa Ogrﬁ’%goﬁ&&e fa%tq‘ibj LRERN208 Arlcetdde

i nformation or ate to on- nd vari abl’e conput’ ng capacity
use. If so, uheofthetsenec&:@mricmpes unmobﬂlme%m%mputumgasérmcasarermﬂd pe rel ated

t o managi ng an- erradvarlale co aci us wi.th o exanpl e
bbodt aont oGBS ushd Safaipat et §RR8Ted h Atifd o e A oe pect
to Figure 7. sbp@e&2dddirhéntssad dl§é®@dddﬁh\@Fd@étQﬂibélbwaéé§Kné%§b b&sdd on
information or a request related to variabl e capacity use is not received,

t he routine ¥8iRysiBer feetor, sER aselated depriiRPil 9fthe REOITFP exAeHtioAn or
request is r%éaé&@(ég awcg%ﬁéé(séﬁév fAabiRy, &ﬂ;ﬂaa%'éaérMéé&éva.%Bmtyf so, the

routine continues to perform ohe or
and/or varlable availability) and/or various properties related to executing

programs (e.g., continuity of execution, fault tolerance, etc.). In at least some
embodiments, a provider of a PES may offer one or more of various tiers, types
and/or levels of services or functionality for executing programs on behalf of
multiple users, and in some such embodiments, various fees may be associated
with the various tiers, types and/or levels of services. For example, in some
embodiments, a user may be charged one or more fees in conjunction with use of
dedicated program execution capacity functionality provided by a PES, such as
fees that are respectively lower than fees associated with comparable use of an
on-demand variable program execution capacity service of the PES. The lower
fees may reflect, for example, the user entering into a long-term agreement for a
specified use time period (e.g., a number of weeks, months, years, etc.), such as
to pay one or more specific rates over the term of the agreement (e.g., up front
and/or periodically). In addition, for example, tiers may be used for a specific type

of functionality provided by a PES, such as to charge fees at a first tier for a first

44



nore indicated operations as appropriate related to a secondary dedi cated
capacity market. For exanple, in various enbodi nents, such operations may

i ncl ude ome20rv/eso98e of i ndications from dedi cated capacPCY/Uss@En®2466s sel |
and/or rent various anounts of the users' dedicated program execution
capacity, indications fromone or nore other users to buy and/or rent
program execution capacity from dedi cated capacity users, indications from
one or nore urgent users who may be willing to renium for various
amount s of pﬂb@?%‘@%@(%@ﬁt?%Hrqgéﬁfﬁ@%{%}u"'oétcépa?' dp TW‘?@V (B0odldo 15, 435,

445 and 462, s?é?n‘léd O[%t ﬂw?eéhBEito?%gn?)%‘ﬁ@%ﬂbcate apa i P;‘F@%E#e{:%tbs Lpgor mat i on

or a request ated to a secon 'S not

recei ved, theeccmnittleméegontlowelregmdedlelo)foca séé’@wdtquam'ty cofrc@ldlcyitqmmrbgnam any user

billing or reinburse ctiviti bas on the inf est

Pocel vaal ' EFoatoRcaRaiy EN gt e r 20y el Deaht BT Hre SRS hed RIS,

such as to Cﬁ%rpgelﬁédlgéélfndqmels%lb d‘f@@ﬁpﬁf@”’hémﬁé wnw@é&i)@erme&@nﬁy,

dedi cat ed Caﬁ?CIté users, variable capacity users, excess capacity users,
g

and/ or ot her &rtheaBedased pp yaiiews fagleruethenthrD MsenEy of fungtionaliti thatissed he
users, and/of, é%%!&oﬁw’é r%ooﬁr\ﬁ/hﬁ‘@%ﬁ&h%?‘gs%d%?BPun%%rt%n(tSbEm t%%gh Gat ed

capacity users an ers rovi ut'l ng resources use by

excess capacth@rntuysefwnCMrtahw sed. Mdmbnairtwwllsyeiaten/hodedomfe@s asaexbdated by

t he users. 011/087982PCT/ US2011/ 020665, [,0084] Aft er ck 470, the
tﬁ@sprf’%rafﬂ BB TGRS BIEH9ey BRI YiIY %f%bg’ag%té%%o AW am

routine conti™i

execution caprCii®68e61aMy¥d DebghBér X883 aﬁ@ré\auﬂed?@r@\ﬂmgldomg@@b@ and
private excess conputing capacity pooI s in use, such that gram execution

capaci ty may PHEINgdeRKesHEOHP! $@W§dmﬁ9%$ﬁ whish dscaereby HWQQ}O&@*P R¥cut i on

capacity avalréf%lélnge Piis élﬁtﬁet?y one or nore excess capacity users. |In other
enbodi nent s e routine nmay receive other indications of current and/or

expect eqoomsage of Apisegmenpezioedor a periachpfadedioptedscarhp@mgruapaditycasy bes from
SN AR T I T T R e
usage st at us}pecified period of time in which a user has access to dedicated program
execution capacity (e.g., a number of days, weeks, months, years, etc.), a
duration of time in which one or more programs may be continuously executed for
a user (e.g., a number of hours the one or more programs may execute within any
given period, such as an hour a day, an hour a week, etc.), a window of time in
which one or more programs may execute (e.g., between 1:00 p.m. and 3:00 p.m.
every other day), etc. As previously noted, in some embodiments an electronic
marketplace may be provided for users of a PES, such that dedicated program
execution capacity users may provide some or all of their specified use time
period for dedicated program execution capacity to one or more other users in
exchange for payment from those one or more other users, such that the one or
more other users may use the provided portions of dedicated program execution
capacity to execute programs on behalf of the one or more other users, and the
dedicated program execution capacity user may receive payment for such use. In
other embodiments, a dedicated program execution capacity user may temporarily
provide use of some portion of her dedicated program execution capacity for use
by one or more users based in part on the one or more other users having an

urgent need of the program execution capacity, such as indicated by a willingness
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notifications fromone or nore users, and/or may otherw se determ ne when
conputing resources are and/or are likely to be used, unused, or

under ut i IW9ed11/48¢385] Next, the routine continues to bl o®kTAS201102@p% i onal | y
performone or nore other indicated operations. In sone enbodi nents, such
operations may include configuring use of various resources and/or
functionality of the program execution service for users, subscription or
regi stration operations, scheduling operations, etc. After block 495, the
routi ne cont pﬁ%@mecprmcﬁewsa@gom@y@e@r@m'ﬁrnéormtqﬁéhe deslicaded P'iﬂgéamsuch as

until an EXp'ezké‘dLFtuoh’&gp&&t{y taoraftée EF%@‘BQ 4 dé@@noiﬂﬂ?dgﬁgm' S

recei ved. retur S to € routine
continues t oebd;mtlbnégsa(ahywserbdand [n(m%f]s‘t:sgmeesuﬁh embadi'nhemlxs dipagicarandforan

"ot P ne may. Bl O e Ry CCT DeR & ety B BE ARABL Bt o

Capacity UsagedithRagdapadidisee 342 of the PESSM nodul e 340 of Figure 3, or
as part of the PESSM nodul es 110 and 180 of Figures 1A and 1B,
respect @&y, and'fléfﬁh%mP@SSM'Wﬁleth@r {yres okhBgipnatityapayks PEﬂVIﬂf’@d@gﬁ@r%@F’ons

cor respondi ”thalc__P Xia aj%u%n%ﬁ infhts, ki sQ&m'[gg’Sé{;f‘PSf%n ifRpntock 415 of

routi ne 400 or otherw se i nv he il l'ustrated
enmbodi neowr4] t he rBlgurenié|36£06Iobleglagsarmtllubﬂra1c:19 B0&ampie embadineniesa system

i nf ti th i.ndi cati t t o dedi cated it [
oo vedl A BRI 3T OFHES |GTIoNES KEA A bred T GHBERB oL oY S has

been recei vedsénsOm patis@br, tF‘ig] élBswétrﬁ%sfééerv@ﬁbd?ﬁpdmgls?@tbﬁﬂ?)(m §lﬂtra§rél
execution ca830|t | f so, e routine continues to bl ock 614 where

correspondi n riexeertingtanembedipsnbehrerogramExesulipnceeric Sysiest Magagetvar i ous
operations rgjafedatq, %E%Flb@é Ugefr c%hp‘éﬁﬁ%%%stgﬁg%g@tﬁgnﬁftﬂgrr%%g)\%@@“t I on

capamty are pertorne or exa ment’s user may sel ect
and/ or i ndi cate otree compaMgasmlmpsuBB(hgIwﬁbddmstretedkamttoctmentuﬂmrsarml dlike

e et T B Rl E P00 B SR PEOSS et e iR R e SRy oy ™

ot herw se speginbynatas BOOSSIGREBEBRE, AtFimemohy BEE Phe MOSHIE 1D dPHINEARS
desired (e.g., processi n%éunlt type/ anount, nenory anount, platform

specificati omd%ileca 9“SIO|W1 tcB E“?Wﬁ’rk ‘éorﬁ‘l%g@??’b? W%Wern@?d%ﬂ’@@ﬁ%l cate a
flesi red U1 T2 RGE 59 Al RS 1RY bV S1% 17, HReooYIdibLbe leghaslad) access
er o ) may IO

(e.g., a nunb hour s, years, etc. ‘ovi de
ot her | nf or mirt additiqre the |J|usk1re1tdad n@nqwﬁmurcmg smtemsﬂﬁDd‘atIeoqmpomerpjsegmlm to

execute on DEDBLe O S PG UM AP LB READ S DB RRbI o0
i nfornation Bebait@@ge 353, And@ehide 857, ANRYNGH Sdmé aslalledrelestiilkatratdinogr am
execution ca he}ggigmplg?gr tnggke of brevity. The other computing systems 380 and

computing nodes 360 may also each include similar components to some or all of

the components illustrated with respect to server computing system 300, but such

components are not illustrated in this example for the sake of brevity.

[0075] An embodiment of a Program Execution Service System Manager module

340 is executing in memory 330, and it interacts with computing systems 350 and

380 and computing nodes 360 over the network 390 (e.g., via the Internet and/or

the World Wide Web, via a private cellular network, etc.). In this example

embodiment, the PESSM 340 may, for example, include software instructions that

when executed program one or more processors (e.g., CPU 305) to perform some

or all of the described techniques, including functionality related to managing use

of multiple computing nodes 360 by various users (not shown) interacting with
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continues to bl ock 616 where an appropriate anmpunt of requested program
execution capacity is allocated for dedicated use by the subscribing user

i f possi bWe.20am8m83cussed el sewhere, program executi on ®apASRAN/0¢@®6T)., one
or nore conputing nodes) nay be allocated and/or assigned for use by a
particul ar subscribing dedi cated capacity user in various ways in various
enbodi nents. [0088] After block 616, the routine continues to block 618 to

optionally determ ne whether to use at |east sone of the conmputing capacity
al | ocat ed t oUB®recosmmsing ispatemeoidOdawfincas iBFonbackan with 8 PEIIrampPieeHlian pool of

excess CO”"“%E%)eCrﬂgﬁa?e@byftﬂé F"E%%I\W2§4@).h?h§‘691%9r(:é€ﬁﬁgti|§ ) B¥0 9hi9B0

desi gnat ed users SO to store correspon roatron to enabl e
use of the pandabmpetuescsdasdifiiunane eapadingywapodd soffware esgaplo, in sone

enmbodi nents, . private exces uti ng capacit ool s may  be bl ed and
heed for dociTRACKIBATTT SenmaN: Bor Sxaape, vseh cRmpHied SYst et dpa Mape
conput i ng Cal@ﬁ@éuﬁiﬁg%hﬂ%aﬂe’in%érﬁ@@%@* tb thtSraehwigh PESSMT840 (@g.ﬁ&gﬁaﬂ\éﬁw abl e
for possible |ater use in a private excess conputing capacity pool for that

user whil e t Méab brewseneepesiEhzrf ¢liegt-cidpapriatips prrarami.eehias do penfigyraised by
t he user. Al | AR | i reate
such privat e%gé@ggésqﬁgéﬁr%x&wﬁ%f@a I ty%prﬁ%%@ffdg?ne; géggfﬁ?g% gggl %@Sggi ty
users by def aoé br ooressmputitgrnides 3603 vamdusdvaysnsathhas redatbd th vaerabss, such a

private excess computing, capacif. ol for a dedicated capacity user may

ot e cr eat GG OBCBRAc Y Leou e iB] feeqilan ZapETH ABE BT GItEST natr uct | ons
to do so, andi&dutiohkapadityasse! en Bdesh, Ohetd? mdte Ak6rslthe lised@Gompativgt ot her
enbodi ments, the determ nation of whether to create such a private excess

capaci ty pooPy§tems3504e3y ineyactngindZSPM J98rte perfadn yeriasiertypRSOf such as
upon recei Vi Bgidhs’ S0HRSLIHT, R PIPLGMEE. FARBEL ntorHREbn [dalato eXCess
conputing capacity resources. “Furthernore, in at |east sone enbodi nents,

t he subscri bére fusetionatity of tndf PEEES mbhee 348 eyt Ise storesliolst@age BL@tseichasess
conputing capacity. | for the user, such as. how mich of the dedicated
capaci ty use TaMAoRe24 alRlesiperisde supsrerbiy Boot Lo d- Breowttilcit y pool
(e.g., all, avsirefiyf iueer iRSFERiBhaeRatel t& BESFigurRIbnHMIRE otdr cofiihiiciy nodes,
etc.), to what users the private excess capacity pool is to be avail abl e,

certain tinmenieyiadas. effdeaR odtendownatioardag (awkiingrmaielaied iori vat e excess
e B U SR e T
multiple users).
[0076] In this example, the PESSM module 340 includes three constituent
modules, including a Dedicated Capacity Usage Manager module 342, an Excess
Capacity Usage Manager module 344, and an On-Demand Variable Capacity
Usage Manager module 346. The Dedicated Capacity Usage Manager module
342 manages the use of dedicated computing capacity by users, with Figure 6
illustrating a routine corresponding to operations of the module 342 in one
example embodiment. The Excess Capacity Usage Manager module 344
manages the use of general and private excess computing capacity pools by
users, with Figures 5A and 5B illustrating a routine corresponding to operations of
the module 344 in one example embodiment. The On-Demand Variable Capacity
Usage Manager module 346 manages the use of on-demand variable computing
capacity by users, with Figure 7 illustrating a routine corresponding to operations
of the module 346 in one example embodiment. In other embodiments, the

functionality provided by the PESSM module 340 may be structured in other
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dedi cat ed program execution capacity is not received, the routine instead
continues to block 630, where the routine determ nes whether a request is
recei ved woO 20K#80982 one or nore progranms on behal f of aPsuiseolLoe66iiser on
al | ocat ed dedi cat ed program execution capacity (e.g., a current request for
i mredi at e execution, a previously schedul ed request for execution, etc.),
and that the correspondi ng dedi cated program execution capacity is not

al ready in use or scheduled for use for other dedicated program execution.

I f suffici enfnad‘éafscM'W@@%W@Wé&hﬂcbﬁjeﬁﬁaﬁflm?fe@thﬁo@O% #werhbl e, an
error nessa ther £spect
e R A e
request for ®&lapagei mndlhia§46é@rmrrembod«mdanh’ahdoesamot@pqnndxpom-aIEmande perl od
and/ or may ot herw se aut hori z)e the request (e.g., authenticate the request,
aut hori ze t h¥a'RIREPR BY U§8¥F): etc.). If an appropriate request is received
for use @bz dedi capgst thaPEIINY mddhfé 34 HelcBifes AMb4UHse forlothd?lifidatioA ot O
determne if the allocated dedi cated program execution capacity to be used
for the requé&@cqt%oeﬁpféﬁfq Prograns en g5€ PaPMOre FomaLng nqdes 3K0ptied?ES@Muest
from the r eayueRl,Er sAPIBIined o BoRLH YAk S SHRES L SR LOGLGRRACH] thePOO! T OF
t he requester suc current private excess conputing capacity pool use
is identifi edhdigatdd ypk oﬁpﬁ)grarhexemulbnroepemtyttomlsesanobfobhardk tleb@guasido

ot herw se contin esto 0G. 0 to fo t he requeste ecut i such
e oy o § o ARG RS, Sttt froofiel e defbrhiiged SHrE R eR S Sie g e | ot ed
program exec FP‘EISSIVI Ardlar 340 thbh bH@rnﬁ Oéﬁddé%pbrdtﬁ)hsw AEP6AS td Peltb@edst 650
before bl ock 660, the routine |n block 650 initiates a transfer of the

prior requesBush anseipetingrthe 8ne oemMase SoMBHING nQ@SdB@a’Vﬂ“ eyepiRtheteneLrgener al
excess CO”p”HdPﬁgF@P&%té’ndQﬂfﬂbtlrlng%ﬂfc%tl&ﬁ‘Sf tlﬂga %/? o%lréfﬁﬁﬁ%d‘s%%%guﬂﬂ capacity

pool no | onger current avail e prior quest
al t hough i n obties 3@rblodadcdﬁlmhstharRE$$Mumdmm34Q en@udin@aerwutmnntlmmmrasctl ons

specified fo rior t he.routi.n stead | eaye prlor
Fequest 1 n & 4geae ey i B ebeRub bRt Mib YRipRing FOBACEE" hat
it is deferregdmindté bx&ditibh oF mﬁtaté?cﬁ@@grérﬁ(s mwiﬁﬁnpﬂ}{mg'n@%@ tb fﬁm%;ﬂa% @rﬁé vat e
excess conputing c &%Clty pool . In sonme enbodi nents, as part of block 660,

the routine REJIOSEPEDE PEIBTSIAGNP €5 BIOFE BIeAAUMBHINGIIASIFSIIRY % 6aBOUBRG whi ch
to execute tLe:phHQARAMD héhiltRbh BH%nMY?é! r%ijwftH‘oﬁé’EIEm%ké Hatht 8B LP@CVOU“ ne

may term nate one or nore prograns Per' Users gener al ess
capacity poohodsB&) toetraﬂmrse@n‘ltfmsmcmmﬁum@nodﬁm@td n'&er@mm:tmgswoldes pedf orm
the requested execution. # brr%nts i f E E{ Emty user
previ ousl y s{E¥INAYE VaBRe é?ﬁ[BﬁﬂﬂV%’fouﬁ&maﬂ MBYYP D& Eéﬁc ep%ﬂg

executi on capagdi¢al chRbutisEs¥erf®an@or ARUMbRT BEVirtud ehschirfls@xeagtirigorsel | or

| ease that capacity to another user, then the dedicated ca&ﬁU ty to fulfill

t he received 09@806@(9 H’ﬁXF %FOWQU%WS%F% 'F‘o?fomu%%mBW'ﬂW@ SEW THYRYd user at
the time of I t
i pﬁﬁ%% tem 4hh %ﬁa cb?@ &ﬁ%%% %égi ﬁ%g& Bte SRl ABd Eert@PACT T Y

for the request tion, e nt e current request from
t he subscri bethengmupfojrcotlhmtmseombuttdg@)dtadms;@r ewymlpmwus{eybemynmmng

(omporar 1Y, RGHBEE oSt R, B Pl RO A SR DC |
subscri ber usfRiduleO34DmRY @it€ratl with HeE vF MerePEthE O BUt &y stERise3Stetoarifataed
actions. or terminate execution of one or more programs on those computing systems,
such as if the computing systems 380 are provided by one or more third-party
participants who are providing excess program execution capacity for use by other
users. In some embodiments, the PESSM module 340 may further or instead
manage access to one or more types of computing-related resources or services
other than program execution services (e.g., persistent or temporary data storage

services, messaging services, database services, etc.).
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[0090]If it is instead determ ned at block 630 that a request to execute
one or nore prograns on behalf of a subscribing user on allocated program
execut i orwoapHuaisrs2i s not recei ved, the routine conti nu@sTuS20102066535 t 0
optionally performone or nore other indicated operations related to

dedi cated capacity use as appropriate. For exanple, in sonme enbodinents,
such operations may include indicating sone anount of dedicated program
execution capaci tﬁf to make avail abl e as excess pr%gr am executi on capacity,
whet her & a pri Vatlebesprrgeiatesdhel aonmaipg sustamer30R. dehap@Psereeéss capacity

pool , and/or .jndi&atl t 3t : i %‘Eﬁ I pr ogr am
execution cagg@ﬁyw 'g&%g e ar%@l‘%?ﬁe%ﬂ%?%%@ %x\;é @Egﬂlte& | cgthfaﬂclite[ﬂgpaci ty
user. | n addstopmnof ths pprsewnt iovsitipnndihedconpuéing eydtems and/doinodés 613 may
provi de an error nmessa r other. related information if the re st

Fecei ved 1 n B8 G08 MUdRmoRDr @t camRuang Peieme o doMeeA0dent s, a
request or i @sinpuiid §3teMYnbded e bY @nhdbtdd RCdh&0SevidesttRatrdréabe previ ously
initiated dedicated capacity use, and if so the routine in block 635 may

perform such”'ﬁﬁtﬁ@t@d’rﬁ‘ﬁléﬁiﬁg ﬁfypu@mpaﬁer BosHNew@ESeSuchasde ff@%ﬁﬁ‘@hdi%‘@epr i vat e
excess Cconmpuiy g faBarihk ﬁé?@brk&isé.g%w%bnercoﬂﬁﬁ\ﬁﬁ@altio%%ﬁﬁérk&,%&gt M'age
capacity pool of the resulting avarl’abl'e excess capacity - in Other

enbodi ment s, geherallys ercameputing siodadr biencompetirnighsystete eyl compoisetadmg pr ogr ans

oD e oML BB RS AR oK % HS R B 890288 dy s

capaci ty (e. gpesWf iuhcti®sies ind ik WitoA TimitefiorFi&BkE hothédddduAéreer bl ocks

618, 635 or 660, the routine continues to block 699 and
database servers, network storage devices and other network devices, PDAs,
cellphones, wireless phones, pagers, electronic organizers, Internet appliances,
television-based systems (e.g., using set-top boxes and/or personal/digital video
recorders), and various other consumer products that include appropriate
communication capabilities. In addition, the functionality provided by the
illustrated PESSM module 340 and its constituent modules may in some
embodiments be distributed in additional modules or combined in fewer modules.
Similarly, in some embodiments, some of the functionality of the PESSM module
340 may not be provided and/or other additional functionality may be available.

[0079] It will also be appreciated that, while various items are illustrated as being

stored in memory or on storage while being used, these items or portions of them
may be transferred between memory and other storage devices for purposes of
memory management and data integrity. Alternatively, in other embodiments
some or all of the software PESSM module 340 and/or constituent modules may
execute in memory on another device and communicate with the illustrated
computing systems via inter-computer communication. Furthermore, in some
embodiments, some or all of the PESSM module 340 and/or constituent modules
may be implemented or provided in other manners, such as at least partially in
firmware and/or hardware, including, but not limited to, one or more application-
specific integrated circuits (ASICs), standard integrated circuits, controllers (e.g.,
by executing appropriate instructions, and including microcontrollers and/or

embedded controllers), field-programmable gate arrays (FPGAs), complex
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returns. [0092] Figures 5A-5B are a flow di agram of an exanpl e enbodi nent of
an Excess Capacity Usage Manager routine 500. The routine may be provi ded
by, for exearpli@s’szecuti on of the Excess Capacity UsagePWBA®Q@n/opwdil e 344
of the PESSM nodul e 340 of Figure 3, or as part of the PESSM nodul es 110
and 180 of Figures 1A and 1B, respectively, and/or a PESSM nodul e (not
shown) that perforns operations corresponding to Figures 2A and 2B, and may
be initiated fromblock 435 of routine 400 in Figure 4 or otherw se

i nvoked. [ 0093arammgele Ipgigsierigee (CRHBDRIFe MoMaipior! ofile sedules asd date

routi ne 500, L § i and/ [Watal ' o]
excess capac is't'?gj/&ﬁrg%‘?lﬁésy %|$§§§5g%&@ ggghgg Pgﬁ%v?gﬁgﬁéat{d%ﬁgﬁg ilg%tdrg{j ?‘%ragé?b 505,
t he routi ne alempdéreeadabds medaheuchasiantird dtskoa mesnargce netacdri, @r add
program execut i capacity to,avail abl e excess, program execution capacity,
BUoh a5 baseHOBTPIP A ETA AR IHS SBiarh B eliePH PLB5aE oLt A BLRP98RIE Fi qur &
4, or as tri ggsiRtoRy ThEendoRldy dhatd=Ri s@fictures nedy 4lsslbe atapgmiaRIt i ng
capacity with res%ect to block 635 of Figure 6. If so, the routine

conti nues t o9BNIEIedFHRYa SignNAGde oh s Ridh & @rig et AhesAnalasOT iRt ty to
avai | abl e pr g%g%g‘a%es‘?%al)% & 3Ry BVcorh@JtBr@Feta'dﬁHlbelFansn‘nﬁssmem@@fiﬁﬁ%s program
acl vy corre

execution ca ponds to a private excess conputlng capacity pool,
t hen t hat princhatdingeindlessbasddertdadiredicatée-bbsed mediumsdaod ey telkeaysriety

capacity, and,potherwi se a general excess. conputing capacit ol is

sel ected. | nOLBETE (B8, phelste Tl ar PP R s0alls TR of eR iR, pr i vat e
excess capac isyradd ighalprickee or fariceRdsastcdapetbeskogtdnh pf(ﬁﬁl@t%%?:)ﬁ alsbl ock
510, or instead with respect to bl ock 595 as di scussed bel ow. For exanpl e,

in some enbolkeibe, formein e arRbesipenigd Asherdiialyrirepiesemidarantiag My such
| ndi cated pr g@r %ti@é@ﬁ)ﬁﬁ'oﬂﬁ;%ﬂ@%{&% %}@mgc nfignr%ti8ﬁs.rmr e particul ar
eg to the s tg pOOCi ¥

conputi ng no , etc.) l'ec aval | abl e program execution
capaci t yoosdin soneFigmzodlisreefiive diagrdr iopbe eparople emtyodireemirada Rtedranas
previously d

pr oV OuSL Y OIS URER o SRR % O B S HBERE e BT BPE L
for example, execution of the PESSM modules 110 and 180 of Figures 1A and
1B, respectively, a PESSM module (not shown) that performs operations
corresponding to Figures 2A and 2B, and/or the PESSM module 340 of Figure 3,
such as to assist in managing use of multiple computing nodes and/or other types
of program execution capacity, as well as to perform other types of management
operations in some situations. In this illustrated embodiment, the routine 400
manages various aspects of use of a program execution service that provides
program execution capacity for executing programs on behalf of multiple users.

[0081] In the illustrated embodiment, the routine begins at block 405, where
information or a request is received. The routine continues to block 410 to
determine if the received request or information is related to dedicated capacity
use. If so, the routine continues to block 415 to perform a routine related to
managing dedicated computing capacity usage, with one example embodiment of
such a routine being discussed in greater detail with respect to Figure 6. Ifitis
instead determined at block 410 that the information or request of block 405 is not
related to dedicated capacity use, the routine continues to block 430 to determine
if the information or request is related to excess computing capacity use. If so, the

routine continues to block 435 to perform a routine related to managing excess
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execution capacity may be avail abl e and grouped into corresponding private
and/ or general pools associated with the type of program execution
capaci t y)WO[2009487482 it is instead determ ned at bl ock 5@ETiUS2011420665
indication to add excess program execution capacity is not received, the
routine continues to block 515 to determ ne whether an indication is
received to renove program execution capacity fromthe avail abl e excess
program execution capacity. If so, the routine continues to block 520 to
sel ect a cor FERPBING ¢APaSIY VeAe. with ope fereletmeqdimest efayghiarputhobeing om
whi ch the ex%f%ﬁéss“e%ﬂﬁ‘gréa\(er‘ds%éer%Pr?résﬁg&VtS‘% %ﬁe@SA-S@aSI??lscmstB%t' cul ar
program execution ca t IS 1 cate such as for one or nore
progranms cur determmedmt)lnxck Ag0 tisatiige ekaesdoc apenjubyt) of bldok 408Us$ noeretatenh

renoves the indicat ed xecutl on..capagci fromt avai L. abl e excess
pr ogr am exec ?’Eﬁ?sﬁﬁﬁ% 3’ rﬂlét'”?eqoé‘g?lé%at@ap:&%% ‘{4& &GF MO Mehat ¢ he

i ndi cat ed pr ogéaiateN @F Hduest @&@Iéﬁ‘édtt}é dnQdenddhdBitiaB R cﬁiﬂﬁp@ﬁg%ﬁba@ﬁy Useogr am
execution capacity) is no |longer avail able as excess program execution

capacity to &edbareutiesgntinuesda biegkA4b tapedreadoetinselasd ipsapraging othe
sel ected capaghingBalblc bORBEIA] oddadliPbal. 47 HBLAEMgednbayiREApl 515 that
C r e

an indication to renpve apacity m avali program
executi on capacdh ayoutmem@ing®8@rssedrn gr‘eeterdataulrmethcresmécrhtceérgures't ead to bl ock

amount. 6F%ual | abl & eieied JrROhT i AR FepRere o BBk Bl

excess capackd yarkpey cdp‘écr’tyegﬁb réefbt (élfew@dpfh%\/rbgw dordisesi mecK gapuest f or
such executi on has been trlrﬁ%ered If so, the routine continues to bl ock

530 to sel ecHleRmberEBpdHer %‘rqr\F@‘ﬂl@%ﬁdﬁ@ﬁe%@r%?%ﬂonéﬁrdé@'@é%’ac| ty pool
f rom whi ch tﬁs%geﬁgmk&aggzglféx, ﬂh% éréeco%haé%%lé&u@&sg HoRE oﬂQ%rC’r or e

prograns for t equest € excess capaclty user,

i nst ead on anuwiréerdidateti cpﬂriatinnsrﬁs a;(aarroprcahé e&latpdrbrgaamcm@wﬂedmatedpam ty to
use), and to o tltona g% %b % ve %]%ditiortlal info m?t on m a
requesting e% LY R trtfﬁ?é%ﬁ“p el '8“?8 88\%%1%&“8?888&31 gne mraM sorre
enbodi ment s, irticle eértrh@raaf |r1d1fa<tlibﬁ§frbmrtidai&iméd1 Ry Q§érfs it H&IPAM PO

i nformation, such as indications of an anount and/ or t e of program

executi on cafEvayouRledIteaf he ygers idﬁ@'Pﬁ@ﬁrPéogf?mWﬁP Ca?@ﬁl Yrum anount s) ,
a bid amount j{f-Bons irBH! i &%%Wtﬁ@*'ﬂs@@to%'dﬁﬂ@ l?t i rﬁé’@'&\m&e’cuﬁ%

expiration tinme, a particular excess capacity poo only a
particul ar prcapatty froxcdadicatapaapaojty peets, asipat O ieornwnterortrmmrews@nt ueerst o use

S A Y T MR AY MR

addi tional i ghpaomgtéten may instead be included as part of the request
received in block 502, or as part of separate configuration and/ or

regi st rdWFBn per f HiterIOGKs 4t1l5e4&é‘€§§r@eﬁ%cp't ¥ itissigptead dlefqaninaddn blqck sone
enbodi ment s, 456 dt AbiniRioN®Y a request related to a secondary dedicated capacity

market is not received, the routine continues to block 470 to optionally perform
any user billing or reimbursement activities based on the information or request
received in block 405 or as is otherwise initiated (e.g., periodically), such as to
charge and/or collect fees from one or more users (e.g., dedicated capacity users,
variable capacity users, excess capacity users, and/or others) based on program
execution functionality provided to the users, and/or to pay and/or reimburse one
or more users (e.g., dedicated capacity users and/or others who provided
computing resources for use by excess capacity users, etc.) for functionality

provided by or enabled by the users.

51



provi de feedback to an excess capacity user of one or nore types, such as
indicating likely characteristics of the requested execution (e.g., a

i kely tiwephzs7482e request will be executed, a |ikelyPdunsrilao2ahs
execution, a likely excess capacity pool to be used, etc.) and/or optional
other information (e.g., suggested configurations). After block 530, the
routine continues to block 535 to add the request to a group of current

requests for execution on excess Erogram execution capacity for the
sel ect ed®kcess cAlRIAI9SK Hdbithe Yubee gardtnues i Bloglef 72 oertioratit Moniterfaer t han

add the requ 0 - e I i ad
attempt to) aner gy oy SO Blo Pt R SR e ey B I ol et ner

t here i s avapbablaedgxigesexoesycanp@ingoapadty maybaioi use, suchetkeicprbgranhe r equest
at that imediate tinme (e.g.,,.in articular private excess capacity
pool ) and | Aresden sgpasiStiy o Sufed R b sRa o b8 SXSFS SRR ot hor
action if nokxé®itign capBoityn@alidife FRUEDY dneDnidie exbdasaddpabiyeudtirs VR € excess
capacity pool to a general excess capacity pool, failing, etc.). [0096]If

! :  ai )
it is instea@thgeeaoprimantatheradire sy repgive cheét{l.ﬁ’é@ﬁ'oﬂ%ofe&é@mi ang/pbgr ans on
avai l abl e ex i [V receiyv tine
conti nues ¢ o ETA QGRS PHAH SRhARATIdKiY, SuER e FEFLYEM oAt
i ndi cat ed pr exdareusmpeingssofioes ekbeytrogmm axacete sadicé €e.g., sueh aadi cat ed

request for execution that. was. previ ousl dded t.o a group of requests at
bi ook 535), AU BdedqtESeParmaRt sl e apateR AR ey o
current requestifida@bnEKerdWne® nddte LBErs2ah§6EME dtiaidise aletarmindwaher he request
has ot herwi se expired, etc. If so, the routine continues to block 545 to

term nate anfoPPEHIRIPEOWSEDareagrdongrenkelido baysedtByseeqissderuibzedar

currentl xecut i (o] r ,@gﬁa i ity,
and therll%géinti nue§g¥tbmgﬁ§gﬁ]%mpge$gn§§(ggf%eﬁi%?@@t requoggt&m% one or
nore groups ofher eglicededsopdratonsndn sdmetdmebadmientat edhrapguaa®ns naychclutdat t he

i ndi cat ed reguefst W | nPt subsegquent | e fcoqsi d@tr egtfor execution on
excess progr &M EXELALPBN CHPACITETPU"E A 'HRFIOPREY L NSy 0 IBHHEXeFRHOT 1 g
550, or if ikemre fonsdcrabuBstriptioh e tedqétrdiibf @petidns hithedulingperdtiohs, r enove
an indicated request for execution is not received, the routine continues

to bl ock 555¢i% Afier SlagkmdSuinetrRdine eonianey© Riek 43 tordeiriedrewheiheeltecut i on
on excess pr Qgﬁtﬁ'me?éﬁuébﬁ %guﬁ@%gﬁlmgnﬂgé{fon%miﬁate 'egeétﬂi%ﬁ of RO ABRDsS

i ndication recelved In ave been passed into the routine 500
t o manage t heecedgdedi o, dredroatingregtuinave bloek A0prand itlect, thesredtingpeomtiaueshiange i n

t he avail abl rogr execytion capacity (e.g., by adding to or renoving
fromthe ava?c? @8?%4%‘5“85& Pr‘hl%xecuti on capacity in bl ocks 510 and 520,

respectipeed|y), andigare @iscd\gBidgfarh BEas eka@ple erisidRabntfdIa Ba®@eated on (e. g.,
by addi ng or removing requests in bl ocks 535 and 550, respectively), etc.
If so, the r&@Ppgily Usage Manager routine 600. The routine may be provided by, for
example, execution of the Dedicated Capacity Usage Manager module 342 of the
PESSM module 340 of Figure 3, or as part of the PESSM modules 110 and 180 of
Figures 1A and 1B, respectively, and/or a PESSM module (not shown) that
performs operations corresponding to Figures 2A and 2B, and may be initiated
from block 415 of routine 400 in Figure 4, or otherwise invoked.

[0087] In the illustrated embodiment, the routine 600 begins at block 605, where a
request, information and/or other indication related to dedicated capacity use is
received. Atblock 612, the routine then determines whether a request has been
received from a user to subscribe for use of dedicated program execution
capacity. If so, the routine continues to block 614 where corresponding

information is obtained from a subscribing user, and various operations related to
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continues to block 560 to determ ne an anmount of currently avail abl e excess
program execution capacity for one or nore private and/ or general excess
conput i ngwoapHaaisrys2pool s i n use, such as including an aROTAIS2@1/0RI66Hr am
execution capacity added and/or renoved fromthe avail abl e program
execution capacity at blocks 510 and 520, respectively. After block 560,
the routine continues to block 562 to sel ect pending requests that may be
executed using any avail able private excess conputing capacity pools (e.qg.,
i edi atel y é%@%ﬁﬁ%@@ fo ussidedicatestprragnapxefsdencaraalty mee Pefemesdt ARsri od),
such as r equ??érﬁgltehﬁ\tso%ee%@lb&ﬂﬁ@ﬁts?g'Lrégr &é?%ﬂﬁﬁgaﬁ{ﬁbﬂgd@at@rdn\éaér'?n(?ﬁéc?SS
capacity pool, requests that are queued for the private excess capacity
pool s, requesbmpuiirad n@tes to whichnthe ysbewogd dke dadiested sicoessa Apediscudseexcess
capacity pool, but that have orrespondi ng private excess capacit ool
Chat 1 pref BISPACIe M O STDRAARTS 2 gt TRy Reeeh LB G PP Brt Mg Shsl ng
queued for angRBeF sbmBYiFrRESodeaRMeIdr ndostheiiide $htrify RaNGusParf@lints 8RB Ng
private excess capacity pool that is preferred if 1t is available, etc. For
any such sel 8(ee@®f FeHReEicsespyEes dadifat et MPeRISINDEMIt tiiRe{aBOLBE A1e8R0rY
correspondin tyi it ondi ng
private excegrsn% gﬁﬁ%&t@h&%%ﬁﬁ%@@%&] ﬂ?%?@%ﬁgﬁbééﬁimuiﬁ&éﬁﬁé{?ggati on for
an upcomn ng firdmate atdesivex tipepeodd of ddeeoven whiahethe usar woultilikeidsditatel ock 565
to, with respect to a[l?\é retr)rai Qi ng regu?sts that are gi,%t s&l ect ed indbl ock
562, sel ect BPHEP (FéquedE0e ! Pt MER S UL CBIFe ol ABYET JaX W dexcess
conmput i ng capgfer inforb@RAibh (£.8:, Billing iIRTERGEASEindi€atRAY bePragfarfy ’Esierdteder | Ng an
upcoming time interval period), and allocate groups of the currently

avai | abl e ex&eRaf ¢fithgraeh & in@ inferasdien f§f exeewindnecy iredBBISAtR§e $Ener al

excess CO”pUHdPQngé‘r%a(%éé,’ e&?)‘?',&fe)r tﬁe?’éutﬁ?ﬁbés’rgqrm8é§in?(‘;’rb1"a‘t‘i5ﬁﬁje|9€eﬁ% g equests.

[ 0098] As di scussed in greater detai ectron of requests 1 n blocks
562 and 565 e dne/peniamtetdesiredatedmatdmng@nsexatutian capesitgtbe doutmet s,

i ncludi ng based. at | east i.n rt on priorities asspciated with the requests
and theit vegpdintesss BRks bl WRele E3aBbaRteh L PR SEaR de B tenprs to
al l ocate an ag@ditibn @bpadig i€ ¥NRBEPOPIEAIAEY BEY bl Bt S@RBAbIhY UBEOIM a .
correspondi ng excess conputing capacity pool to each request based on its

request (e. gPoSEDIRuASEliSGYBSRbABRINSNG, PIOGERM spRreition caPawilde)d:, ANk Faesuch
embodi ment s, cbrfn'o%l)i/ ﬁodé%% ﬁ%}/fﬂege?lll%%tﬁﬁléﬁﬁﬁ)’f”alsé/igﬁé/@folr abd %Y%%“r‘ﬁc%lé?r ogram

executi on capac o satisfy e current requests for execution for a
particul ar escessibngmedicatey capaity tserpogarjousheayseahriads erheodimgosst s wi | |

be allocated a regueste nt of that.exces [ m execytign capacity
For - exedlting. pr oapeiuosk & Mk redliop PRriES FafieBE 6% RDELEEL iferdfbher o s
not suffici enhetHér kCOdd At Iaxdtisbatel of tRx 6ERPUHIAEHABRLAIREIEIAD tita@ssctiert O
satisfy all the current requests for a particul ar excess conputing capacity

pool , the rofffidedicatadotsetasRast efirePiivaiRiBeelOf 8nersgtaoatAyting eapacly fatisetiYgher
priority req ety 6 L Ok . j qrent s,
priority myHﬁezé%ggﬁb é?\ﬁdg?\t or hﬁﬁ?%ﬁ%r?attgd Bgér}tE F%hﬁgréoﬁg\éf&gggﬁ?:l@dgﬁgg*gw th a
privat e excegdorcmtipatio rgalapae of hepoivhie exchssicempuiing, capatityeoat Fahi ch t he
request was received, etc dinents, .the routine

, . _ln.various enbo ma

Goter mi ne. whPERTBE: (1o P PBRd Dl By B E R CRe PP GPant BBl Tnoe
capacity to ahhsleabad UsEd it @lebiet kEpd @Y $BES DR UYEE] QUEh thal, deditifies
descri bed el sewhere. WO 2011/ 087982PCT/ US2011/ 020665 ,

computing capacity that is allocated to such a user may be made available for

possible later use in a private excess computing capacity pool for that user while

that dedicated computing capacity is not otherwise being used by the user.

Alternatively, the PESSM module may in some embodiments create such private

excess computing capacity pools for all dedicated capacity users by default unless

otherwise instructed. In other embodiments, such a private excess computing

capacity pool for a dedicated capacity user may not be created in block 618
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[ 0099] After bl ock 565, the routine continues to block 570 to term nate any
executing prograns associated with a request that are already executing on
excess prwgrammszseuti on capacity but that were not sel @CTAS$2010/02@65F r ent
execution in blocks 562 and 565, such as to reflect that the request has
expired or was not sufficiently high priority to result in current ongoing
satisfaction. In block 575, the routine then executes one or nbre prograns
associated with each of the requests (and/or |eaves previously executing
prograns on EREES §episss PEMIdEsRBIIGIASEHRBS £3/d@ Ratandéy @*@#ré&@%@eﬂ%ﬂe%ngoi ng
execution | ncpl:eﬂg I%réé%t}sfie&f ‘Wet%ltf%q!%n’r:b%%imémg. tﬁQ‘d{e{eEr%in%‘ﬂQrtn 'of‘?&ﬁéthfeptobl ock
580 to optionally pertormhousekeepi ng operations. For exanmple, I'n sone
enbodi ment s, ctdaée sunita pevatagxcesseapacitydodohtir@atser nfaytimeead be pedorynadegfuest s

for execution,in,the group of requests that ,are expired,.or otherw se shoul d
be removed, SIMCRHVES BT uEeIPor EeuEng Arrpates: JomLpaRia JPYGPecanastitoo) 1 1 it
I's 1nst ead daé@ﬁtmL@@‘éxéésshid?ﬁdﬁtiﬁé%aﬂé&itytr@sdtﬁe@é)eFlmHerrmBEe, irﬁélU@éét_%ofﬁér
execution on excess program execution capacity, the routine continues to

bl ock 595 t oeBOrERAts JNRerISsFiReIOHRET HrayrhdnBoyelptheriasgpelaoégudpe PaYatens as
appropri ate. ; ; RV i roma
user to createg%é’sﬁ‘)gwypa&'ﬁ%8%@3@39@’%&%3%’y3%g38? @W?ﬁ%gﬁggﬁg?@gtgfd based
on usi ng someapacityluse df todunavad edlecatpedt afdipapiivate aktessakpdcitypdohée.aselt,) |
such as in a nangjﬁr simlar to thaﬁ%cfi sctt)Jssef\d w th respect, to, bl Igck 618 of
Figure 6, or 26CHBET PHCPRRIR ShAPETITSH MYRPYOT SAMRYIY m@espﬂcwatoew cess
capaci ty poolsersithe pivaté BRcdseWaba&ity Wbl Reb berdvafasis esp@mdirig pa6édsLNs i n

bl ock 595. After bl ocks 580 or 595, the routine continues to block 599 and

returns. [0080d/PEPHEF eritpria §udng Whigh dherivate 6XCaRs Carasiy ROGkisHBMeNeNnt of an
On- Demand Var,j &ém:ﬁl e Manager routine 700. The routine may be
provi ded by, %%Frybgexarrp %yéléfe‘%%t&?on of the On-Denmand Vari abl e Capacity
Usage Mameger nodiiités Bd@adfdetdrmireBSSNIonkdill2e¢h8urenuest tgeubs@ibedor @ gfart of

t he PESSM no uI.est élo and 180 of F%)%ur es 1A and 1B, respectively, and/or a
PESSM nmodul e APHIGT e RERMIT ™ HELH I FPY S 156018 06 PRUSOREAY t o Fi gures
2A and 2B, aggntiigs ke blobk bBatwiebrb teetdutins Kettphineb whatidriereqO8stiy Fi gure 4,

or otherw se invoked.
received to execute one or more programs on behalf of a subscriber user on
allocated dedicated program execution capacity (e.g., a current request for
immediate execution, a previously scheduled request for execution, etc.), and that
the corresponding dedicated program execution capacity is not already in use or
scheduled for use for other dedicated program execution. If sufficient dedicated
program execution capacity is not available, an error message or other similar
response is provided, such as with respect to block 635. In some embodiments,
the routine may also ensure that the request for execution has been received
within an appropriate use period and/or may otherwise authorize the request (e.g.,
authenticate the request, authorize the subscriber user, etc.). If an appropriate
request is received for use of dedicated capacity, the routine continues to block
640 to determine if the allocated dedicated program execution capacity to be used
for the request is currently in use as part of fulfilling a prior request from the
requester as part of a private excess computing capacity pool for the requester. If
such current private excess computing capacity pool use is identified in block 645,
the routine continues to block 650, and otherwise continues to block 660 to

perform the requested execution, such as by initiating the execution of the one or
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WO 2011/ 087982PCT/ US2011/ 020665 [00102]In the illustrated enbodi nent, the
routine 700 begins at bl ock 705, where a request, information and/or other

i ndi cat i onOnrel1aBe$2t o on- denand vari abl e capacity use i $CTASINMAN66AL bl ock
710, the routine then determines if the request is to execute one or nore
prograns on currently avail abl e on-demand vari abl e conputi ng capacity

(e.g., a current request for imedi ate execution, a previously schedul ed
request etc.). As discussed el sewhere, such a request may specify various
types and/or”HW%QHKEQBFOﬂﬁ@@?ﬁﬁﬁ&%@@@@ﬁﬁheéﬁyaén??WﬁHYWﬁléh“ﬂ@néﬁéﬁute one

or nore progy e8§tobt%é\l é?d’{)ef%r @6&@%@ tGERAEhE Y HIB&( 650 Initladted 5 det erm ned

in block 710"t a reques O execute dne or nore programs 1S received,
t he routine ¢ren$fenufdbetpoobdequkst7f¢bm thﬁprbb&n@&e%déompdtlr@cﬁapabl’uyepocojmo ane then

det er mi nes whethe t he requested pr execution capacity is currently
avai | able. | oRTSl PIRESE GP I CARACROEET 8167 DEiETaE SOSrhiRaY Y he

execution Of chheit) MRoPo [AGEr haxthFRine By AaBMifyBHuIANtHe R0 YetjUedD athy@h abl e
program execution capacity. |If not, the routine continues to block 750,

wher e the refuber empodimenipans %W@b@%ﬁﬁeeg(e@ﬁeﬁ(ﬂﬁ‘ ingtpecdipng spegified fosihen as by
ot eXeout ! nArbRLEANSH RfliRY o) i BBEAIERLO WS bl RS gBOR TR .

ot her actionsS may opt ‘ona en i n such situations, to query
t he user V\hephmtetemmrmmm @quamty pool $0 tlpaémes deferred entrlnsuﬁlcexmd:ess
conputing ca aC|t or toin %%) ad auto rf.ormsuch a ggve in at

| east sone e Pgmﬁﬁav@ ADitRHEIvY %eé%ﬁstqog}pu NG, CARRRYY OB dM ment s, in

response to §orﬁ1@%lmﬂﬁid|rh@ntgxﬁipﬁrﬁoml@@{@6lﬁtf&ﬂrdﬂﬂﬁé Aty eRicPasraputgecut i on
capacity, the routine may automatically term nate one or nore prograns of

excess capaciespulreseNd{as compatingpedas @ whish tarxesuir the; Rfﬁg@aﬁdelV?VOU% uch as
modal o, [ Q08T i bERRhe IOUAR i ERANERRAR MBS
execut e one othemosersfe.ggrgemerdl sxcass caps@iyyemd| usdre) ammlion otberm\(mt fremies to
ol ocks 748, F80PUISRSOT R 4 BT RN GPI AL R i bR SPoD SHE T e e,
[00104] I't W fla deiicutsd €sdaRite dsdrbvibisly aufplieaReierdnd nt o Ref Allvehieanal | ty
provi ded dedicated program execution capacity for use by one or more other users, such

as to sell or lease that capacity to another user, then the dedicated capacity to

fulfill the received request may not be available for use by the dedicated user at

the time of the request, unless the user is able to reclaim the capacity for the

request. In addition, in some embodiments, the current request from the

subscriber user for the use of the dedicated capacity may be temporarily delayed,

such as to allow a prior request from the subscriber user that is executing as part

of a private excess capacity pool for the subscriber user to complete or otherwise

perform one or more determined actions.

[0090] If itis instead determined at block 630 that a request to execute one or

more programs on behalf of a subscribing user on allocated program execution

capacity is not received, the routine continues to block 635 to optionally perform

one or more other indicated operations related to dedicated capacity use as

appropriate. For example, in some embodiments, such operations may include

indicating some amount of dedicated program execution capacity to make

available as excess program execution capacity, whether for a private excess

capacity pool and/or a general excess capacity pool, and/or indicating that some
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by the routines discussed above may be provided in alternative ways, such
as being split anong nore routines or consolidated into fewer routines.

Sim | ar | ywoizer1igsms2enbodi nents il lustrated routines nmayPPTAs2e/0n@6E Or

| ess functionality than is described, such as when other illustrated
routines instead |ack or include such functionality respectively, or when
the anobunt of functionality that is provided is altered. In addition, while
various operations may be illustrated as being performed in a particul ar
manner (e.g. amognkefnrayiowsly pRegiiadprpalam exRAUEPN Capasity & foikaseslained®r t hose
skilled int g d A ' A hodi ations
may be perfoprg}%gpi&hnél\%%%%eﬁggﬁ erdgg,g'ﬁ%hia\h agtﬂ wgb’h%n%r%g@ggyﬁo{gsdztieﬁwﬁﬁ{ni n the
art will al sbloappféoat@ovilatntdner detsaagd oucthear etted sderssdidn idfboye may be

structured in different ner such y havi.ng a single data structure
Spl it I nto nhdlesl Beaned Torpeko0n Bebitileth 40 Aryfihie BARE AT Be A ur os
consol i dat edrddifest & instABtEN ARy eSiettivbd irEblosh 605 & tebminhid FrewWBugyrbodi nent s
illustrated data structures may store nore or less information than is

descri bed, sintipteddogieated caracity|usasandif 8@ theaionting inUdecl @3 Mmaypederm ack or
i ncl ud h.j j FXS ' - i
b et o shet ol Rirh St AR SRR ancRio WREERE R ivaRé chodlS O

appr eci at ed tbaputirgd ¢cdp@eihpeq@dic ahy )oreyenedil preass dompeitibg eapabiy poobadhder ei n
for purposes of .illustration, variaous nodificatipns may be made.w.t hout
dovi at1 hg.fr Buttng BT cLikes SBhpENGr Midther didient hedBebmRyiTF b
invention istdipiindté e S@dcasrettthaprdfambOnand eodpdtiny mddss vahdut Retifghgment s
recited therein. In addition, while certain aspects of the invention are

present ed befWoHANREPQ.Nd tae BERSM Meslulerhay [aiwanienaticadnidenpilydbe t he
various as pe?é@ltﬁ*@ ethathsé %@ﬁlnﬁ.’babgci@ﬁ(\éiﬁv\ﬁi'tﬁ t%@.k)g(gg% l%!/d%ﬁ%'@fﬁfy%‘?e gyanpl e,

whil e only sone aspec e~invention may cu e recited as being
enbodi edoopnn a conpiiererlocksdd&8bb85 nedblyhe aiutive castpees $o hiagk BPRenidse be so
enbodied. CLAIMS What is clainmed is: [cl] 1. A conputer-inplenented nethod
for managi ng @¥&¢ution of

[0092] Figures 5A-5B are a flow diagram of an example embodiment of an Excess
Capacity Usage Manager routine 500. The routine may be provided by, for
example, execution of the Excess Capacity Usage Manager module 344 of the
PESSM module 340 of Figure 3, or as part of the PESSM modules 110 and 180 of
Figures 1A and 1B, respectively, and/or a PESSM module (not shown) that
performs operations corresponding to Figures 2A and 2B, and may be initiated
from block 435 of routine 400 in Figure 4 or otherwise invoked.

[0093] In the illustrated embodiment, upon invocation of the routine 500, a
request, information and/or other indication related to excess capacity use is
provided to the routine at block 502. At block 505, the routine then determines
whether an indication is received to add program execution capacity to available
excess program execution capacity, such as based on information obtained with
respect to block 475 of Figure 4, or as triggered by the termination of use of
dedicated computing capacity with respect to block 635 of Figure 6. If so, the
routine continues to block 510 to add the indicated program execution capacity to
available program execution capacity. In particular, if the excess program
execution capacity corresponds to a private excess computing capacity pool, then

that private pool is selected to receive the indicated excess capacity, and
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prograns for users, the method conprising: reserving program execution
capacity of one or nore conputing nodes for a first user during a specified
peri od ofwoi2et/a8m8enabl e the first user to receive dedi carTad2@cO2®Sst 0
execute prograns using the reserved program execution capacity during the
specified period of time, the reserved program execution capacity being a
subset of avail abl e program execution capacity provided by a plurality of
conputing nodes of a program execution service that executes prograns on
behal f of uséhgnyise aHensFal GXeRRSCPENWING FaBagityinoe! istsglectid. rlaiadgijionsin
computing Nodeseca AebME GRS AONE bl FXERURO0E Ao HTBEEIRAAEAT f or
one or nore of the users; executrng one or nore first prograns for
the first usescethediang reanfdledstitht iespegido blodk Subsatingiéad wih sespect toddogker | od of

time using t reserved program executian capacity, the executing of the
one of “nore. PED 88 RIS R’ SRS soae g A PEE. FEGaULE T8 use ¢ he
dedi cat ed ac@ggdnebr hitee fridicatiots 61 such indiCate@ pRIGYAH REQGHOANDaPREIBUE PN
capacity; receiving a second request fromthe first user to execute one or

more second PPBGF BIPEE PRiticeiRRCIMPEingnsies drif) iythe selacktipeql wbayiiiaPled subset
of the speci @gog;g%@%&be&ioﬂfca&gglaﬁ.tlh%rﬂeser%&&imgﬁtfs, %Ri’gletﬁ%lé igjlbet | e PET! od

subset, the request g to execute the one Oor nore second prograns
usi ng unused pevidesis as apevausly d$cushed aithiréspielcetoprivgresam degereudliednessapaci ty of

t he program executti an ser(¥/i c.e@o whi ch tl@q’e first t@?r does noft have

dedi cat ed acCAREM goasond G aYesdtainigs L ¢y VatousrlTesp Ry e ShRsedebn
service havi ﬁgeéUtibﬁTcaﬁéé?@rrﬁm @éaﬁwlabmﬁ'@rbaﬁécﬂnt@&drﬁ@pﬁﬁdlhg@Hl/ﬁﬁ by the
program execution service that differ from second program executi on

char act er i st PBS/OE @8l Reslp WOPWEB%W%H@W%%@EWPQW §é¢%i@"é C@Wit)’bcc_ur from
use of e eer Ve iOhARLANRAII AbIGARRS il g FHbRIRS fRldelster M i ng

to use t reserved program execution capaci I'rst user

execut e the prgram execdiopempadtypis ogt sreiveds the heutiecontinuesgoddackdulibitng t he
second tine ﬁe{iod subset , t.hg. atuto.matic determining to use the reserved
progr am exec ?egﬂ'n@a"gheil??rfrb@ g PeP Bt ByeTR¥e BPRYIP EXFPEE ammred
conputi ng sy shedtity ®lont the dvaRssiaBkePHédram Seicvlicrecaiditeife, thasegtinat | east
in part on the first user not otherw se using the dedicated access to the
reserved pro§PRAUER &R BoCkAZE dherieetya eRiFaSRENYiRe PEe RAdIOr gBngral $¥§ssubset ;

and capacity pool from which the excess capacity is to be removed (e.g., based on
particular program execution capacity that is indicated, such as for one or more
programs currently executing using excess capacity). The routine then removes
the indicated program execution capacity from the available excess program
execution capacity for the selected capacity pool, such that the indicated program
execution capacity (or an equivalent amount of program execution capacity) is no
longer available as excess program execution capacity to execute programs on
behalf of excess capacity users for the selected capacity pool.

[0095] If itis instead determined in block 515 that an indication to remove program
execution capacity from available program execution capacity is not received, the
routine continues instead to block 525 to determine whether a request to execute
one or more programs on some amount of available excess program execution
capacity on behalf of an excess capacity user is received (or a previously
scheduled request for such execution has been triggered). If so, the routine
continues to block 530 to select a corresponding private and/or general excess

capacity pool from which the excess capacity is to be obtained for executing one
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initiating execution of the one or nore second prograns for the first user
during the second tine period subset by using the reserved program

execut i orwoapHaaisrys? t he execution of the one or nore se®omASprioye@ss havi ng
at | east sonme of the second program execution characteristics based on the
usi ng of the reserved program execution capacity. [c2] 2. The nmethod of
claim1 further conprising: receiving a third request fromthe first
user to execute one or nore third progranms for the first user during a
third time pef Mok BIASEHTS B theeospaldierd. pspe ondae excasseBPagiyeUsehiard r equest
being to exe t ; i I t : SS
capacity of ?ﬁg&grﬁ?%ﬁ%ﬁé%%[@n& g?t\%u(%{g?)%g@% é%ﬁ@%ﬁa%ﬁgglwtéq%g?ﬁ% ni ng
to not use t keoptemnalyebtajpr@gecaiveeadditienad mfarapdion frpnf @reduestifg extessser to

execute the gne or nore third prograns for the third request during the
third time prbasttyeiBeiaey reBtegrderecdine meamamesdRe st ne r eser ved
progr am execdiiiabn afashdtionied v cias edn@jurhtsihforMalisd, subas iRlidagises ved
program execution capacity being otherwi se used by the first user during

the third tifEapamoyat angherdype ahprogram exeguiienrsepary reduasiad @ e, iBglbengi on of
the one or Mafgfu &6y H{ag%mnfoglhtst),@bih'errﬁéun‘t?é?g.,?H;Hdoﬂ% folMEmbeY drfd L1 me.
period subset by using the unused excess capacity of t program executi on
servi ce. [c3maRirime birkémodntsf, aclexpiratoniitee.c partindarcsceess capaaif ppbidoone or

nore third prograns using fhe unused excess capacity has, the first program
execut i on chHraks i PEVARrig HIVAE O syt oy oot JoRoalearalt beisel cs
including a bt foSlisef £partib@br privatdrax@ed chpaditygdol if alaiktdry bt othehliss use

speci fied anmount of program execution capacity, and wherein the nethod

further c_orrp?iQ@@§fa| 8rease CeRAc ROl B6n I@ﬁomﬁ@wm@ntwq fi 2lsYyshogr ans
e chern nepU PSS BB TRIS0dPRTEi 1y 06 AR LAY
progr ans has blokPpDEt @dhs part of a sepapatatcoofigurgtiaedret/on negisgatidraperfirmieddyt sone
of the reseryed prLogram &XSEul | 8L 8RB Wl dmb Mimbh:ShetSShnd a8y becor™
, provide feedback to an excess capacity user of one or more types, such as

indicating likely characteristics of the requested execution (e.g., a likely time that

the request will be executed, a likely duration of execution, a likely excess

capacity pool to be used, etc.) and/or optional other information (e.g., suggested

configurations). After block 530, the routine continues to block 535 to add the

request to a group of current requests for execution on excess program execution

capacity for the selected excess capacity pool to be used. In other embodiments,

rather than add the request to a group of other requests, the routine may instead

attempt to immediately satisfy the request, such as by determining whether there

is available excess program execution capacity to execute the request at that

immediate time (e.g., in a particular private excess capacity pool), and initiating

execution of the programs if so, or taking other action if not (e.g., moving the

request from the unavailable private excess capacity pool to a general excess

capacity pool, failing, etc.).

[0096] If itis instead determined at block 525 that a request to execute programs
on available excess program execution capacity is not received, the routine
continues to block 540 to determine whether a request to remove an indicated

previous request for execution is received (e.g., a indicated request for execution
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automatically determning to nodify continuing execution of the one or nore
third prograns to use the at | east sone avail able reserved program
execut i orwoapaaisrys2 and initiating the continui ng execuPCoiSed11ob@sedne or
nore third prograns using the at | east some avail abl e reserved program
execution capacity in lieu of the excess capacity of the program execution
service, the continuing execution of the one or nore third prograns having
the at | east sone second program execution characteristics, the at |east
some second Piabyesmrewerst adfedinaa sere of MmauestsiahbloglibRs). sudeavadeduast t hat

I's charged t H‘% am
execution cagrac eicre%‘%c'éé%(% ég% %e?%lg@glﬁgeﬁ?ncq&%%&gg eu“?ﬁragt%?% [ c4]
4. The et hodreﬁemekiamdmdhdntihaﬂ”tbe request has oerwise expiredeetel \H sty thee tduiinel
request from.a second ecute one or rogr.ans faqr the
Second user GOPTIESHS PHFF 546 R B BRI etisgr o rore el PriATarfod o
time, the thidgflcsemdesie d@ieRty b%c@ﬁﬁ@@h%ohﬁ&arﬁcﬁ%t@f eXas8 pkdtragh Progr ams
usi ng the unused excess capacity of the rogram execution service, the

second user BY¥PGH§OBICaPAGYL and YPPIRBLNGGSD B S0 10 remova SR EiEs y
determ ning { d%@%frbiﬁ%n%*b“r‘ rﬁcﬁéng’@g é’cﬁfe@%@tﬁéﬁﬁb’lhhé’ﬂ}e ﬂ&%ﬁﬂew [t t he
r re thir e tﬁl I’(?

first user to xecutet e one rograns tor t request
during the t buchdthiai the ipdicated requesewill rtdheutaaﬁquaaiﬂybed@tsiadmédmfcrn@xewtima)t use

t he reserved rogram execution caﬁacitt}(/ bei ng based at least in part on the
second user BB{EXGET PYACT S¥45HOT P39 st user and being despite the

reser vedgoops| ogr am AXEBI6EKRE102B2, 1536 dhat550e bNd it WdanybaE doRaAinbY at BRCki I st
user during the third time peri od subset: and attenpting to initiate

execut i on of dftRéhadRdearesiie Emaoyeran 'ﬁﬂ@@#egrfﬁqlﬂeéﬁt frigecution is not received,
the routine continues to block 555 to determine whether to manage current

requests for execution on excess program execution capacity. For example, in
some embodiments, indication received in block 502 may have been passed into
the routine 500 to manage the requests and/or may have been provided based
upon a change in the available program execution capacity (e.g., by adding to or
removing from the available program execution capacity in blocks 510 and 520,
respectively), and/or a change in the current request for execution (e.g., by adding
or removing requests in blocks 535 and 550, respectively), etc. If so, the routine
continues to block 560 to determine an amount of currently available excess
program execution capacity for one or more private and/or general excess
computing capacity pools in use, such as including an amount of program
execution capacity added and/or removed from the available program execution
capacity at blocks 510 and 520, respectively. After block 560, the routine
continues to block 562 to select pending requests that may be executed using any
available private excess computing capacity pools (e.g., immediately executed or
executed during an upcoming time interval period), such as requests that are
already being executed using a private excess capacity pool, requests that are
queued for the private excess capacity pools, requests that are currently being
executed using a general excess capacity pool but that have a corresponding
private excess capacity pool that is preferred if it is available, requests that are

currently being queued for a general excess capacity pool but that have a
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second user during the third time period subset by using the unused excess
capacity of the program execution service. [c5] 5.The nmethod of claiml
wher ei n tWwe 288d8m$2r equest fromthe first user to execuPETiUSR010/02066F nor e
second prograns for the first user includes an indication of a quantity of
mul tiple conmputing nodes to use, wherein the reserved program execution
capacity for the first user that is not otherw se being used by the first
user during the second tine period subset corresponds to an avail able
quantity of ?ﬁ@e%ﬁ@dﬁwFﬁﬁﬁ@‘@@ﬁﬁ%@@ﬁ@“ﬁ89@§h@M§P“ﬁ%”¢%§§'%ﬁﬁﬂmbﬁeemndlcated

quantity, ?tBﬁ ﬁ&féuhfﬁ éeﬂécttécf‘ltg!qﬂgstgfthbhﬁut%qﬁ%ﬁdc‘flg%@fthérhgllo%gf‘esoi ore second

programs for I TSt user usih € reserve rogram executi on
capacity i ncburtdwamslinggarmmmtaf/axdeablcerrmumu capacdy frbhethercnerrespowﬂrr@ conputi ng

nodes, and wherein the nmethod further c rises,init atl t her execution
e ane opfie BxbaS Eia e HRA S oS R SRy ARl er S cond
time period %H&%ﬁhgb%éllﬁtd’r'\galb@ﬁo&bﬂqﬁﬁdomén%@me&%@foc'kfs%l% Gg@tham
execution service, the initiating of the other execution includ |nq usi ng

one or nore (REPSEHOSNYESaREINRANAYS Hirdate ot selagtechinibigekd62: selgctothgimer i cal
difference b?éc%ﬂ%@ﬁ e éx;égut%ﬁtu%ﬁ# %@’Hr'rﬁc%e%’éﬂe%h@x&%@'cb%ﬁﬁn%H%‘SH n% [ c6]

6. The nethod o rm1 rising aut omat i call g to use
t he reserved ppolege.gmlmmdtatelymxexapmtort gsttqdadwlngfanwmonwra; tene ktevsl

conputing capaci y ol for the first user duri t he specified ri od of
C e whi Do ¢ RafodEab Slorefi agPinrebB ol abP e R hEe an SRBh ovi di ng
dedi cat ed aC@@ﬁécutWrohhthefdoﬁ%TspMﬁﬁrﬁg g&@al%@é@&drﬁmtln\g dEpatit ddll(@)fd)‘ﬁe of the
reserved program execution ca Eamt for the first user to determ ne

avai | abi | i tyUs® by roseesactesotieiogasstexecut i on capacity for the private
excess %%5‘332“ ng ﬁ@H%ﬁbés)édQﬁ’% atéCBtail! e SelEBLA ¢ &Le% h 'Ho@k%@é%h& the

automatic term ning use e reserved program executi on capacity as
part of the p6d mymeep@réxmedmmmﬂousgnammswtx;anposlerrfoodmndrrés fincledingiser is
performed w %asec} atlﬁeas%n pgr? on prIOFItIeSfaSrS%EIa%jes(jeVI\}ith the requests and their users.

For example, in some embodiments, the routine attempts to allocate an amount of
the excess program execution capacity from a corresponding excess computing
capacity pool to each request based on its request (e.g., a number of computing
nodes specified, etc.). In some such embodiments, if there is sufficient currently
available excess program execution capacity to satisfy all the current requests for
execution for a particular excess computing capacity pool, then each of the

requests will be allocated a requested amount of that excess program execution
capacity for executing programs associated with the request. In cases where

there is not sufficient currently available excess program execution capacity to
satisfy all the current requests for a particular excess computing capacity pool, the
routine prioritizes the requests and attempts to satisfy higher priority requests prior
to lower priority requests. In various embodiments, priority may be based on one

or more of a particular user associated with a private excess computing capacity
pool, a bid amount, a time at which the request was received, etc. In various
embodiments, the routine may determine which of the currently available excess
program execution capacity to allocate for use by the requests in various ways,

such as described elsewhere.
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[c8] 8.The nethod of claiml1 wherein the automatic determning to use the
reserved program execution capacity for the first user to execute the one
or nore swoand/gsrwgrans for the second request during tRETAScanM2G65E
peri od subset includes determning to use the reserved program execution
capacity in lieu of the unused excess capacity of the program execution
service, the automatic determning to use the reserved program execution
capacity as part of the private excess conputing capacity pool for the

first us®pito exebiiereletedtmiheiouing eoniisgenip pleelyp Ao lEEPINAKEAYecond
request bei ”Qxé’&fiiﬁ%gi‘;gg?t‘ﬁkt%%gbéatﬁﬂ%eadr%gu&?ét thd&rd 'afréédy::J cutirﬂ%gnln 9. The

nmet hod of clarm econd program executi on aracteristics from
use of the reserssquiograoyEECUEXrecafdacy boahatweng natstledies fguaursent eed

availability of the.reser r m executiQn C ity for the first er,
2nd wher ei n” ERECiPR 4 BREES Soe R B6E S e 58 i lBeERERp kdayedt it Braifedidre '
excess capaciyay nef stifi€ieyXalRBrENS €l irS Blirvert ®nh bt YEBSFadidna gk bRick
guarantee of continuing availability of the excess capacity. [c 1 0] 10. The

met hod of cl &7 fnthe iptdingithen Bxecsiasoe PriogieatPeredassepateayiticeadn fthes from
d of _ e | s f1
use of he ¢ FARIRAREBAIAMEXEI O EARRE Ao ofleReds bidgpmongol ng e

charged to t user use of a speci anount o reserved
pr ogr am execekéaioo appadityythdtovasssedpaed faredgovingexeaitenvablockid8b pi Atdrhe fir st

program executi racteristi.cs for  u f, the excess capacity of the

Dt g1 am execHOCBA7Safer eureonlities & HERGHD t SBTRTAlY GetoTE ROHREHFPPLE ser
for use of tBgerapesd.f FE@mMPIEin Sdmé RenbRYIRSHS ARG Asltig &Y ddtber aeci fi ed
time interval, the first fee being |l ess than the second fee, wherein the

automati c defneiaataiif fipre graidey raguestsdaraxequisng tmpereclireiesisdpakarey for
the first usgr,foy %r:dfft?é:ruﬁéer%oh é’fb“r‘né?fed”@ﬁﬂg?éﬁﬁ@é\ﬂe@ﬁ %%és%‘scohfpggﬁgeo' at

| east in part ont irst user being charge ower first or using
t he reservedcppamfygoolsxecuti on capacity for that executing of the one or

o SO, o0 TR R R B R AR

prograns i nckksRfiodn®d XteddSrohrmneexddutish chssity| thekoddnbleohiRuseiosckof cl ai m

1 wherein the reserved program execution . .
595 to optionally perform one or more other indicated operations as appropriate.
For example, the request received in block 502 may be from a user to create a
new private excess capacity pool for the user (e.g., based on using some or all of
some dedicated capacity allocated to the user), such as in a manner similar to that
discussed with respect to block 618 of Figure 6, or to modify the configuration of
an existing private excess capacity pool — if so, the routine may perform
corresponding actions in block 595. After blocks 580 or 595, the routine continues
to block 599 and returns.

[00101] Figure 7 is a flow diagram of an example embodiment of an On-Demand

Variable Capacity Usage Manager routine 700. The routine may be provided by,
for example, execution of the On-Demand Variable Capacity Usage Manager
module 346 of the PESSM module 340 of Figure 3, or as part of the PESSM
modules 110 and 180 of Figures 1A and 1B, respectively, and/or a PESSM
module (not shown) that performs operations corresponding to Figures 2A and

2B, and may be initiated from block 455 of routine 400 in Figure 4, or otherwise

invoked.
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capacity is based on use of nmultiple reserved conputing nodes for the first
user, wherein all of the nultiple reserved conputing nodes are designated
by the fiwenoussrIsto be used in lieu of the unused excePSTAmp@EaioLosedf t he
program execution service during portions of the specified tinme period
other than the first time period subset, wherein the initiating of the
execution of the one or nmore second prograns for the first user by using

t he reserved program execution capacity includes using a subset of the

mul ti pl é%i@ker ved'ndbﬂﬁﬁh'ﬁirﬁ@d@@ﬂé’éj'm%md aytEen’ Qe dins qul]r%h@’hefﬁﬁrprl ses
initiating e}(é:tﬁ}éts{ %or%at%ﬂeanﬂyor%me? r%é}ﬁlfontrﬁlbfe% B R, hr Bﬁféal f of the

first user one or nore portions o e s eC|f| tlne period by
using at | easapanmmseﬁs mermelvadl At ploek Ve@dhswhtmerﬂmn detgrmlodes‘the{ celquﬁi;tlz The

met hod of claiml1 f er ri sn dur i t he .execution o one or
nore second &r%g%ﬁ‘é%é‘?r?é ”ECH F’F%% 5o Cb‘F8§P3éﬁ¥3é'>?§@Lﬂr\ demay }é%rl

recei ving a tbnpdtineeitRsiy (4.8 MlchReht regledtS&imhieditRe ekbsutidada gﬂi\mSgﬁcess
of the first user to the reserved program execution capacity to execute one

or nore t hir chadséadiiesuer etthe Asidisaussrtelsewhere, Sléfé‘t?éﬁﬁipﬁﬁtr@ax &pecy ni nat e
the executiop,of,d tp;g%% /On f rrﬁs%?ﬁr%g%n%g rugﬁﬁ c‘alﬁéé?@ &n*\ﬁraf:ﬁﬁ%k’e%ﬁteorogram

execution capaC|ty e received t
initiating erseot mone pfogrdres ondebalf oo earidbile daqaodguaers Ifibis dehernﬁmedsm user

Dy oL 19, ey R g BRI XEEHNG B0 SPRBRL Lokl ot Blod I BIBRAT 01

conpri sing, duhtinigstdBloek gt APBloBks 744 and 746, the routine then determines
whether the requested program execution capacity is currently available. If so,
the routine continues to block 748 to initiate the execution of the one or more
indicated programs on the available variable program execution capacity. If not,
the routine continues to block 750, where the request for variable program
execution capacity fails, such as by not executing the requested one or more
programs. In other embodiments, other actions may optionally be taken in such
situations, such as to query the user whether to move the request to a queue for
use with excess computing capacity, or to instead automatically perform such a
move in at least some embodiments and situations. In addition, in some
embodiments, in response to a request to execute programs on variable program
execution capacity, the routine may automatically terminate one or more programs
of excess capacity users to free variable program execution capacity, such as by
sending a corresponding request to an Excess Capacity Usage Manager module.

[00103] If itis instead determined in block 710 that a request to execute one or
more programs is not received, the routine continues to block 790 to perform one
or more other operations as appropriate. After blocks 748, 750 or 790, the routine
continues to block 799 and returns.

[00104] It will be appreciated that in some embodiments the functionality provided
by the routines discussed above may be provided in alternative ways, such as
being split among more routines or consolidated into fewer routines. Similarly, in
some embodiments illustrated routines may provide more or less functionality than

is described, such as when other illustrated routines instead lack or include such
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the one or nore second prograns using the reserved program execution
capacity: receiving a third request fromthe first user to use the
dedi cat edwacoass7s2 the first user to the reserved progPaRUS2Ee 02665
capacity to execute one or nore third prograns for the first user; and in
response to the received third request, automatically determning to nodify
conti nui ng execution of the one or nore second prograns to use the excess
capacity of the program execution service, and initiating the continuing

execution of TynekorAidy wepegivelysecwhen Biecpewnt ofibinelionahyy thakispsoridgshisi ty i n
lieu of the pgsenved. RGO WRIENBALLL G5k rsﬁd?%%ég’be'iuﬂétr&t%fa'sfb‘éﬁ execution

of the one or nore secon%Y prograns énaV| ng the rst program execution
characteri st peﬁorrrﬁ&:mn]alpbrfl'ctléerrmarhnnd (ep., m senal ﬂ)Blmwwaldﬂl)"artd/m iat dagacsdarsonme

second program executi.on racter. stl CS. t.he execytion t he one or
o o second. AR G Hele o Sub SAriSpledr bR B eS8y T el udes
a first fee bpeafatibes MAGHSYEomedNM dthésdrdbgeind iflotier indrivlers PRedski sklle@mount
of program execution capacity, and wherein the first program execution

char act eri st inc&efast witl gsoapRr ?Q‘\@IP ieptdhe dalg hichires giscussed gpovpmay ¥econd
programs usi QQu#tUr%d%%lﬁt%?erﬁWeP% e@?g&'gg%a@nﬁ%%ﬁ’rgtg b h56 dfiRturd E%Iﬁhﬂ{)ged to

the first user a second specl ram executi1 on capacit
t he second f ewltipde dgtaditrsitiunes orfb}dmvlir’rgemﬂitlp@tda‘tzﬂaetrucﬁtaﬂes&b%ol'ﬂlatednntokmd of
claim1 wher %ljngletdha?a g{rl%tﬁre tgmqarl ”Béjr%'e Igz(lgnbodlments illustrated data structures
may store more or less information than is described, such as when other
illustrated data structures instead lack or include such information respectively, or
when the amount or types of information that is stored is altered.
[00105] From the foregoing it will be appreciated that, although specific
embodiments have been described herein for purposes of illustration, various
modifications may be made without deviating from the spirit and scope of the
invention. Accordingly, the invention is not limited except as by the appended
claims and the elements recited therein. In addition, while certain aspects of the
invention are presented below in certain claim forms, the inventors contemplate
the various aspects of the invention in any available claim form. For example,
while only some aspects of the invention may currently be recited as being
embodied in a computer-readable medium, other aspects may likewise be so

embodied.
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i nclude, for each of nmultiple physical conputing systens, nultiple virtual
machi nes hosted by the physical conputing systemthat are each configurable
t o executwoanilmszese one program and wherein the one or PEDMAS2EI00ORLSHS Ng
nodes used for the reserved program execution capacity are each hosted
virtual machines. [cl 6]16. The nethod of any of clains 1-3 further

conpri si ng: receiving a third request froma second user to execute
one or nore third prograns for the second user during a third tinme period
subset of the specified period of tine the third request being to execute
the one or nore third prograns using tg WMRised excess capacity of the
program execution service, the second user being distinct fromthe first
user; Q?&%ﬁ%hh determ ning to not use the reserved program
execut i on capaC|ty orthe first user to execute the one or nore third
prograns for the third request during the third tinme period subset, the

aut omat o det er m ni ng A eompltet-irplementeesrétiied fRTmeTayngeseeutiornsl capaci ty
bei ng based at |east i rt on the second user being distinct fromthe

in par
first user aRBPHEMR rd@&% the MROHCOBIIERNIpr ogr am execut i on capacity not

bei ng ot herw se uggEniy progrant Exdcutiss taskbity v ohd er rldtd @lomgﬁm] pRydegdorsubset ;
and attenpting to initiate execution of the one or nopre t prograns for

the second u8arstiiser dginareseefified Raried ohdmeda esablsdhe BLpt Hgsrg r%%‘év%nused

excess capac 'oIEaéncé‘@dtaf&@eﬁr B HXBBUE RS hRBIsTRY tMb 6&sentdd probrafm éR&ulBR hod of
any of clains 1-3 or 16 wherein the second request fromthe first user to

execut e the 6ARAGHY dybng thecersstiicd PegpARtlimerthenesaryedprogesn exeetiglles an
i ndi cation ofa8, & %Hgté’swsem é\)a%ﬁ?@%@ﬁ%'%cﬁﬁﬂﬁ é)taelt Et%wd\éfﬂ ed n the
xecuti on capaci t

reserved program | e first us I'S n
ot herwi se beplgalily edcdmpiiting nbﬂesofa@mgr@nraxagﬂtdm@e%@@mt exemlte;ﬁeru od subset

cor responds o i @kaieAllk 6 GUADLH 6 borb e RGN sdFRks, R BRIANp Y nodes

that is |ess
computing nodes each being configurable to execute one or more programs for

one or more of the users;

executing one or more first programs for the first user during a first time
period subset of the specified period of time using the reserved program execution
capacity, the executing of the one or more first programs being in response to a
first request to use the dedicated access of the first user to the reserved program
execution capacity;

receiving a second request from the first user to execute one or more
second programs for the first user during a second time period subset of the
specified period of time that is distinct from the first time period subset, the second
request being to execute the one or more second programs using unused excess
capacity of the available program execution capacity of the program execution
service to which the first user does not have dedicated access, use of the excess
capacity of the program execution service having first program execution
characteristics controlled by the program execution service that differ from second
program execution characteristics controlled by the program execution service that
occur from use of the reserved program execution capacity;

automatically determining to use the reserved program execution capacity
for the first user to execute the one or more second programs for the second

request during the second time period subset, the automatic determining to use the
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i ndi cated quantity, wherein the initiating of the execution of the one or
nore second prograns for the first user by using the reserved program
execut i orwoapaaisrys2i ncl udes usi ng the avail abl e quanti t yCofuSkérg/o2066s or nor e
conmputi ng nodes, and wherein the nethod further conprises initiating other
execution of the one or nore second prograns for the first user during the
second tine period subset by using the unused excess capacity of the

program execpdePiedSRbYiadeexddifonh Bééécﬁ?lb@%gﬁerﬁohﬂe@bp%he%Xﬁfb‘r'é b%rarﬂmeudl ng
usi ng one or nore_unused excess cO nodes of quantity is a

nuneri cal di FPBPEINESYSEANREHthe Wéogrﬁ@m %@B@W?? apd Qﬁtﬂ‘gth@ée@@bieﬁéﬂdﬂe
quantity. [ Cbaﬁ]oﬁhérﬁl%t U@érhﬂﬁ' offer@RY¥ L8ihg %@H%céfeé a%es]sﬁtb Jtl?e fedehlagr

COprI’I Si ng aut omat i cal y det er m ni ng tO use he reserved g ram executi on
capacity as pEagramfexacyionagpacitxdwing tb@ﬁﬁmnddgneagrm subsgb@ndf or the first
user during the Slﬂﬁ%’klﬁ%@%d&ﬂ[)h%fjth%foﬁe! ) 3%50%&‘@‘08&%@%\(% 1*%}’%.9%5r
execution capaC|ty IS ot In use provid ng dedi cated access to t e first
user, and autioneg thesdelcondrtimietneripd gulbsat byfusingehe esservastbrpgiegr axsaskietut i on

capaci ty for %&fmt@' thalex ?Lﬁrofn & tf?&ﬁéﬁé i 6 eaélﬁohag)lrédcre%s%f?vhg%t [e%%% \i6d

program exection tap aci Pi Val e exce aC| y~ pool .
[c] 9]19. Theofrlhemedomﬂ plcolgearmexecuﬂoeroearactmnstlembanmitomthdelsmgmfrlhmg to use

t he reserved m execution ¢ aC|ty as part of the private excess
conput i ng caf) r\&;}a%ggrarq 3)§e(iuﬁ8n $9%°f Yuser is performed w thout know edge
of the first user. [c20]20.The nmethod of any of clains 1-3 or 16-19 wherein

the autonmatic det rn1 'ng t se the reserved program execution capacity
for thelflirst use g&@gtoﬁglagﬂé AN eRGOREISEENd programs for the

second request duﬁkégwbhﬁmﬁ§¢gmﬂslﬂ&%tﬁ@MH@dséﬂb%&bmﬂ@%hé@ﬁﬁuﬁ@ﬂﬁkﬂln'ng to
use the reserved program execution ca}(Ramt in lieu of the unused excess

capacity of PFRIrFPSHTARe Brebeerrding a third time period subset of the specified period
of time, the third request being to execute the one or more third programs using

the unused excess capacity of the program execution service;

automatically determining to not use the reserved program execution
capacity for the first user to execute the one or more third programs for the third
request during the third time period subset, the automatic determining to not use
the reserved program execution capacity being based at least in part on the
reserved program execution capacity being otherwise used by the first user during
the third time period subset; and

attempting to initiate execution of the one or more third programs for the
first user during the third time period subset by using the unused excess capacity

of the program execution service.

[c3] 3. The method of claim 2 wherein the execution of the one or more
third programs using the unused excess capacity has the first program execution
characteristics, the first program execution characteristics including a first fee that
is charged to the first user for a first specified amount of program execution
capacity, and wherein the method further comprises, after the execution of the
one or more third programs has been initiated using the unused excess capacity
of the program execution service and before the execution of the one or more

third programs has completed:
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service, the automatic determning to use the reserved program execution
capacity as part of the private excess conputing capacity pool for the
first usewotolisesat e the one or nore second prograns f ®CTtUse01302wHT
request being perfornmed w thout know edge of the first user. WO

2011/ 087982PCT/ US2011/ 020665 [c21] 21. The nethod of any of clainms 1-3 or
16- 20 wherein the second program execution characteristics fromuse of the
reserved program gxematicy deddafidihy tHab et I@ﬂ&%o@ﬁ@éﬁﬂé?&ér@é@br’&%@rﬁ! ty of the
reserved program execution capacity for the first user, and erein the
first prografreswiencrpaciyHar thedisstiuser kas begomesavalgblehe excess capacity of

the program exeCUé&t@ﬂaﬁ@éll‘{/io%?erhﬂﬁhglﬂﬁﬁoéi% S5HtinQing BABERIYNES 1 0£OBE | NUI NG
availability of the excess capacity. [c2 22. Thé nmethod of any of clains
1-3 or 16-21MAgrekhiidroroar@msdecisa the aigeash soxecanailablesesaryed RiogEMcs from use

of the reseryg R i©Xgsytion capacity includes a first ongoing fee
charged to t\ée L@Pst%ég%& oer use of a specified anmount of the reserved

progr am execut i onindiapiag teycanginuing epeaitionefi thei one ormerevthird prdgeares usinge fi r st
Pr or am exeould o SHLAGRLIANE B s 498! ABEUEXBERIG TIPS Stng” the

program execution Service in ee cha e fifst user
for use of t brcegseaphcigtfdneprugrah ekbeutior sesdce; #pacorttipuingrexebdiopddhd | ed
tine interval , the fi {srt freer beihrg. I etEs hpantthe secogd ferern vvherfeinn t he
automati ¢ dePBF A MoRy V'S RISX AR FINGSPG 84 CFP oy M SRS W PIRMFIFEETY £ or

t he first useharoterietios; tHa atdedsh somp&eosndrprograe egaslitipn chatkrisicdpased at

| east in part on.the first._user.bein d,the lower first fee for using
Lhe'r eser ved MSBIIGRFESAR RS Bt ingizcsad BB Fist kEeriobd seotns StectBE one or
nmore second BAMR@NKBSEarogiath uBdMcAgRItAlthé 888dndSiea®eRgCdistihcPfrOgrtadTirst
execution characteristics for the execution of the one or nore second

prograns inclfifdes use of the lower first fee. [c23] 23. The nethod of any of
claims 1-3 or 16-22 wherein the reserved program execution capacity is
based on use of nultiple reserved conputing nodes for the first user,
wherei nic4dl | of th& nulthepnethod 9&elasd 1demritGoRprisb@es are desi gnated by the

first user to be r‘é%@ﬁirirg‘;rb thir@Ye esﬂﬁ?mﬁé&%ﬂd%gf@?@ﬁ%(‘dﬁe\)’or%or&ﬁr@rOgram

execution service during portions of e specified tine period other than
the first ti peogrems bt teeibsennd useedeiing a Herdi time peridchgpbset ofltbe sreciied on of

the one or TBbSPBARNE RS AL bek N bhelio YREIDY: Hils\iih BrodaReT Vol

program executi on capaci usi ng a subse € reserved
conput i ng nodsisg taandnudedrexicess tapaciy hbitie fonodrherexeouton swgice rthe isatoniy

crecuton Of 80 gF MBI LRl gopr 00r a7, on befalf of the first user
sone of the nultialtemadsaiy\detbrainipgitd mg usedies reserved program execution

capacity for the first user to execute the one or more third programs for the third

request during the third time period subset, the automatic determining to not use

the reserved program execution capacity being based at least in part on the second

user being distinct from the first user and being despite the reserved program

execution capacity not being otherwise used by the first user during the third time

period subset; and

attempting to initiate execution of the one or more third programs for the
second user during the third time period subset by using the unused excess

capacity of the program execution service.

[c5] 5. The method of claim 1 wherein the second request from the first

user to execute the one or more second programs for the first user includes an
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[c24] 24.The nethod of any of clains 1-3 or 16-23 further conprising,
during the execution of the one or nore second prograns using the reserved
progr am execotlsmseapacity: receiving a third reqwestustolosmedache first
user to use the dedicated access of the first user to the reserved program
execution capacity to execute one or nore third prograns for the first
user; determning to term nate the execution of the one or nore

second pr ogr aicash BYa G0BNHLE SEMURIIPEMEE ANy SAEHtA Ok, GkAsih the lRaekddon the
received third request; and initiating execution of the one or nore

third prograRfPFaF axReLtioncapaciteor i fiish urgr Neé s Ral OthrswiseheNEReSYc ut i on

capacity in kH@MsﬁJse“rlaﬁrn%?(ﬁfeuééceﬁd %etdé‘?'uoeféﬁb%t C@Hb@p&%@.qagn%@i@ﬂﬂ’ém [ c25]
25. The net hod o ainms 1-3 or 16- urt her ng@gm ng, during the

execution of qvﬁ@i'tbﬁéth@ronﬁmf@@’@@@m@um%@@%’ihatslﬁ ﬂf@ﬁstth adigeledpr ogr am
execution Caaa&mgy wherein th% ﬁﬁtﬁdtﬁﬁ? A8tH é@bﬁ%ﬁmﬁg%e bF ABYe B&cdhlr St user to

use the dedi cated access I rst user e reserved program
execution capengrays fa tex@stitieerdyeisong meresarned progrargeaeeutioocapaa@tyf i r st

user; and in JricfRAes 1Rfg'Re bOSIRC IR &S Bnd SABA corftblHERIdeE! 4l

det er m ni ng
wherein the method further comprises initiating other execution of the one or more

second programs for the first user during the second time period subset by using
the unused excess capacity of the program execution service, the initiating of the
other execution including using one or more unused excess computing nodes of a
guantity that is a numerical difference between the indicated quantity and the

available quantity.

[c6] 6. The method of claim 1 further comprising automatically determining
to use the reserved program execution capacity as part of a private excess
computing capacity pool for the first user during the specified period of time while
that reserved program execution capacity is not in use providing dedicated access
to the first user, and automatically monitoring use of the reserved program
execution capacity for the first user to determine availability of the reserved

program execution capacity for the private excess computing capacity pool.

[c7] 7. The method of claim 6 wherein the automatic determining to use the
reserved program execution capacity as part of the private excess computing
capacity pool for the first user is performed without knowledge of the first user.

[c8] 8. The method of claim 1 wherein the automatic determining to use the
reserved program execution capacity for the first user to execute the one or more
second programs for the second request during the second time period subset
includes determining to use the reserved program execution capacity in lieu of the
unused excess capacity of the program execution service, the automatic
determining to use the reserved program execution capacity as part of the private

excess computing capacity pool for the first user to execute the one or more
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nmodi fy continuing execution of the one or nore second prograns to use the
excess capacity of the program execution service, and initiating the

cont i nui Nyoerdasrisen of the one or nore second prograns PGIUSGIIR066XCESS
capacity in lieu of the reserved program execution capacity, the continuing
execution of the one or nore second prograns having the first program
execution characteristics. [c26] 26. The nethod of claim 25 wherein the at

| east sonme S@EEUHY HHbQBNAITORIRECHAN rélREBSLIRY bedrafedlvAthduRRn MBSy bon of
the one or nore second prograns using the reserved program execution

capacity i ncHgfést¢serirst fee that is charged to the first user for a first
speci fi ed anobunt of program execution capacity, and wherein the first
program execution characteristics for the continuing execution of the one
or norelc¥econd pr9gr andeuveingdiohelaem dewrereiafae sesondirbgrdasexecstigond f ee

that 1s char 1k | [ j i rogram
execution cagg%?%{%,r |El?%jdsné§%%g?fwgég%givﬁ%Bgnl(@geé}ﬂﬁ%?&ﬁfrohn(;‘%ﬁ ﬁg{{’?ﬁ@é? eg. ?cZ?]
27. The net hoduafantaey avbiladildy osthe-r8seved pragBamieeeaitiontdapagtyuoathetfiystof

conputing nod Lnel . for.each of pulti.pl hvsi.cal .conmputdi.ng systens,
e T S et R R R E KT
each confi gucapdaditytod trex@oytaen atedutiars sewive ipelodgsaariackinéigudranteeroft he one or
nore conput i ng nodes{ﬂé@ed.fohthe reservec{ program executi on capacity are
each hosted YPPHAIY PEUAP IO the@8pSS8aNR ¥ put er - r eadabl e st orage nedi um
whose contents enable a conputing systemto performa mnmethod conpri sing:
provi ding one or nore reserved conputing-rel ated resources to which a first

user hak'®edi cat elp-accgbesmf’wpd&iélaﬂ_ﬂuﬂiV}‘f@?rﬁ'P(ﬁ'@fP é%%‘géﬁ%rﬁﬁhe’fe&wi%ﬁ speci fi ed
period of ti @RarablPsti@SRINY @de 6PMRYESEIed BlRAFAHA SXEERBNTRPaBE iRAudBNaged by a

first ongoing fee charged to the first user for use of a specified amount of the
reserved program execution capacity for a specified time interval, wherein the first
program execution characteristics for use of the excess capacity of the program
execution service includes a second fee charged to the first user for use of the
specified amount of the excess capacity for the specified time interval, the first fee
being less than the second fee, wherein the automatic determining to use the
reserved program execution capacity for the first user for executing the one or
more second programs is based at least in part on the first user being charged the
lower first fee for using the reserved program execution capacity for that executing
of the one or more second programs, and wherein the at least some second
program execution characteristics for the execution of the one or more second

programs includes use of the lower first fee.

[c11] 11.  The method of claim 1 wherein the reserved program execution
capacity is based on use of multiple reserved computing nodes for the first user,
wherein all of the multiple reserved computing nodes are designated by the first
user to be used in lieu of the unused excess capacity of the program execution
service during portions of the specified time period other than the first time period
subset, wherein the initiating of the execution of the one or more second programs
for the first user by using the reserved program execution capacity includes using

a subset of the multiple reserved computing nodes, and wherein the method
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net wor k- accessi bl e service renote fromthe first user and not being used
for dedicated access by the first user during an indicated portion of the
speci fi edwpepilgd7st time; automatically respondi ng to aPCEqisestl/otreein t he
first user to use at |east one indicated conputing-related resource during
execution of one or nore first progranms for the first user during the

i ndi cated portion, the at |east one conputing-related resource being

indicated t Ofmeuey@sﬂs@qﬁmaﬁng:@mu%maf6@ M Rere REOUNFE PrddfrarhBenr enot e
service to which the first user does not have dedi cated access, the

aut omati c r eSpoREPHHRe fiFkt LeeR digingdeedr mare mgrtianaof heessnestier jie period by

conput i ng- 1 el,3hG 4t [RSOUTRES! FRmUIfTe HhdcHed fipdiReliigs e at | east one
i ndi cated conputing-related resource, and determning to use the reserved

conmputing-related resources during the execution of the one or nore first

progra"gxlor the | rStThLésrﬁFtth Bl%rme?uﬂtrﬁ‘éjr'c@ﬂ{qi@mgg&% gﬂhb’éxb&%n%ff the

unused ess conputing-re ated resources sérvice; and
initiating ute afe or‘rreorremon@dragwpausingim@r%ee@drmegram@ecdtlwn oapachg

i oat ed por {1 ontecpeSeyd Bu bR Bt R undip b S8 e AbcBTRaI ) ol

28 wherei n t be firer wdet ¢o the ras@ved proygraxexatution cepavitycte dxbailte pher dese a
plurality of ,computin odes. configurable to execute programs of users of
t he program g}réjg%f’g@ﬁ%s@g\e?g 'UsKErein the one or nore reserved

conput i ng-r el at eddgtesaitingas térnthdid eheode cationtof tBe @hetdnendpé ué@dndy of

comput i ng nodes t hat aéﬁ al | ocated for use E%bt he fi éSt i n executing
one or nore PBFGIERESINANRG EHSAMERP A aMERECUBPRLCRRAF tK % PPPIYES el at ed
resource is gignRegidédteshquantity of one or nmore of the plurality of
conputing nodes, and wherein the initiating of the use of the reserved
conput i ng- r el at edNiigdRQ pxectign of the Qr}ﬁ@ré&%r@d*t“f%ﬂro@fam%@r(tﬂﬁaf'réFUsrﬁf)rbé first

prograns i nchbidgshd Riskhabli fidgraesidcliith &4pdch@irdne dtihdBketulibh 8t thRfdgr ans by
at | east the specified quantity of conputing nodes fromthe one or nore

conput i ng no@EROsE peroaddlogreMsuse by the first user. [c30] 30.The
conput er -readabl e storage nedium of claim29 wherein the

[c13] 13.  The method of claim 1 further comprising, during the execution of

the one or more second programs using the reserved program execution capacity:

receiving a third request from the first user to use the dedicated access of
the first user to the reserved program execution capacity to execute one or more
third programs for the first user; and

in response to the received third request, automatically determining to
modify continuing execution of the one or more second programs to use the
excess capacity of the program execution service, and initiating the continuing
execution of the one or more second programs using the excess capacity in lieu of
the reserved program execution capacity, the continuing execution of the one or

more second programs having the first program execution characteristics.

[c14] 14.  The method of claim 13 wherein the at least some second program
execution characteristics for the execution of the one or more second programs
using the reserved program execution capacity includes a first fee that is charged
to the first user for a first specified amount of program execution capacity, and

wherein the first program execution characteristics for the continuing execution of
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provi ding of the one or nore reserved conputing-related resources to which
the first user has dedi cated access includes executing one or nore second
progr ans Wonro0t87982r st user for a second portion of thePspasSeéimeperi od of
time using the dedicated access of the first user, the second portion being
distinct fromthe indicated portion, and wherein the execution of the one
or nore first prograns for the first user by the at | east specified
quantity of @RNEHE britloROARENHNBFograrms LsiPh A XX REPAIGINANG S E&ddnat | CS
that differ from second program execution characteristics occurring from
use of the ufffsieatisehameddefauirhiser &ra erropd seasitedampuntd DFegdie servi ce.

[031] 31. The ofQiIRish @hpsa IRl oA OIRUR TR E B ForPh@inii A vher ei n t he

request fromthe first user to use at |east one indicated conputing-rel ated
resource includes an indication of a type of conputing-related resource,

ot or m KB amount 51 (R TRGPar Bty iR e B, B SR RESRE% 020665

[ c32] 32. Theirchdeufoseack atiabltiplesphysigecomaplitingn sybteoisamuitp® vilealenachires at

| east one indi d.conputing-rel ated resaqur is.at l.ea ne of

one stom: oPBSRNDS ORRAIL o BL sl Ml Bfe boorfonsBi3biNR S Bhute at
conput er - r eatkaist ensp@geae, areldvieredfthe loae mr 2B ravbemputing helesaspdf@rthe eadabl e
mediumis a nenory, of the conputing system that .stores, the.contents, and
mheroin the ot Togiast pRalRit prtaedy Are b dn Bistd SeiR it am t he
conputing systemto performthe nethod. [c34] 34. A conputing system

configured to manage execution of proglr,am; for o
[c16] 16.  The method of any of Claims 1-3 further comprising:

receiving a third request from a second user to execute one or more third
programs for the second user during a third time period subset of the specified
period of time, the third request being to execute the one or more third programs
using the unused excess capacity of the program execution service, the second
user being distinct from the first user;

automatically determining to not use the reserved program execution
capacity for the first user to execute the one or more third programs for the third
request during the third time period subset, the automatic determining to not use
the reserved program execution capacity being based at least in part on the second
user being distinct from the first user and being despite the reserved program
execution capacity not being otherwise used by the first user during the third time
period subset; and

attempting to initiate execution of the one or more third programs for the
second user during the third time period subset by using the unused excess

capacity of the program execution service.

[c17] 17.  The method of any of claims 1-3 or 16 wherein the second request
from the first user to execute the one or more second programs for the first user
includes an indication of a quantity of multiple computing nodes to use, wherein
the reserved program execution capacity for the first user that is not otherwise
being used by the first user during the second time period subset corresponds to

an available quantity of the one or more computing nodes that is less than the
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users, conprising: one or nore processors; and a system manager
nodul e that is configured to, when executed by at | east one of the one or
nor e procweW0rI87IsANage executi on of programnms for usersPOT/UES2@ 0665
execution service by, for each of nultiple of the users: providing a
specified first amount of reserved program execution capacity to which the
user has dedicated access for executing prograns, the reserved program

execution capRiddted Qg dhakhs e |ﬁft|a@rﬁg)6frtﬂ61e%&ﬁiéhldiﬂfhe€é\{é‘@ﬂ thigrePr ovi ded by
the program execution service; and after the providing of the

speci fied fi P8EONErRIAGTAMSF O @‘@éF%té&ebPbﬁ?'&%t@(@?m"e@rPr%EEbEPWUt'On

aut omat | cal | ¥apasp Rildi shaink 20uRitie QAT BANUSAE of hREBSMbRRNe of Mor e
first prograns for the user "using a second ‘anount excess program
execut i on capaees pndwherein theogeteddudaertqoniprises wt@émg otheriiexecution aidwr does
not have dedipfabehoA¢S&shd mgﬁaﬁ'}ét@mb'ﬂ?st ﬁépglmmrg’\ﬂe s@&éﬁbdﬂlrﬂgperlod
automatically determ ni ng her the reserve ogram execution capacity
for the user sub&atbalelsma\lhe Labseas gxcoss aanae:ﬂreoﬁhemrograpa@retcytl@i servicketast t he
second amouny nrt o'f?n c%erJ &e‘dﬁﬁor{%clm%g ?r{g Qne or.more unused excess 'T the
reserved program xecutTon ¢a e user i s au rcal Ty

det er m ned toompuﬂrngjreaoddse)fa\mahaﬂyltbatps aguarariealetifiereoce batp@enlﬂye mficated east

t he second anoun t ating exec t|on of the one or nore first prograns
for the user 3g&} H\ﬁaf‘%hh ae\?é?@&ﬁ]uﬁp &r am execution capacity for the user;
and I f the reserved program execution capacity for the

user is automaticall eterm ne i nclude the avail abl e, program
execut i 61! capaci t@é y TCLe metho ogany oPcIarms 1-3 or%6 17 further comprrsrn% g

automatically determining to use the reserved program execution capacity as part
of a private excess computing capacity pool for the first user during the specified
period of time while that reserved program execution capacity is not in use
providing dedicated access to the first user, and automatically monitoring use of
the reserved program execution capacity for the first user to determine availability
of the reserved program execution capacity for the private excess computing

capacity pool.

[c19] 19.  The method of claim 18 wherein the automatic determining to use
the reserved program execution capacity as part of the private excess computing

capacity pool for the first user is performed without knowledge of the first user.

[c20] 20.  The method of any of claims 1-3 or 16-19 wherein the automatic
determining to use the reserved program execution capacity for the first user to
execute the one or more second programs for the second request during the
second time period subset includes determining to use the reserved program
execution capacity in lieu of the unused excess capacity of the program execution
service, the automatic determining to use the reserved program execution
capacity as part of the private excess computing capacity pool for the first user to
execute the one or more second programs for the second request being

performed without knowledge of the first user.
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of at |east the second anount, attenpting to initiate execution of the one
or nore first prograns for the user by obtaining use of other excess

progr am execotmmseapacity of the program executi on ser PCTAS2IIAN020685
currently unused, the other excess program execution capacity of the
program executi on service being distinct fromthe reserved program
execution capacity for the user. [c35] 35.The conputing system of claim34

wher ei nidhe program exreUhb®Bd D aMYy 6EcIHB®RS1-8 PHBra WheteRftheé @883Hd Ng nodes
to provide the program execution capacity for the program executjon

service, thePRARAIGEGLON PSrARNSIES fiotaseiiie HSPHGI PEPIPELIEEHEOR o
execute one @Epdy RS UEFarloss AVaBiy B Rsehkea diaiam dlechfisy Pr oar am

execution serV|ce wherei'n the providin e specified first anount of
reserved pr ogamﬁlt&i@dbe s uaarpaed w;hefem ﬂtm‘ésfdfrogn@@ %ﬁqutlm @hQ@@tﬁQSﬁQSCI udes

al | ocating opg L@Bﬁ Folbsd ngé?J of" H %n??&@%l WHibMgerRy s Sedk oAt ed

use by the one us a specl me an |nc u es executing
one or nore gear@nteemf@gnmng avalfahdatymféhmsmess@apaclmrt| on of the specified
period of time using the dedicated access of the one user to the reserved
program execution capacity of the allocated one or nore conputing nodes,
and wheg®in the r2aer Vg memgd@lfraayetmlalhm1-G&p&GiEﬂwmereintthesemndjser is

automati cal | é det er m nﬁ (:21 i ncl ﬁde t he _.avai | abl spprogram eX{ecuti on
capacity of RIOFFRECLYHIONLRRMHPTISNER HPM; YserH L FSENERiFHETEPCHINY occurs
during the pespacty idfluddsen frpeendoirtpfepehrddad thd firet udigfort lde ledipeatiied
access of the one user to the reserved g(r)r(])grame ecutio Cjt of the

al | ocat ed on8MSHNRfr1Be FRRFHRY RIGITATHEXEGU RRAGY fON 3hgpP "@@'JF” alt he one

or nore seconheRrdi® tHeANTSt prb§ded edulioe cRaaBIeH5TG o) Sdceinthé e%e’é‘s@aéécﬂ&}her ein
t he automatic_ determ ning of whether the reserved program executl on

capaci ty for Of e Rspgragsefeciiien srixise Hdesin oepd (parhaded i thedirdasaci ty of
at | east theeRand miunliolnfldAes: HEREMIIMIH)RS tidpdoasaiee program

execution capacity for one user does include the available program
executi on capéene tr@fﬁrg&fep@gg\g lesrethge thmmercond fer. whaneinWieadPmatine executi on

of the one OfefRhRidd boilseRh@ C @%gﬁahﬁe%hbﬁgép%ﬁyﬂgtﬁgﬁrsﬁ Gs&yed

program execut1 on capacl ty user has 1'rst program execution
characteri st e&%CLttlhattthDITlQ ewmﬁmﬁogewmrpmege baseshal deast marh@m tetfisst stics

occurring fr J f the
o1 ogr am exec b qRTeEnriEd flBhorSERR ¥ AP TESE BiborR BRELN oY

wher ei nt he sgm(mmfwrahawccrmg,ud)fdhe oot ude®rs eéd;omalrmograsrtsr acd wbaeir the
execution by aE I%gstos%emeoéec%%ﬁeprggrg%eesxse% ffon chara&ensﬂ”glf' 18 ex é(cuttl%n of the

one or more second programs includes use of the lower first fee.

[c23] 23.  The method of any of claims 1-3 or 16-22 wherein the reserved
program execution capacity is based on use of multiple reserved computing nodes
for the first user, wherein all of the multiple reserved computing nodes are
designated by the first user to be used in lieu of the unused excess capacity of the
program execution service during portions of the specified time period other than
the first time period subset, wherein the initiating of the execution of the one or
more second programs for the first user by using the reserved program execution
capacity includes using a subset of the multiple reserved computing nodes, and
wherein the method further comprises initiating execution of one or more other

third programs on behalf of the first user during one or more portions of the
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[ c38] 38. The conputing system of claim 34 wherein the system nmanager nodul e
consists of a neans for managi ng execution of progranms for users of a

progr am execotmmsser vi ce by, for each of nultiple of tRETUSRIII/020665
providing a specified first anount of reserved program execution capacity
to which the user has dedicated access for executing prograns, the reserved
program execution capacity being a subset of program execution capacity

provi ded by tp&cifdPEHhaBbaEBY LSRG abREYI sotne 8NHe MUIRSIe FORNAIMObUIagof t he
specified first amount of reserved program execution capacity,

aut omat i cal | #o#@Sponding to a request fromthe user to execute one or nore
first prograns for the user using a second anount of excess program
execution capacity of the program execution service to which the user does
not havi24ledi cat ed#-accldwsmethod chany abtlains &8 9611 8i23guithen aodiptiging, during
automatical l y. d n nj r ' pacity
for the userqun%eﬁgg%mg{\}g?}gggltogﬁ{?rr%gg%gﬁ%ﬁégﬁﬁsg%sqgggﬁﬁggé bg)?gr east the
second anounexehdibnicapamty: i s use by the user; and if the

et ermned to | ncieaeoreouG PG foithe it EdSb bR R MATRPT oo | cast

t he second atrmufivtt usenitd thatresegrved prgraraexetutionecapaeityotd exec@efonesir mpregr ans
for the user thusdi ng t he fre@%r .\/§d pr.ogram execution capacity for the user;
and ird prpgrafmsdor BedV S t$ehr ogr am executi on capacity for the user is

automati cal 'y det gstgiriaitigtte tarafinat@ tdiglecutien amaeloablog mpregeedndexecut i on
capacity of at |east .th& second anount, attenptin 'tﬁ initiate execution of
the one or nBFRYFTE BING Y FESHE AR OYRE %??&P“%ﬁ%‘l?%&}’ PR S ECIPCTt er

EXCEeSS progr andaseeedti My capacity of the program execution service that is

currently unused, the other , ,
initiating execution of the one or more third programs for the first user by

using the reserved program execution capacity in lieu of the execution of the one

or more second programs.

[c25] 25.  The method of any of claims 1-3 or 16-24 further comprising, during
the execution of the one or more second programs using the reserved program
execution capacity:

receiving a third request from the first user to use the dedicated access of
the first user to the reserved program execution capacity to execute one or more
third programs for the first user; and

in response to the received third request, automatically determining to
modify continuing execution of the one or more second programs to use the
excess capacity of the program execution service, and initiating the continuing
execution of the one or more second programs using the excess capacity in lieu of
the reserved program execution capacity, the continuing execution of the one or

more second programs having the first program execution characteristics.

[c26] 26. The method of claim 25 wherein the at least some second program
execution characteristics for the execution of the one or more second programs
using the reserved program execution capacity includes a first fee that is charged

to the first user for a first specified amount of program execution capacity, and
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excess program execution capacity of the program execution service being
distinct fromthe reserved program execution capacity for the user. WO
2011/ 0879802R0I/088BQ11/ 020665 [ c39] 39. A conput er - i npl eneRCEASAEL /026 Or
managi ng execution of prograns for users, the nethod conprising: reserving
mul tiple conmputing nodes for use by a first user to enable the first user
to receive guaranteed availability of dedicated access to the reserved

conput i ng Nod@srdi® theSrSIGHbhde BXRUfGEN&HEINStCR fePPeicoh@sLiMeekaditien of | Me,
t he reserved conputing nodes being a subset of a pl urallty of conputing

nodes provi dét e @%P@gﬁ%‘ﬁﬂ@?wméﬁs'@@ﬁm BXCOSR LBPRGY IRAYPSRAGPdr abl e to

execute one @ HB{i8 oﬂé%ﬁ%ﬁ%é fPr%t Q8 163 §BHohb %b@cﬂﬁ'@@éﬁo%t 6f'b‘?ogj}éﬁ’19r am
execution service; autonatically determning to use each t he reserved

conput i ng noQé%CLé_@n capacity, the second fee being distinct from the first fee

[c27] 27. The method of any of claims 1-3 or 16-26 wherein the plurality of
computing nodes include, for each of multiple physical computing systems,
multiple virtual machines hosted by the physical computing system that are each
configurable to execute at least one program, and wherein the one or more
computing nodes used for the reserved program execution capacity are each

hosted virtual machines.

[c28] 28. A computer-readable storage medium whose contents enable a
computing system to perform a method comprising:
providing one or more reserved computing-related resources to which a
first user has dedicated access for use during program execution for a specified
period of time, the reserved computing-related resources being managed by a
network-accessible service remote from the first user and not being used for
dedicated access by the first user during an indicated portion of the specified
period of time;
automatically responding to a request from the first user to use at least one
indicated computing-related resource during execution of one or more first
programs for the first user during the indicated portion, the at least one computing-
related resource being indicated to be unused excess computing-related
resources of the remote service to which the first user does not have dedicated
access, the automatic responding including:
determining that the reserved computing-related resources for the
first user include the at least one indicated computing-related resource, and
determining to use the reserved computing-related resources during the execution
of the one or more first programs for the first user during the indicated portion in

lieu of the unused excess computing-related resources of the remote service; and
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part of a private excess conputing capacity pool for the first user during
the specified period of tine while that reserved conputing node is not in
use proviwonrglidsdseat ed access to the first user, the aBCEOAB®RIIG/OABSHRr M Ni Ng
bei ng performed by one or nore programed conputing systens of the program
execution service and w thout know edge of the first user; executing
one or nore first prograns for the first user during a first tinme period

subset of the specifi eﬁllt.ﬁm{gl%&fthé té@nﬁé‘éﬁ'd%ﬁdﬁﬁ e fidvesoesPdlimttheodes,
the executing of the one or nore first 3rams eing in response to a

first reques?xeé%’t'egé’fEWW%@@&H“&E@@@@S pr tl*‘ﬁé'rf’rtll#sﬂdlﬂfﬂ‘@rth?dﬁ(%@?éeq eserved
conputi ng nodgsgion. receiving a second request fromthe first user to
perform execution of one or nore second prograns on an indicated quantity
of conputing nodes for the first user during a second tinme period subset of

Lhe spegili ed perbed ofpd (i kool LALAC AT Baal 3¢ SholTRoper T od

subset e secon reques el hg tain I'ndrc quant’i
comput i ng nodersvlcbnsmmog;eneemlcuhnmwsucemmmmwr@mplamlrtwofmmmplmﬁgt he

program executjon_ servi t hat n ting nodes of
Phe broor am SRAELeTERUERR badeek® P TRmeE FREF R B P S ETRIbRa e

dedi cat ed aceewie, wherebf thbrmegﬂmmralremmsompmtmgtnemged:aisaoncbymmﬂde bei ng
provi ded wit hout ar a avai Lability of c nt.i nui e unused
Pcess: comubhg" Ridsar he Hurdity or BehauinbatiosS Al pItalF 6 bt BYRB bt vat o
excess corrput.rsmgs@aﬁ@szewmgmmb dr eore Peodrams| whéremn th@ratwas{@ra@hd&em of the
execution of the o re second prograns i ndi

he i ndi cat
comput i ng. nodBEBHBTo-ied BOHErer S GBr T AT Y AEOR: AR S 11> JRFIBEo S ubs e

in lieu of usbRguliMEnERREAR WASERS heGRNBEH] GTahE abaef thk reeed E61R @tmgorratl c
determning to use the private excess conputing capacity pool be| n

per f or ned byrqlﬁt@ddﬁ@%‘FeSrﬁ}F@gﬁh%Q?‘%ﬁHﬁ'ﬁﬂ of HneediredmsogameHeCl¥iesyr am

execution sefn\maq.ﬁ e2B6lition of the bt & @bl st f18gRimd @;aéttleémwe §x&fieqi on of the
one or nore secon Fro grans for the first user duri ngm)he second tine

period subsefBudfitysi erMpiiEgdIOdABreNBhetone or 8xse geapebgedasplieceted fafs part
of the pri vahgeg?%ﬁspﬁgg?utl ng capacity pool. [c40]40. The nmethod of claim
39 wherein the program execution service is a fee-based service, wherein
the first user pays a first increnental fee for using one

[c30] 30. The computer-readable storage medium of claim 29 wherein the
providing of the one or more reserved computing-related resources to which the
first user has dedicated access includes executing one or more second programs
for the first user for a second portion of the specified period of time using the
dedicated access of the first user, the second portion being distinct from the
indicated portion, and wherein the execution of the one or more first programs for
the first user by the at least specified quantity of computing nodes has first
program execution characteristics that differ from second program execution
characteristics occurring from use of the unused excess computing-related

resources of the remote service.

[c31] 31.  The computer-readable storage medium of claim 28 wherein the
request from the first user to use at least one indicated computing-related
resource includes an indication of a type of computing-related resource, and
wherein the at least one indicated computing-related resource is a determined

amount of the indicated type.
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of the reserved conputing nodes for a designated time interval as part of
the dedi cated access of the first user, wherein the first user pays a
second f e®of0r1/08%982g one of the unused excess conputi ngPadASg010f02G6h%E
general excess conputing capacity pool for the designated time interval,
the first fee being lower than the second fee, and wherein the automatic
determning to use the private excess conputing capacity pool for the first

user forghhe at |gast FHR®MPESUEEOMDIEdrEGe MREIUAT ofBMifh SBGABRIPHRIaNs is
based at least in part on the first user being charq%ed the lower first fee
eng

for using tht&askers ndisateshiampuigorslaied rgsoysae is #rleq ©Of Paisstlcess

conputing capgchdel mPRbry, affprbbédsol Bgci8®t hod of clai m 40 wherein the
private excess conputing capacity pool includes a quantity of the reserved

conputing nodes at a tine of the automatic determning to use the private

i : . - _ it ¢
computi g nodes. tior eyl e el eRURb R 553 FigBhpt PRoiapFas BhERIANR oY of
t he one or noompsecoeatiaptcogedios by rasmay ¢ftiee com@potingsystem gt istoeels henput i ng

nodes as part_of th riyate, excess. copput.in i ool .includes using
the i nol udedERRt of e A E BRI R G B R ubn B8RPt e
met hod f urt héte coonutingaysten toi prong tlod hethaelixecut i on of the one or nore

second prograns for the first user during the second tinme period subset by
usi ng one or nore of the unused excess conputing nodes as part of the

gener al c@xcess cogput i MBorBpRRE SybtaPP0bnfiduRe NRafdgd @ cRUIBHISRH 0 §PaERSBr
conputing nodes being of a quantity that is a nunerical difference between

the indi cat edSGafRTRYA'HF: conputing nodes and the included quantity of the
reserved conputi nghd§G@8re processors; and

a system manager module that is configured to, when executed by at least
one of the one or more processors, manage execution of programs for users of a
program execution service by, for each of multiple of the users:
providing a specified first amount of reserved program execution
capacity to which the user has dedicated access for executing programs, the
reserved program execution capacity being a subset of program execution
capacity provided by the program execution service; and
after the providing of the specified first amount of reserved program
execution capacity, automatically responding to a request from the user to
execute one or more first programs for the user using a second amount of excess
program execution capacity of the program execution service to which the user
does not have dedicated access, the automatic responding including:
automatically determining whether the reserved program
execution capacity for the user includes available program execution capacity of
at least the second amount that is not in use by the user;
if the reserved program execution capacity for the user is
automatically determined to include the available program execution capacity of at
least the second amount, initiating execution of the one or more first programs for
the user using the reserved program execution capacity for the user; and
if the reserved program execution capacity for the user is

automatically determined to not include the available program execution capacity
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[c36]

of at least the second amount, attempting to initiate execution of the one or more
first programs for the user by obtaining use of other excess program execution
capacity of the program execution service that is currently unused, the other
excess program execution capacity of the program execution service being

distinct from the reserved program execution capacity for the user.

35.  The computing system of claim 34 wherein the program execution
service uses a plurality of computing nodes to provide the program execution
capacity for the program execution service, the plurality of computing nodes each
being configurable to execute one or more programs for one or more of the users
of the program execution service, wherein the providing of the specified first
amount of reserved program execution capacity for one of the multiple users
includes allocating one or more of the plurality of computing nodes for dedicated
use by the one user for a specified period of time and includes executing one or
more second programs for the one user for a portion of the specified period of
time using the dedicated access of the one user to the reserved program
execution capacity of the allocated one or more computing nodes, and wherein
the reserved program execution capacity for the one user is automatically
determined to not include the available program execution capacity of at least the
second amount if the automatic determining occurs during the portion of the
specified period of time when the dedicated access of the one user to the
reserved program execution capacity of the allocated one or more computing

nodes is used for the executing of the one or more second programs.

36.  The computing system of claim 35 wherein the automatic
determining of whether the reserved program execution capacity for the one user
includes available program execution capacity of at least the second amount
includes determining that the reserved program execution capacity for the one
user does include the available program execution capacity of at least the second
amount, and wherein the execution of the one or more first programs for the one
user using the reserved program execution capacity for the one user has first

program execution characteristics that differ from second program execution
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characteristics occurring from use of the other excess program execution capacity

of the program execution service.

37.  The computing system of claim 34 wherein the system manager
module includes software instructions for execution by the one or more

processors of the computing system.

38.  The computing system of claim 34 wherein the system manager
module consists of a means for managing execution of programs for users of a
program execution service by, for each of multiple of the users:

providing a specified first amount of reserved program execution capacity
to which the user has dedicated access for executing programs, the reserved
program execution capacity being a subset of program execution capacity
provided by the program execution service; and

after the providing of the specified first amount of reserved program
execution capacity, automatically responding to a request from the user to
execute one or more first programs for the user using a second amount of excess
program execution capacity of the program execution service to which the user
does not have dedicated access, the automatic responding including:

automatically determining whether the reserved program execution
capacity for the user includes available program execution capacity of at least the
second amount that is not is use by the user; and

if the reserved program execution capacity for the user is
automatically determined to include the available program execution capacity of at
least the second amount, initiating execution of the one or more first programs for
the user using the reserved program execution capacity for the user; and

if the reserved program execution capacity for the user is
automatically determined to not include the available program execution capacity
of at least the second amount, attempting to initiate execution of the one or more
first programs for the user by obtaining use of other excess program execution
capacity of the program execution service that is currently unused, the other
excess program execution capacity of the program execution service being

distinct from the reserved program execution capacity for the user.
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39. A computer-implemented method for managing execution of
programs for users, the method comprising:

reserving multiple computing nodes for use by a first user to enable the first
user to receive guaranteed availability of dedicated access to the reserved
computing nodes for executing programs during a specified period of time, the
reserved computing nodes being a subset of a plurality of computing nodes
provided by a program execution service that are each configurable to execute
one or more programs for one of multiple users of the program execution service;

automatically determining to use each of the reserved computing nodes as
part of a private excess computing capacity pool for the first user during the
specified period of time while that reserved computing node is not in use providing
dedicated access to the first user, the automatic determining being performed by
one or more programmed computing systems of the program execution service
and without knowledge of the first user;

executing one or more first programs for the first user during a first time
period subset of the specified period of time using the reserved computing nodes,
the executing of the one or more first programs being in response to a first request
to use the dedicated access of the first user to the reserved computing nodes;

receiving a second request from the first user to perform execution of one
or more second programs on an indicated quantity of computing nodes for the first
user during a second time period subset of the specified period of time that is
distinct from the first time period subset, the second request being to obtain the
indicated quantity of computing nodes from a general excess computing capacity
pool of the program execution service that is based on unused excess computing
nodes of the program execution service to which the first user does not have
dedicated access, use of the general excess computing capacity pool being
provided without guaranteed availability of continuing use of those unused excess
computing nodes;

automatically determining to use the private excess computing capacity pool
for the first user for at least some of the execution of the one or more second
programs on the indicated quantity of computing nodes for the second request
during the second time period subset in lieu of using the general excess computing

capacity pool, the automatic determining to use the private excess computing
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capacity pool being performed by the one or more programmed computing systems
of the program execution service; and

initiating the at least some execution of the one or more second programs
for the first user during the second time period subset by using one or more of the

reserved computing nodes as part of the private excess computing capacity pool.

40. The method of claim 39 wherein the program execution service is a
fee-based service, wherein the first user pays a first incremental fee for using one
of the reserved computing nodes for a designated time interval as part of the
dedicated access of the first user, wherein the first user pays a second fee for
using one of the unused excess computing nodes of the general excess
computing capacity pool for the designated time interval, the first fee being lower
than the second fee, and wherein the automatic determining to use the private
excess computing capacity pool for the first user for the at least some execution of
the one or more second programs is based at least in part on the first user being
charged the lower first fee for using the reserved computing nodes as part of the

private excess computing capacity pool.

41.  The method of claim 40 wherein the private excess computing
capacity pool includes a quantity of the reserved computing nodes at a time of the
automatic determining to use the private excess computing capacity pool that is
less than the indicated quantity of computing nodes, wherein the initiating of the at
least some execution of the one or more second programs by using the one or
more reserved computing nodes as part of the private excess computing capacity
pool includes using the included quantity of the reserved computing nodes, and
wherein the method further comprises initiating other execution of the one or more
second programs for the first user during the second time period subset by using
one or more of the unused excess computing nodes as part of the general excess
computing capacity pool, the one or more unused excess computing nodes being
of a quantity that is a numerical difference between the indicated quantity of

computing nodes and the included quantity of the reserved computing nodes.
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