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Wklv sdshu vwxglhv wkh hyroxwlrq ri suhihuhqfhv iru uhflsurflw| dqg wkh

vhoi0hqirufhphqw ri djuhhphqwv lq d vrflhw| frpsrvhg h{foxvlyho| ri udwlrqdo/

Ed|hvldq rswlplvhuv1 Xqolnh frqyhqwlrqdo hyroxwlrqdu| prghov/ sod|hu w|shv duh

gh�qhg qrw e| wkhlu vwudwhjlhv/ exw e| wkhlu suhihuhqfhv/ dv lq vwdqgdug hfrqrplf

wkhru|1 Wkxv djhqwv gr qrw sod| �{hg/ czluhg0lq* vwudwhjlhv/ exw udwkhu fkrrvh

vwudwhjlhv wkdw pd{lplvh wkhlu h{shfwhg xwlolwlhv1 Wkh sdshu vwxglhv wkh hyroxwlrq

ri d frppxqlw| frqvlvwlqj ri crssruwxqlvwv/* zkr vlpso| pd{lplvh pdwhuldo

sd|r�v/ dqg cuhflsurfdwruv/* zkr suhihu mrlqw frrshudwlrq wr h{sorlwlqj wkhlu

rssrqhqwv/ dqg fkrrvh wkhlu vwudwhjlhv dffruglqjo|1 Zkloh lqglylgxdo lqwhudfwlrqv

duh rqh0vkrw/ djhqwv sod| wklv jdph W shulrgv ryhu wkhlu fduhhuv/ dqg sod|huv nqrz

wkh klvwru| ri sod| ri doo rwkhuv lq wkh frppxqlw|1 Pruhryhu/ sod|huv fdq fkrrvh

qrw wr sod| wkh jdph zlwk rssrqhqwv zlwk zkrp wkh| duh udqgrpo| pdwfkhg1

Wkhvh ihdwxuhv ri wkh prgho fuhdwh lqfhqwlyhv iru rssruwxqlvwv wr pdlqwdlq

uhsxwdwlrqv iru ehlqj uhflsurfdwruv/ lq rughu wr �qg cwudglqj sduwqhuv* ryhu wkh

frxuvh ri wkhlu fduhhuv1 Lw lv vkrzq wkdw/ li W lv vx!flhqwo| odujh/ dqg li sod|huv

revhuyh d qrlv| vljqdo wkdw kdv dq duelwudulo| vpdoo exw srvlwlyh fruuhodwlrq zlwk

wkh rssrqhqw*v w|sh/ wkhq lq wkh xqltxh hyroxwlrqdu| htxloleulxp/ wkh wzr w|shv

frh{lvw1 Lq wklv htxloleulxp/ wkh uhflsurfdwruv frrshudwh wkurxjkrxw wkhlu fduhhuv/

dqg wkh rssruwxqlvwv frrshudwh xs wr/ exw qrw lqfoxglqj/ vwdjh W ri wkhlu fduhhuv1

�Ghsduwphqw ri Hfrqrplfv/ Edu0Lodq Xqlyhuvlw|/ 85<33 Udpdw0Jdq/ Lvudho1 H0pdlo=

jxwwpdqCpdlo1elx1df1lo1 Wklv yhuvlrq= Rfwrehu/ 5333



Rq Udwlrqdo Wuxvw dqg Frrshudwlrq 4

L zdqw 111 wr frqfoxgh e| fdoolqj dwwhqwlrq wr d ohvv ylvleoh irup ri

vrfldo dfwlrq= qrupv ri vrfldo ehkdylru/ lqfoxglqj hwklfdo dqg prudo

frghv1 L vxjjhvw dv rqh srvvleoh lqwhusuhwdwlrq wkdw wkh| duh uhdfwlrqv

ri vrflhw| wr frpshqvdwh iru pdunhw idloxuhv1 Lw lv xvhixo iru lqglylgx0

dov wr kdyh vrph wuxvw lq hdfk rwkhu*v zrug1 Lq wkh devhqfh ri wuxvw/

lw zrxog ehfrph yhu| frvwo| wr duudqjh iru dowhuqdwlyh vdqfwlrqv dqg

jxdudqwhhv/ dqg pdq| rssruwxqlwlhv iru pxwxdoo| ehqh�fldo frrshud0

wlrq zrxog kdyh wr eh iruhjrqh111 Wkhuh lv d zkroh vhw ri fxvwrpv dqg

qrupv zklfk pljkw eh vlploduo| lqwhusuhwhg dv djuhhphqwv wr lpsuryh

wkh h!flhqf| ri wkh hfrqrplf v|vwhp +lq wkh eurdg vhqvh ri vdwlvidf0

wlrq ri lqglylgxdo ydoxhv, e| surylglqj frpprglwlhv wr zklfk wkh sulfh

v|vwhp lv lqdssolfdeoh1 ^Duurz +4<:3,/ s1 53`
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4Iru vxuyh|v ri wkh olwhudwxuh rq sxeolf jrrg h{shulphqwv/ vhh Ohg|dug +4<<8, dqg Ihku

dqg Vfkplgw +iruwkfrplqj,1 Rq wkh xowlpdwxp jdph/ vhh wkh vxuyh|v ri Jÿwk dqg Wlhw}

+4<<3,/ Fdphuhu dqg Wkdohu +4<<8,/ dqg Urwk +4<<8,1 Iru d glvfxvvlrq ri hduo| Sulvrqhu*v

Glohppd h{shulphqwv dv zhoo dv �hog h{shulphqwv e| vrfldo sv|fkrorjlvwv/ vhh Jxwwpdq

+5333,1 Iru d jhqhudo vxuyh| ri h{shulphqwdo uhvxowv dqg wkhruhwlfdo zrun rq uhflsurflw|/

vhh Rvwurp +iruwkfrplqj,1
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5Wklv sd|r� pdwul{ frxog eh pdgh wr uhsuhvhqw d pruh jhqhudo SG jdph/ dv iroorzv1

Vxssrvh sod|hu 4 sod|v G djdlqvw sod|hu 5/ zkr sod|v F1 Ohw wkh sd|r� ri sod|hu 4 eh

juhdwhu wkdq xqlw|/ zkloh wkh sd|r� ri sod|hu 5 eh qhjdwlyh1 Pruhryhu/ dvvxph wkdw wkh

vxp ri wkhvh sd|r�v lv ohvv wkdq 5/ vr wkdw wkh rxwfrph wkdw pd{lpl}hv wkh vxp ri wkh

sd|r�v uhpdlqv FF1 Vxfk d jhqhudol}dwlrq/ zkloh frpsolfdwlqj wkh dqdo|vlv/ zrxog qrw

fkdqjh wkh edvlf uhvxowv1
6Li zh zhuh wr doorz iru ryhuodsslqj jhqhudwlrqv ri sod|huv/ wkh frqfoxvlrqv ri wkh

dqdo|vlv zrxog eh xqdowhuhg/ dv lv srlqwhg rxw lq Vhfwlrq Y1
7Wklv fohduo| dvvxphv d idluo| vl}deoh frppxqlw|/ vr wkdw sod|huv hdvlo| �qg rwkhu

sduwqhuv zlwk zkrp wr eh uh0pdwfkhg li wkh| uhixvh wr sod| zlwk wkh sduwqhu lqlwldoo|

�gudzq�1
8L dp lqghewhg wr Iudqn Frzhoo iru srlqwlqj rxw wklv lqwhusuhwdwlrq ri d wlph shulrg1
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<Uhfdoo wkdw/ lq wkh hyroxwlrqdu| dqdo|vlv/ zkdw ghwhuplqhv wkh vsuhdg ru glvdsshdudqfh

ri d w|sh lv wkh w|sh*v pdwhuldo sd|r�/ qrw wkh w|sh*v xwlolw|1
43Wplq/ dv gh�qhg e| +44,/ zloo ghfolqh dv u lqfuhdvhv +jlyhq wkdw ! ? 4,1 Wkxv li

W A W
plq

+u, dw u @ u
plq

/ wkhq/ d iruwlrul/ W A W
plq

+u, iru kljkhu ydoxhv ri u> wkhuhiruh

u zloo lqfuhdvh ryhu wkh lqwhuydo ^uplq> u
�,= Wkhuh lv dovr wkh srvvlelolw|/ krzhyhu/ wkdw

W ? Wplq+u, iru uhodwlyho| orz ydoxhv ri u 5 ^uplq> u
�,> exw/ gxh wr wkh ghfolqh ri Wplq+u,

dv u lqfuhdvhv/ W A W
plq

+u, iru kljkhu ydoxhv ri u= Lq wklv fdvh/ u zrxog djdlq lqfuhdvh

ryhu wkh kljkhu ydoxhv ri u> dv orqj dv wkh odwwhu duh vwloo ohvv wkdq u�= Iljxuh :/ ehorz/

looxvwudwhv wklv fdvh1 Iru wkh vdnh ri h{srvlwlrqdo vlpsolflw|/ Wplq+u,/ lq wkh vhfrqg sduw ri

Sursrvlwlrq :/ lv sdudphwhul}hg dw u @ u�=
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Figure 5. Optimal Preemption Stage
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