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M7 — "D Z 27 B FIEIZOWTIRELITY, FHREERAZB L CTRET LT Y XA
DYERERHM & O3 0T 217 9 .
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YTNITYRNELT, V=N EXRAT7ZNENNEE LIZIAICEIY G Lo T D b
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5HE24 %47 9 Algorithm2 : RANK @ 2 D& L7-.
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WaRDLE, A VAZLRAZLS>TIIF 774 L OHETHZEOMED 0.5 % FEILHER L
otz AT A DA, Algorithml : FIFO Z i L /=R OECEZI MR KT 0.3
BETH-7=0N, Algorithm2 : RANK ZiEH L7-Ffidfix KT 0.4 ZHXH/EHR Lo
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1 ELC®IC

1.1 fIRE=R

HAREWNTIE 1997 12V — 22 BIE U 72 B KB TS (e 3 v —R) EREATF
ThHod. TOERTEA—IYayTA4 bOA T VRG], RITARBEEER E ki~
BY—CARELTHE Y, 2018 FOFEINGIFRAHIZ 3.4 JRFIIZ2E L 72 [1]. KREFED
amazon b HATOY - AR 21T-oTH D, WHNREAHTOMAEIZ LS LERND B
to C e A~ —ARMEKOHIGHEIL, 2014 FFED 12.6 kA S 2021 FFEIZIIAEHED 25.6
RFNTET D RAAZE NS 2] MFEXREOHEICLD L, HHNIZERLEHAARD e
A —ZAHHOBRBIEHE, TAVA, A F)ATRNTAERoTNWD., =ZLED
IR IIME & i U CHikiEmI T H 5 [3].

ANENET DIGEHRREESEEZA VX2 =2y N LD Y F VT TIY N T4 — L%
NUT, MOBEAESLFHTREE T SRFEEESHOZ 2 2TV s - 23/ I —
EIFERFLR LT, HAMERIZEWTEHHOIEADFH T WD [4]. 1 HHE
REEFFIAFILVPHREZEDEROL DS EENE. AENBI - AL LT,
UTWaWiE % k78 1B U Airbnb[5] X ElHE Y — ¥ 2 %2475 Uber[6], i H1T
(7], AAMITE OREEITHIIENTEDZANLNY 8], 7TV KTy VT4 v ITH—
Y2 %243 % Readyfor[9] FE0ZEIT 5N 5.

Uber eats 72 EREHE L ZBRO L WEEEDR T I NY =275 5T RV =Y v 7R
T7=FTFUNY = -2, REEZ2MEHEHETEET S WS ACTHERFHLE2D
—WTHL. 77UV =TT EBRERREER T EDMT o T\ & KRB e N %
EABORTHRELTH2LTHD [15]. VE—DNTHZS XD 2MEE, HIZITXED
R, AR, 7B LDT Ny JIREIZRHINTE . #EZ I TRBEIZ&EDL RV
TEED D B 2ttDy, 2t IZBIRIZR VDRI DH 5 AMIZH U TEDEE(EEZRTET 5.
EEE TR THIRMEBREINDIANLE T DTS T Iy b 74— 40, HFEHE TR
Amazon 2V %175 Amazon Mechanical Turk(MTurk)[11] % Upwork[12] 7 &% %K
FIES 5. INS RPN D - D IR CTHREFEIZEIBRLEO R 77 v b 7 4 — A
X, AVRERTT A VEFETEIT IV M7 —LREHRIFETEIITRY —
YUTTIY T A — LAOFEERESL LIRS,

EFETIIENNNA VX =%y bOEREIARFHIOFEILD, EZVTET
TONT W I R =Y 79, (- FEEREEST SZEM I IV R -7



FFENBICY 7 L TETWS [18]. ZDZEM I T KV =2 v 7E 3 DOERETHEK
INTWVWDE, JI3TRY =YV ITDRRTHEIRAY, TORATEITFDIT—H, RAY
LU= hEEOCDOIETIY N T A =B LY —NTHD. ElIrITRY =V
A DOLRIER, LA NT VORI, KEZEVOMEDEE L Y OIEIZFIHINT
7z, ROETIHEHROPOED 721 Tlda <, YWHEIZARE / PBEITL Z LIS FIH
EN, MEY—E2AD Uber, FFELAT, SRHEEY — Y 2D GrubHub([13], KM [14],
Uber eats R WX EFXIWZZDEMI I RY =V 7% FHLTWBHITHS. /-, E
BUCFIET M7 IO RV =YV 72 FHALUTWA Y AT AT T—RIFLTHKRE

ZeNosnTnwg, HlZIEHEOEEY — Y ATH B HEFEHITTIE, 2017 £ F—
ﬂ?lE~2m0ﬁi&®mﬁﬁﬁ%ﬂﬁb1mé2m0ﬁk®b74h—fmiﬁﬁm
Fe 50, R UTT0TB 2R 28T — X 2 HHE->T W5 [18). T—HE &
AP BAEODS B EH TEMRFIRIZZEM I 20 RV =2 v 7128 0T THEERHIE
Thsb.

1.2 MREN

AFFEDOHWIE, XA LT —=HBADPBIIZZNTNY —NICEET S & 5 RZEfs
TRV =T RFMELEZT—=RTIN) =Y —CADET IV TH L. FIZH -2
HRCRETLZ2IAANDERIMEE D EDRRATEYTOX YT T NT) ALDIRE
2175, 72, V—ADHBIZL o THBRAZAZEREZITIGHEIIHILTOY — DX
A7 BB THEZOWTHREZTS. SHEKERZELT, AV I74VTILVITYVXLD
VEREETEAR, Y)W ORE FIER EDRFE A 217D . REROFHEAEE LTIEA 7 5
1 U UTRWGE L 0Bal2 R 3 5.

1.3 AR DK

ARETIIEZITOICH T DN BT R AR HNZ B2, 2 ETIEAMIET
WOk> 25 RY =YV T ROZER 759 RY =Y v TOEHERITY, ET ML RE
FETHWA AT Y a—) VIREE 7570~y F U 7REICEL TER S, 3=
TWEZ IRV =YV T R2ANVEZT7 = RTIUNY =Y — 2T 507058 —#2 2
I FVIEIZNT A A Y TA YT ATY XLDREN, 4 B TIEAMIE TR D %S €
TIVDEFZZDWTIRRS, 5 ETENZTNEIZ Y — NIZEET LT — AL X AT
U, V=N RAI % B RT 550 — A llOoaX MguMbz HIEETREA VI 1~



SVFUTTNTY ZALIZDONWTIHRRS., 6 EBTEHEMBEERIZOWT & ZOREE %2300k,
TETEREITS.

2 R

ARETIEAMETES 7599 R =V 7BLXNEM 7Y RY =V VY T DEHE LT
W, BIFEDETIMMUIZEWTEETAZAr Y a—) VI ERY ST S TDO< Y F v
JHIEIZBE L TR R 3B,

21 ZEEISURY—=2UY

USIRETY RN =V Y S DEETHH 2 T K — v 2 % Howe|15[16] AR
kS ITEH LT,
EH LYY RY—v v (BIF)[15][16]

B E NI —Vry b (BEEEEE) ITE> THbRT W ZNE TOLHE ]
21, TNEREED T KIBA A% DL — T AEOBTHBERLT 3
ik

ZDU TRV —=2 v TR CEDERPRIER, REDT YA v EHL ETIT A 21E
I U THWS N, EEOEHZ STV o 7 ETFbN T Wz, IHFEAY— N7 4+ ViR
EDENAIVTNA ARENS )V A Y NT =T DIFIZE->T, Ml - KEHEHR2ET 5
BT TR = T WS IR EE N (18], EE I T RY - v Tk
ALE R R OIE A EE RO LR EHRP, VA NI VOFMEDONEIZHNSONTE
=0, WHENIZARE ) BBEEETAX AL THEHVWSONE LS IZh->TETH
5. BEY—EAXE/ - BREOREY —ECARETHD. EMI IV NV -V VI %
W T 2 EEIIIRD 3 DOTH 5.

e RAV: 759 RKY =V IO e T 5H
o T —1:RAY B RBUTFEITT B ARE L OB I &
o Y=\ —h L XA DIEREHEFTFLENS ZFEOC DI HEHE

2812 0 NV =Y v ZET AR EICIRO LS BRERCEL TiITbhTtwa., £9
IR TR ALERHIR, RRENER 2T 0 R R EDBEZ ER TS L 58T -7
ERATDMEREEZD XA HLHETHS. TOMIZIZEDEHNX AT D5El%zH



B DDED Y b= T — I OEBEERE GO B 7D O RIESHIN A F = X L%
& - R R 2 K D 7= DA NE RO RE AR L TiIrbhT Wb, FHZ & X 7 H14H
REIZDWTIEER LITRT & D1Z, RAZ LT =AY = NIZEZE T 2 0L EN 72D b8
WD, FI2T—NERATDIVFUITDIREEZDLDN, RAIPED XD RIEET
ToNDDNEBEZDLT IV TS 50N TADIINETLIIENTESL., AIET
B RAZE T =N ENTNT —NZHCEE T 2582 EL, ZA22 T —h0H
Wi~ F U T 2EFBZ5D.

F1 ZEWISIRY =2V ITBIT B R A2 EYEED
PSSy

Hn FrY

=R A v F T BTy F Y BTy F Y

DETIL TS | B TSVyZv S | BT S Y=V

22 R Ta-—)VIHE

HEHGPY —CAEZIIB VT —ERMHEGEA6NE Y a TRRAZIZRHLT, 12%
UL IFEBDO B DO m# b D72 DIZEJROE S 2 Z 2 BMEE A r Y a—) YV JREE W
5 [19]. EEOBUZHARTHAS VY a3 TR X AZIZH LT, BonBL 1m0 &iEz
ESEMTH2ONEERS. FIZITTHCREZES & SITHIE &0 X 5125 0P,
ANV BPETOIBIZARZRY 72 ED LD ITHETL2DNRETHS. FRICEFEN 1 DU
BWE D RGE%E 1WA Y a—Y v RE, BRMERD D BV TR ICE
BORAZZWHUTITD TN TE 562 MHEWArY 2 —) VY IJEEIER. H
& 72 5 BB b DX RIFFEST U AR IR 5 nwe X A7 05 7 fiR/MEY, XA 212
& o THRIMAYE R 2 554 ORI KA LR E DT 5 5.

23 FVUSAVARTTa—Y) VI REE

RAT B R AT DENET D RA8 EfEROERAIKRA LG G, BEDP>TWE X
AVIZERZEEDEISICELTE2O0%2EZEZ5MEEZ AV IA VATV a—Y v If#EE
WAL BlE LTHIDOL Y RV —C AE(TS A —F &£ XS [25]. LY ZOVKEED SR &
X, RIEROEELSNIERLETILIZTESH, LLALESE 5D LERIZENE



O RWKIEASZ b L, R e LT &Y% < O 152 72 I 13 BUE D HIR
EZFTZAPRVOR, TNEBRRITKEZPE LNV D FEDORWKIEZ 2T 57

IZBTEDIKFEIIW > 72 AV R VDN 2B X 20 EDDH 5.

AVIA VAT Y a—) VIR DDA Y T4 T I TV X L OVERERH % 17
SHEEEL LT, #iAt (Competitive Ratio, CR) &\W3HDAH B [19]. AV F A VA7
Va—) VIHEDA VAR VAL DA T T4 BB RiEEE OPT(L), A> 74
YTIVTVAXLAZEVBROND L va(L) &9 5. FaecRIZHLT, i
MEIZB T4 T4 TIVITY XL ADBRAENN a THD LIFMEEDI VAR VAL

2L THEIZ
OPT(L)

va(L)

<a

MEDIDT L2 ERT 5.

24 ZEIZT7DRAYYFVIRERE

WAoo 7 G=(V,E)ITHLUT, mmztALRaVWEOEA M C E 2y F o
EWS. EEOIYF I M CEIZHUTEIC M| > M| enbk503vyFrr
M CFE ZkdplEERRY Yy FUIMEE NS [17]. 72720 V IZHEAES, £ i34
KE6THDE. HRESAV 22 20%EE L, RIZHAEABETHLUEREDE (u,v) € EN
ueL, veE RTHBIN, /7577 G=(V,E)Z=HIT737THsL0S.

3 BEEMR

ARETIXIZ IRV =V VT T —RFYUNY) =Y — AT EETFHEE LY T A1
VOIS Iy F TN T ) XADETIHEICE L TR B,

31 99 RKRY—=YVTRT—RFTYN)—H—EZR

TFTUIVNY)—=RAZ LT —=HTHDRITAN=DZNTNENNZY —NIZBET BT
RY =YV ZRFYNY =% —E 2B L T Arslan & [20] DFELAH 5. HS1E KA
N—HyOBE&RT, HlZI5EEEFERIZTIN) =S - 22475 2 2MEL, ¥ —
NEEDAZANPERINERDEDIRTINY) —=RZATE RITAN=DIVF VT, £KF
AN=DIV— M REZETH>TWNWDE, XRATDEEDT=DIZH — B L B2 HE L,
HITHREZR R A N=DPEFEHE LR WGEIZZ O EEMG 2 H WS, 727207 —HIZKHS



W& D& HEEME 2 W22 SIZPNETIAMDPELS BRDLDIIHREINT WS, HE
ULCTWBETIVERAY, T—ANGEDPENZEIET DAV I4 VETLVTHDD, Hil
WERZZEHEULKIERITAN=DNEETEH-0, TOREETILEET Yy F I WiTbh
TWVWRWRATZERTAN—ZWNRIZ, 774 VHBEEARUTRAIZERTAN—=D
< v F v 7M#E%Zf#E < Rolling horizon A ZHEAL TWa. KESEHADIEL LT,
BERITAN=DEHND I EDTEHMABEFIRT 5 Z LT, FITa eIV — MEUE HITE
LTWb., RAZE RIAN=HRENTH 100, fliEigz 15km PG O EIF IZBRE L
=356, BENGEEM TEIT M EZBLI I ENTEDL L VWIEREZRUEZ., ELIL—
NEEIEDIRETIE R T A N=03NB 2 DTE AT E LR D/NZ L, 2L
TWBDT, 7—H1ANIDEIREDRATZENDRL, BT =W EFLLDTE
LTI, R AT T —HIZE U CREIERZFICET AMRAEHREZ AT
AN

32 AVSAVZEIS Iy FUITILITY XA

TS T OB EALT A A Y TA ST I T ARy F I T I
TV ZALZET 2% TN TWS (18], WifllA > I 4 v s 773y F 77T
DAL, BB IC 81T 21005 L A, BT 5 ICB 1T 5 KRH & 2%,
T/ DREZRITOINBIIBITLIEDFLEVE, 4R T7 IV VT T Iy b7+ —AI1C
BUBZRIAN—EREFEEREDY Y F U I RBZZDDIIHAINT WS, LA
MEEH NG5G 0BEIE1/2 TH 5.

Huang & [21] 1%, WA Y S4 > THB_HI I T7DRKY Y F ¥ IREIIK LT,
HEUEHROMEE 7 VX NTREL, BETSHADOH TZOEPR/NRHRE Y Y F
VIRRBAUTAURYFUITTANT) ALEBRELTVS. TOFHEAHA 0.5541 »
5 0.5671 D THBZ & %ERU7. Huang & 21] 5DA VY IFA vy F U I7TNITYX
LZBEVWTY Y F U T AT v FIEH 72 \CTHSPEE T 8D, &5 HADHR
DR/ BED 2 R AE X TS, Huang 5 [21] DAY I Vv F U 77N TY X%k
Algorithm1 : JERATIF 7V TY XL L LTRY. 1 ERYFUITPREINE L ZDPRD
EBUIEAMTET S, 72, HER v QEMAT T ZITD 2052 5%E vy, &L, THE v &
WEAELUTCVWAIHEHAOES%Z Nv) &3 5.

%7 Wang 5 [22] 1%, BWF L0 FRAPBNCEET 5 & 5 a@k5iis el &
n5E/ O ERELAFICT2HHEREZEEL, To—#bhe LT, Wi+ 71
YDFRT T TD -y FUTREEIZN LT, AVIAUTNTY) ALERELTWVWS,



Algorithm 1 JERLAFT 70 TY X4 [21]
(1) HR v D EE: y, € [0,1) 2 T VX LITHRE
(2) TEA v DHABR:
if Hilv BWERETYF UL TVR then
if JHi{ v OEBIZEE~Y Y F U7 UTWRWIELDH S then
yp WE/INZue Nw) &y FUrIrIEs
else JHE v &~y F v 7 A [

Wang 5 [22] 1&Z DHALEA 0.526 THD LW T EHR LT,

Hassan & [23] 1, 75 v b7 3 —LDEYTAh XA 2T = PMERATRETH 5D
FrIA v OGGEEEHANYT Y MiI#EEZHWTET VLR Ro72. ZH7 7 71280
THMDPHEEZ AT 256047 714 V28158 1biT,

)0 (HMuw E3HN v &Yy F U 7 HER)
v =191 (otherwise)

ZHWT,
max Z QuvLuv
(u,v)EE
s.t.
Z Ty <1, YweV
uEN (v)
Tyw > 0, V(U, U) cF,
A

Tong & [24] IR Y — C 2 AME LM 2 59 RY =2 v 2 LT, 7—7
DEHEIZ R A7 ZE L TONIHERE FIFA3-DICBFOBEI 24043 L5 BEE5DE
FIUALEIT, BAHA0.399 THAA Y ITA VTN ITY XL EZRELTWAS.



4 REETTI

ARETIIAMEONRTHD 7T TR =V TR T —RFYUNY) —H—E 2ZOHHEE
FINZDWNWTIHRAR S,

41 929 RKY—=2V BT —RFYNY—H—EZR

RAZ T =N DERPENENDHIZEET LAY T4 VDE- I I T RY =2V
TH—N2EZEZDL., Y—NEENENENIRET I XA LT —ADOETARELMEY
U, Y= NRERTHRETL2IANDPRNE LD IS LHEGEEZENT S, 7V—Hi&
Y= NPSEYTOENTZR AT EZRITTAIE THRMEERLZ LN TES., T—hiFY—
NIPSEYTENZRAZIZH U CEITTE20E»ORREZEGLTEY, EEIZHD
BWRAIDEEToONGEIZIIESRTSEILETES.

42 H—NRDA T4 VYA VELRE

RAD T —=NDPEINRETEA LV TAVETIVEEZDANL, HOMUDRAZL
T = DRMDBEDONR > TWEA T T Vv RAVELMEEREZD. RATOEREES T
LT —HDERESLE D 2E X 5. 77— d e DITHFEH (WM E)oq, B T RERER
leq, £q), HEE sq 2MEHRE UTRD., XAZ t € TIZR A7 QLW f,, BliEa LR
w5 e, L], WEDBRT L, BEK 1y, #MHEHe UTRD. BOEALRHEIE Y — 7 25L&
IZHIE T A TH L HITIEET L. RATDETHRM f, 1, V—ANRRAT t DJEIZ
B URE 2 Z TSR IZRAET 2ZITHD |, 7 — a2 X 27 ¢ ORI
BEUZZIRFCRAET 22T IE LRI D 2 D OEIERM &, JEH S Bl & T Ol Hul3
LEENRMOFTH S, XA DEITWMMEIZAAIMEKIFTH A LIZERT S, /255
U= dWRAD EDEBIZR AT t £ 1 217D I b BUERZ ry7 55,

Hw;ﬁ&l (F=0)

Tag = {Hld{Sdlotll (f 0>'

M1 ICESE L TiTbhd 2 A2 1 &t ORMBEGZRT. IZESOBED S X
TORBEN DD 2 MEMIE rpp & ATALBRRERE], )5 A & Bl St £ OB BN H 0 5 R

pe = Maetorl i 2 U, #7541 > 2 22 815418 (OTAP) 2 2 A2 £ 7 =5 %
NN KA LT 1 ¥ R ofIEAE LoD 572 % NIRRT S WA A 7 Y2 —1 v

h
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T UTERMMLEITD. T—HIZRXR AT Z2EHLTEHZ a%%?01ﬁﬁx ZLLRD
HIZEHRT S.

Ly =

d_{1 U= dIZRRY t % R AV IDBEHICEN TS

0 otherwise.

2, =1 THEME, ZAZt BT =B dITL>TRIDRAITHEILEEL,
ol =1 THBME, AT INT—HdICL o TREDR A THBILERT. XA
7t DMEDFHBINDHL], DEVHIT—ANRAT t DJE 1, #HHKT R %E2 L
THEMAEIL a; £ T 5. HWEEIX, 7—I~OW|ME X AT DFELF I NIRD > 72T
FETHREELERNIA N y ORIMTH L. LEA>T, MO ICHWEREZEET 3.

SNEY D> ah+a-> Y

teT deD te{o}uT deD te{0}uT

[
|

1 ZAZIZBEY 2 REfHIBE6R

X (1) 75 (11) T4 7 54 ¥ R A2 EMFEE (OTAP) % 5=

(OTAP)

min ZteT{ft ZdeD ZfeT x?t +(1 - ZdeD ZEGT wié)}

s.t.
_deD ZtE{O}UT\{t} xft =1L tel
ZteT th <1, Yde D
Dicfojur\(1 T — Liefoyurn Tg =0, 'deDY, teT
at+pt+rdtt—at§M1(1—xd) Vde D, Vt,t €T, t #t
a; —eq — raor > Ma(xd, — 1), Vde D, VteT
at—€d+pt§M3(1—wtO) Yde D, VteT
ar 2 4ep ZEE{O}UT(et pe)d Ty teT
at <D uep Zfe{O}UT(Et Pt)l‘?t tel -
zd € {0, 1}, Vde D, VteT, "t e {0} uT\{t}
a; € R, YteT.

11

—~
—_
~—

\)

Ne)
— O — — " — — '

N N N N N N N N S
—_ = O O Ot I W



My, My, M3 iZ+HREVEBTHS. XN (1) IFXRATELTTHET ZHRIANT
HB. ZRAZ tIPVTNPDT =X D EGFINDHE R AT OEFTHRIMPFEE, £
T=AIZHEGTINDVEERFEGERB IR S y BRET S, X (2) BEX AT BMTH
N5DEFE~ 1 2THD VWS, X (3) EKT—IVRRHNATI ZAZIEELZ 1D
ThdeWH1liTHs. X(4) Z7u—HWTHY, HERXRAINFETINLROIEE
DHIBIIBTEITINDI X ATIPFEHETELWSHITH S, £/, VT—HdBRRD
t DIRIZR AT t #ETT 285G, M11r55bh5s k502N ETNOFETRM ar, a7 1E
ag +pr + iy < ap EWVIBEBRBK D Lo TWRITNIER SR, ZhdT —h d R
A7t DWIZt #EITTHHADAED > TOVNERVWOTR (5) 3EHET 22 A7 D
MSEEZRLUTWD. 22 CTa+pr+rig— at < a4+ pp+ripg < b+ pp + ripg &9
My =l +pi+ 715 TEW. BT =AIZHUT, V=T > TRIIZEGTTEHE A
DORTLERBIIRIRF LN T — D XA LY« > R UBIRRELILARE, DED T =N dBR AT ¢
EROICETTRRAT LT D5E a — raor > eq &\ BRDK D 32> TRl
RO\, Fl, T—HITE o TRRIZEGTT 2 X A7 QR TIRZINET — A DR A L
T v R TRLLET, DEDT—HdBRRAT t #RBEICFETTEIRRI LT 555
ar +pr <Ly LWOBEBRBED o TOWRITNIER SR, T—HdBRAD t ZHAD
USBBRIZFEITT DX AT LTG5 HEDATNENEILL TOHIERWOT, X (6)(7)
3BT —HDRA LT 1Y RIHIKTHS. 72720 —ar+eq+raor < eq+raor < La—Taor
X0 My=Vlg+rge TEO. FRIZa; —lg+pe <ap+ps <l +p &Y Mz =10 +ps
TEV., BRXAZIZHUTR AT OB TR, DEOBLEINIRLNRA LT 1 v
RONTRITNIERSRNWDT, RAZ tIZHLUTe <ar+pr < b £\ BB D
Vo TWRITNER SR, WINDPDT —=HIZk > TRAIBETINDD AL
TVWHIERWVWOT, X (8)(9) FEERXAIDRA LY+ v RUHIKITH 5.

43 TD—ANEBWEEIT DA 774 9 A VENYHE

BEDORMTIE, 7—=EHMDO TR X A7 WM DE R 2 ZE X 57280, £ETDXR
AT BT ZH T BRTIERW. LD T, V—IRXRAZICHUTEER A T%
b, Bl ToNDIZAZIIN LU THESHEEZAELTWAEAEDA 7 74 v & A7 HIM4H#E
(ROTAP) 252 %. V—ANZAZ 2ZHTH5HE5 e RTERE UTO0-1 B8 4
EUTFICERTS.

g1 A d MOERICHYTSNEA ALY t BT AND
i = 0 otherwise.
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& > THMIBEEUIZ

Z{ftz Z qtt tt+71_z Z qtt tt

teT deD te{o}uT deD te{0}uT

L2 5. oL (OTAP) LAKTHSD. Ko TV —ADESHEZET 255D 4 7
IS4 YR A7 EYFE (ROTAP) XN Z X (12), #HRe LT (1) »o= (11)
ZHOME L35,

44 T—HDYA THF

V=R dNRAT t ZEETONTI, TOEYTEZITEZNESI DXL T3 %217
5. KWL TIEIRD 3HHEDRA T2E R 5.

§4F1 B _ ran <1 o qd = 1 @SS B WM ASHI KT # 0 S AR

Y472 B f, > F = ¢ =1 : A HBNE VS DZI R0 72\ (F=2K A2 0
RSZE )

§473 HIERM gy <R =gl =1 SRMRZ 3D E D LA <A (R = 20l

JLEL I D - 1)

FT7T4VDEE @ EATEUTEZS 0-1 BHTHE. L LBEEDRIUTENA
YIAVOGE, Y—NET—ADXA TG TE DD ¢ FRATHE. DF 0P —
NIFZFX RIBEEDERAIMMPRET HZEMEZH S VEDET S,
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45 H—nRDAVTA VY RVEIYEE

RAD t WY = NIZEET DML E (< e), 7—71d DB Y —NIZHFET 50
% oag(< e £33, B2t BFELEBEYTINARTNIERS B VIHLE ) =
by — py —max{ry;,|"d € AD, "t € T} £ 3 5. 727U AD = () OW§, ry 1$0 T 5.
CORRNE TS, RAT tZRAT t WEITARRBRED T —AIZHE Y THRETH 5.
EREFCRAZ € {0JUT 2472727 —H d \ZHRBED X A2 %24 Tl e/ %l %
0, =min{ly — p; —rg;,|"t € AT} £ 55, ZOMLETRSIET —H d IFFETARER Y
DERAZEHLHYTHRETDH 5.

P—NEFENETNEIZRETERXATZLE T = UT 8T 7 70MMAIA >
A=y FUIREEZMELS. BRIZYH—NIZHEELTWT, T—ABRRREDY Y F T
WHRDOXAIDEELE%E AT(CT), RAIDBRREDR Y F UV IRNREDT - DELZE
AD(C D) 35, RHIAT Y TER 2D 4 DIIHNHTE. A7 710 v OLEADORMI A
NEBGERI A MIMAT, V=03 —=NIZELTOoNZR AT 2R LZEE IR
Nt PRETD, BUTHEERAI 2T —ADREE LGS, TOXAZIETy F oI5
KOEFHOMDOT —MZEETINED%FED. b—N"2AERDODIA M E2HEIMET 5720
WZZDARAD te ZREIFRVWEIBREAATDEYT, DEDVT—NIZRAZEZERX
NBEWVERYTE2BEZRDLZENEEIIRS.

*2 WfRFv 7
oy RAT t DY —NZEET B R
ag 7= dIPY—NIZEET B R
O, T—N dITERBEDRAY EELT SN HL
b, ZAZ RS EBEETINRIT TR S BRI
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5 RERFE

ARETIET—HRA TE2EB LAY TA VR AZHYEIINTAEIA S TILT
DALZRET S,

51 FAVSAVYRIVEILET7ILTY XA

7 —71 d D E Y OBEM Z HA A RE RN, Y — BB T AL ag DREIZ T — 77
AdDRA LT 1Y NURNTHNIE ag, TOTHRIFNE eg UBETHS. KoTT—=HdM»
BEH %2 R v aE R max{ag,eq} THY, T—Hd PR AT t ZFEIT UK DI
GNE max{ag,eq} +ryy + 0 ABETHD. T—H dBRA7 t #FETT BN, V—Hd
MRAAT t #EITFURZBRLN R AT t DRA LT 1Y RURIZAS TRITNWIXE S 2
WODT ep <max{ag,eq} + 1y +p < b TRINEXLS LW, 7z, T—HdWRAT
t2FEITUKRZBRLINE, V= dBEHBDXRA LT+ Y RTNIZE A> TRIFTNIXR S 7%
WD T max{ag, eqt + 7y + pr < Ly THRITIUEZR 5720,

£oT, HBBRXAAI t%2HDT =N AdDVFEFTHARTHE2NEIDDOHESMEL LT

er < max{ag,eq} + g+ pe < Uy

D
max{aq, eq} + 1y + e < la

B2 MhE DL EAS.
= NIZFNFNFZRETET— R AT 2y F U T IEEZA T4 7LD

) X LT Algorithm?2 : FIFO & Algorithm3 : 7 — 4 O iF A FED < JEMAT T 7 v I
DALD 2 DEIRITRT.
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Algorithm 2 FIFO

(1) BUERH] = ag:
if #24 CTHREZR ¢ DMFAE then d 12t 22T, d OFE#R%EZFHH
else AD = AD U {d}

(2) BUERZ] = ay:
if 4 THREZR d AMFAE then ¢ & d IZEY T, d OIFHZHEH
else AT = AT U {t}

(3) BERHZ = ¢/, -
AD = AD\{d}

(4) BUERHR] = ¢}
AT = AT\{t}

FEIFHRERENY TOAEBFIET 258X BICREZ L TWEH02BETEI LT 5.
7 —71 d DIEREHH T, dVPFOT—NICEETLIRLZ, #REToNZRAT ¢t 25
TURADEZ ap+pe & U, d DFi7zZ iR og 2, XA t DELEL 15, £ 5.
M 2127 —=HhdDRAT t ZITOBED, 7 —HDOALE & FEZ & DRAR AR Y — 4 d DIEH
FHIZDOWTRY. Iz 2%k, V—h dBEFONPMNE» S X A2 t OfE, &
DOHEGERE TOBE 2 KHITRLTWS, BELIZBEZET IRANT = d DRA L
74 Y RO TRZRIDSGE, V= dZFH 702 A7 2E Y To5N5 72D FHOE
WTHGLRE, Y= NICHURETIRLNEI X AT t OFERICEEZ L ZRL LY,
7 —7 d DRI EIZ R A7 t OELERE 5.

77\
(o, )

LN
- L
oy ay at int ] [y WA

o

2 U= dDBRAT t AT BROAE &L DB
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I, =BT —=HDRA T2REWRREEE2EAS. (HLY —AOKBHEIZ OV
TV —NERHTH S, ATH(C AT) % AT NDT — 71 d WETHRER X A7 DEA L
T 5.

Algorithm 3 7 — 7 OFAZED JELAF T 7V TV X A4
(1) BIFERZ] = ag:
AT, WD R AT % T —71 d DXA T TIEAATF
AD = AD U {d}
(2) BIFEREZ] = oy
if ¢t 280 AT, DMF1E then t 5L AT, ND X AT DIELLAS T % 25
AT = AT U {t}
(3) BUAERAI = ¢/):
if ATy # 0 then & EALO t Z2H[24T
AD = AD\{d}
(4) BIFEREZ] = ¢
if t%2&BL ATy PFIELR then AT = AT\{t}
else t ZH LIz LTW5 d IZEX4T
AD = AD\{d}, AT = AT\{t}, d DIEW% FH

7= d OIEWEFIE TNV TY XL 2FIFO LK THD. XA TEETEITD DK
20, 0, THEDIE, FET =R UTTES72ZTE L DFEITHEER X AT ONEANA T %
TV, T=AIHEINRVA A OERETA2ITS ZL2HNELTWS2HTH 5.
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6 EHEMERR

ARETIFRELZA YT 107V 3 X4 Algorithm?2 : FIFO & Algorithm3 : 7 —7
DUF AIZFED MARLATT 7oV ) X LIATKE U TIT 78 o 723 HRBEFERRIC DWW T R Y2 D 5Bk
FBRIZDWVWTHRRS.

6.1 AVARYIVRADERK

10 x 10 ¥ &, 1 ¥ A 2000m DOHFFHDIKEF L7 —H DHFEML, A2 D DGR
FEOBGERZRET 5. V= OBEEEIIDHE 250m & Uz, T—HERXRATDERA L
T4 Y RVIEENENIRENPS 23FOEICINE S LSICL, RO 4AFEHDOA VARV A
DEKEITD. RATDJEDGF R OCRELIZA VARV AXA T 1,2,3 1220 TIE—Fk
FVALIRET .

o {VARVARA T 15882 T VR A
— T—=ADRA LT 4V R2DOH% T v X LTHERK, ZOKRNEFKEPS
e
— RAIDRA LY 1 v Ry :FERZ L REMEZ 2T T v X LITER, X
ALY 4 v BT O T RELNEFBRZ 2 o MEFEZ 2 L7726 D
o (T VARYVARA T 2:7 — 7 I LLE IR\ R ) <
— T—=HDERALT 4V RTT—=TDRA LY 1~ RIMED 4 FRH S 8 IR
LB X DITEE
— RATDRALT 4 VY RTA VARV ARA T 1 LIAlkk
o (VARVARA T JRADRHERBIZIE =2 X TE—I DB 5
— =D RALT 4V RTA VARV ARA T 2 LAk
— RATDRA LT 4> R BEERDKMIZEZ K RAIDBHET S L D ITHE
o (VAR VARA T 4: R AT DFEABEIZIHD ZFil=H 5
— T—=HDRALD AV RT A VAR VARA T 2 LAk
— RATDRALT 4 VY R VAR VARA T 3 LAk
— XA DEDALE:FL (5,5) fHETE S FBAET D K D ITHERK
— RAT OEGELDAE: — KT > X LI ER
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1 — o — ==
304 H—t 30 T— 30 W=
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—
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= )
0 0 0
0 200 400 600 800 0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
time time time

AV AXVAZALT1 2] 1 VAR VAR AT 2 B] T VARV ALRAT 3

X3 |D|=20,|T| =30 D1 AR

M 3ZA VAR AHE LTI —H820, RAZE30 DA VARV ARA T 1,2,31Z
BUIIT—HERATIDENENDRA LT 4V KU %ZERT. MY —7, EANZZ A
TDEFENTEFNDRA LT R Z2 7Oy FLTWA,

B 4 1Z—FkT VR LR AT D LB O EZ LR L - 5E 06, s (5,5) £
W EDN EE S S FRELUGEHZRT. XAZIT40 THB. x &K, o ZEEL
LTy bU7. ZBAZICE > THEDPH—DOEEIZA— 78y MIR>TW5 4,
RATBIZHART T 0y MDD IR oT WS,

101X HX—X—X X 101
81X X 8
X X X X X X X
6 x 6 X X
« x X X
X 5 s K—X—¢
X X X x X
2 X X 2 %
X
04X XX X RK—X 0
0 2 2 6 8 10 0 2 4 6 8 10
[1] —kkT > X LI HER 2] HDMZIE DAL E & % < 3%

B4 oDl E R

FEBRRIIR 3 DEDTH D, BERKNIADN y FEA VAR VAITBWTXATZD
FEATRM OB KAEIZ 100 2R L7725 DL T 5.
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*3 EEREE
CPLEX 12.9.0.0
7wt vt 3.5GHz Intel Core i7
A€ 16GB 1600MHz DDR3
@ASE  Cr+(clang-902.0.39.2)

6.2 EERFER

AVARVARALT L, 2, 3, 4 FNTNICHT BT — I BNHESHEEZRZR0VEE
(OTAP) & 2854 (ROTAP) DA 7 54 ¥ X A2 EMMEO EEAE R % ZhF k4,
5 6, TIZRS. T—ADEERAI D ELEASETENTNRELS 10D 1 A X
VAT B AR R OERY RO R L 5> TWD. FHERFIX 3600 B TH S0 &
LT3, HIBEEMER I IE OTAP © HWBIEEIZ X325 ROTAP @ H#EIEE D #
MLETHB. £/, 1 VARVARAL T, 2, 3, 4 TNTNIRLT, V=AW ESHES
- 0WBAEIZR LT, Algorithm2 : FIFO & Algorithm3 : 7 — 71 Ol Az 3D < IHfL
7 3) X4 (RANK) 2EH L2550 FNThOMERE2% 9, 10, 11, 121ZmR7.
T — AN MEER R OGEOMEER 13, 14, 15, 16 1ZRT. VI EEEEZET 5
GEDEMERTHEREOFEHZM S5, 6, 7, 8, 9, 10I1TxRT.
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Fd AVARVARALA T 1LIZRNT DA T T4 02 A7 E L E

OTAP ROTAP
\D| | |T| | &H5EEgRE | B2 FHREE | B4 | HAYBIBUER ik
10 | 10 | 0.06(sec) | 92.0% | 0.06(sec) | 85.0% 16.7%
20 | 0.26(sec) | 87.0% | 0.24(sec) | 82.0% 7.8%
30 | 1.56(sec) | 77.0% | 1.01(sec) | 71.3% 9.6%
20 | 10 | 0.12(sec) | 96.0% | 0.11(sec) | 90.0% 16.5%
20 | 0.65(sec) | 93.5% | 0.64(sec) | 91.0% 7.3%
30 | 2.53(sec) | 91.0% | 2.91(sec) | 88.7% 4.2%
40 | 7.90(sec) | 87.0% | 7.49(sec) | 83.3% 9.1%
30 | 10 | 0.18(sec) | 94.0% | 0.18(sec) | 91.0% 8.6%
20 | 1.09(sec) | 92.0% | 1.14(sec) | 91.5% 4.1%
30 | 5.31(sec) | 90.7% | 5.16(sec) | 90.3% 5.3%
40 | 15.02(sec) | 91.3% | 16.08(sec) | 90.0% 2.6%
£DH AVARVARALT2IINTHAT T4 R A HIL[HE
OTAP ROTAP
\D| | |T| | &H5EEgRE | #IMs | FHREE | B4 | HAYBIBUER ik
10 | 10 | 0.06(sec) | 87.0% | 0.05(sec) | 84.0% 12.3%
20 | 0.23(sec) | 82.5% | 0.22(sec) | 79.5% 4.8%
30 | 1.05(sec) | 82.0% | 0.78(sec) | 78.7% 5.6%
20 | 10 | 0.10(sec) | 90.0% | 0.10(sec) | 88.0% 5.1%
20 | 0.61(sec) | 93.5% | 0.59(sec) | 89.5% 8.8%
30 | 2.35(sec) | 86.7% | 2.34(sec) | 84.0% 5.5%
40 | 29.30(sec) | 88.8% | 9.88(sec) | 86.3% 6.7%
30 | 10 | 0.19(sec) | 91.0% | 0.18(sec) | 86.0% 6.0%
20 | 1.12(sec) | 95.5% | 1.15(sec) | 94.0% 3.6%
30 | 5.87(sec) | 93.3% | 70.34(sec) | 90.4% 6.1%
40 | 18.31(sec) | 93.0% | 14.89(sec) | 91.5% 3.3%
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£6 AVARVARALATIIINTEAT T4 R A 7E Y E

OTAP ROTAP
|D| | |T) | &tEHgR | Bk | GERRRE | B4R | HABEUER R
10 | 10 | 0.05(sec) | 72.0% 0.05(sec) | 59.0% 22.8%
20 | 0.23(sec) | 69.5% 0.21(sec) | 65.5% 5.3%
30 | 6.05(sec) | 74.3% 3.20(sec) | 71.7% 4.3%
20 | 10 | 0.10(sec) | 92.0% 0.10(sec) | 87.0% 8.0%
20 | 0.66(sec) | 93.5% 0.66(sec) | 92.0% 3.7%
30 | 2.77(sec) | 92.3% 2.50(sec) | 90.0% 4.5%
40 | 48.90(sec) | 86.5% 8.25(sec) | 84.5% 4.2%
30 | 10 | 0.20(sec) | 96.0% | 0.20(sec) | 93.0% 2.7%
20 | 1.16(sec) | 93.0% 1.25(sec) | 90.0% 5.2%
30 | 5.52(sec) | 91.3% 5.34(sec) | 90.3% 2.7%
40 | 58.12(sec) | 90.8% | 318.78(sec) | 88.0% 5.1%
KT AVARVARATAININTHE T 54 R A7 E4[HE
OTAP ROTAP
|D| | |T) | &HEEHgRE | B | FHREE | BN | H BB
10 | 10 | 0.06(sec) | 92.0% | 0.06(sec) | 86.0% 13.3%
20 | 2.18(sec) | 86.5% | 3.75(sec) | 82.5% 12.8%
30 | 49.28(sec) | 82.0% | 12.50(sec) | 79.0% 6.9%
20 | 10 | 0.12(sec) | 97.0% | 0.12(sec) | 95.0% 4.1%
20 | 0.78(sec) | 97.5% | 1.36(sec) | 96.0% 3.5%
30 | 22.48(sec) | 91.7% | 23.97(sec) | 90.0% 5.6%
40 -(sec) -% -(sec) -% -%
30 | 10 | 0.22(sec) | 97.0% | 0.19(sec) | 96.0% 4.1%
20 | 1.88(sec) | 97.5% | 2.93(sec) | 96.0% 2.0%
30 -(sec) -% -(sec) -% -%
40 -(sec) -% -(sec) -% -%
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FKA4567T&0, A VARVARL TIPS 4 ETT—=HE|D|, R A7 |T| @b 5
3 OTAP (2R T ROTAP O A A GHAERENIZE < B RBMEOVFER L o TWVWD. Th
& OTAP (2T ROTAP O /iniFATa[§ER T — 71 & R A 7 DALA B DEDID N DA
HEpELUTEIFoNS., 72 |D|,|T| Ome & £ ICFHERBIZE < 0 #RY R IE < 72
LHEAB BH 5.

A YVARVARA T 4% |D| = 20,|T| =40, |D|=30,|T| =30, |D|=30,|T| = 40
DEFENFNDGE IR REIHIE 3600 BEANIZ 10 @D 1 Y A Z v ZADN, HRiEfiz KD 5
ZEMTERDPSTZEDDRDH B2, RTIZEBWTHRZERL TW5., BEMIRE -
A VARV ADA T2 W I-4ERZR B IRT. ZDIZ eho, BREMNLG Y DR
EIZEP L TOWBIENS T DR D ITALES HELELICHIEEZTITD L5 7%, BBRULEDHE
72 r — AN RER T — L R A DA EDLEZRDZDIE, £S5 THRWTIr—AL D #
LWZ bbb,

K AVARVARA T AT BEGEIRINKRE 57214 VARV ADADKER

OTAP ROTAP
|D| | |T| | stnisksor O R & > 7
1 YRR Y AM AT EE S S Y IR | B
20 | 40 7 | 227.81(sec) | 95.4% 7 | 302.36(sec) | 93.9%
30 | 30 11.65(sec) | 95.0% 32.63(sec) | 93.3%
40 34.30(sec) | 97.5% 107.39(sec) | 93.8%
RIZ, T—ADBHEGHERZRVERIIA VARV ARAL T 106 41T L TIREA v

Z4 Y703V XL Algorithm2 : FIFO & Algorithm3 : RANK % j# ] X & 7z R D fE R

ZRY.
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£ AVARVARAT1IIIRTEA Y T4 T AT XADHER

OTAP FIFO RANK

D| | |T] | Bk | ek | souk | gak | @k
10 10 92.0% 0.65 | 54.0% 0.59 | 46.0%
20 87.0% 0.68 | 53.5% 0.61 | 43.5%
30 | 77.0% 0.75 | 51.7% 0.64 | 36.7%
20 10 96.0% 0.80 | 78.0% 0.72 | 68.0%
20 93.5% 0.73 | 71.0% 0.66 | 64.5%
30 | 91.0% 0.79 | 73.7% 0.68 | 63.0%
40 87.0% 0.78 | 67.3% 0.67 | 55.5%
30 10 94.0% 0.81 | 77.0% 0.81 | 77.0%
20 | 92.0% 0.77 | 71.0% 0.74 | 70.0%
30 | 90.7% 0.84 | 77.7% 0.76 | 70.0%
40 91.3% 0.80 | 74.3% 0.71 | 66.3%

F£10 A VARVARALT2IZ0TEA T4 T7IVTY) XLDHE

OTAP FIFO RANK

D| | |T] | Bk | ek | Bouk | gak | @k
10 10 87.0% 0.72 | 54.0% 0.69 | 53.0%
20 82.5% 0.79 | 62.5% 0.69 | 51.0%
30 | 82.0% 0.80 | 63.0% 0.67 | 49.0%
20 10 90.0% 0.81 | 70.0% 0.79 | 68.0%
20 93.5% 0.79 | 74.5% 0.75 | 71.5%
30 | 86.7% 0.88 | 76.0% 0.78 | 67.7%
40 88.8% 0.85 | 76.3% 0.72 | 64.0%
30 10 91.0% 0.88 | 77.0% 0.86 | 75.0%
20 | 95.5% 0.82 | 81.0% 0.78 | 78.0%
30 | 93.3% 0.86 | 82.0% 0.77 | 74.0%
40 93.0% 0.86 | 81.8% 0.76 | 73.5%
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F1l A VARVARALATIICHTEA T4 T7IVTY) XLDEHE

OTAP FIFO RANK

D| | |T] | Bk | ek | souk | gak | @k
10 10 72.0% 0.83 | 53.0% 0.78 | 51.0%
20 69.5% 0.83 | 52.0% 0.73 | 42.0%
30 | 74.3% 0.79 | 53.0% 0.64 | 35.0%
20 10 92.0% 0.76 | 66.0% 0.76 | 65.0%
20 93.5% 0.82 | 77.5% 0.72 | 70.0%
30 | 92.3% 0.81 | 76.0% 0.65 | 62.7%
40 86.5% 0.82 | 70.5% 0.68 | 55.5%
30 10 96.0% 0.89 | 86.0% 0.86 | 85.0%
20 | 93.0% 0.92 | 85.0% 0.85 | 80.0%
30 | 91.3% 0.89 | 81.7% 0.78 | 74.3%
40 90.8% 0.86 | 79.3% 0.73 | 69.0%

£12 A VARVARAL T AIZHTEA T4 0TIV TY) XLDHE

OTAP FIFO RANK

DI | 7| | #s | gma | @tk | ok | @k
10 10 92.0% 0.73 | 63.0% 0.62 | 49.0%
20 86.5% 0.69 | 55.0% 0.60 | 45.0%
30 82.0% 0.71 | 54.0% 0.63 | 43.3%
20 10 97.0% 0.83 | 80.0% 0.77 | 74.0%
20 97.5% 0.81 | 79.5% 0.73 | 74.0%
30 | 91.7% 0.82 | 76.0% 0.73 | 67.3%
40 -% - | 76.0% - | 62.8%
30 10 97.0% 0.95 | 92.0% 0.92 | 90.0%
20 | 97.5% 0.91 | 89.5% 0.82 | 83.5%
30 -% - | 87.0% - | T7T%
40 -% - | 81.8% - | 69.5%
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% 9,10,11,12 & b, 7 —AWBHEEHEEZ 22 0WEE, Algorithm?2 : FIFO @ /A% Al-
gorithm3 : RANK £ 0 EUENHEED LIEEWHERER->TWE, ZhiET7TY
A LDOMHE E, Algorithm?2 : FIFO @ /A% Algorithm3 : RANK K0 £ 7 —7% 1 AIZxf
UTRAZE L 2T EEMNL VD THDeFERZONDS. BiAalkzRTAB L, Algo-
rithm2 : FIFO |1 VAR VAR A 7T 4128 \\WT |D| = 30,|T| = 10 DEFHZHRAD 0.95,
A VAR VARA T LIZEWT |D| =10, |T| = 10 DRIZHR/AND 0.65 &\ S FERITH -
TWa. Algorithm3 : RANK THA VAR VARA T 41ZB\WT |D|=30,|T| =10 ®
FHZERARD 0.92, 1 VARV ARA T 1IZEWT |D| = 10,|T| = 10 DERHIE/ND 0.59
EWVWIHFERIZAR ST WS,

WIZT = ADEEWEEZET D58, A VAR VARA T 16 4T/ UTIREL Y I A
Y7 TY X Algorithm?2 : FIFO & Algorithm3 : RANK % i X & 7z D5 R % 7R
T HEREFZY AT = AR AT B Y 2770 o 2RI U THEEA T 2B O b
Thd.

#£13 U—NDEEHEEETAGBEDA VAR VARA T 1LIZWNTE A SA T
) WNY A

OTAP | ROTAP FIFO RANK

D| | |T| | sk | @k | gk | @Mk | mak | BAk | WMk | Ha%

10 | 10 | 92.0% 85.0% 0.48 | 21.0% | 58.7% 0.47 | 23.0% | 57.4%

20 | 87.0% 82.0% 0.47 | 17.0% | 72.4% 0.55 | 33.0% | 38.3%

30 | 77.0% 71.7% 0.49 | 10.7% | 80.2% 0.57 | 24.3% | 35.6%

20 | 10 | 96.0% 89.0% 0.43 | 28.0% | 72.2% 0.54 | 49.0% | 42.3%

20 | 93.5% 90.5% 0.40 | 21.0% | 74.3% 0.48 | 37.5% | 44.2%

30 | 91.0% 89.0% 0.43 | 24.3% | 72.5% 0.54 | 41.7% | 35.4%

40 | 87.0% 81.8% 0.47 | 23.3% | 70.5% 0.53 | 34.3% | 42.8%

30 | 10 | 94.0% 89.0% 0.44 | 32.0% | 69.2% 0.57 | 51.0% | 44.2%

20 | 92.0% 90.5% 0.45 | 29.5% | 69.3% 0.55 | 46.0% | 39.9%

30 | 90.7% 88.7% 0.44 | 27.3% | 72.2% 0.56 | 45.0% | 36.7%

40 | 91.3% 89.8% 0.44 | 25.5% | 72.1% 0.56 | 45.5% | 37.0%
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F14 U—IDEEHEEETABEDA VAR VARAL T 2IZW0TEFYTA LTI
) XL DR

OTAP | ROTAP FIFO RANK

D | |7 | sk | wdsk | gl | @k | EaR | ok | #uE | ek

10 | 10 | 87.0% 84.0% 0.48 | 18.0% | 78.0% 0.52 | 27.0% | 52.4%

20 | 82.5% 79.5% 0.47 | 14.5% | 78.0% 0.57 | 32.0% | 41.5%

30 | 82.0% 78.7% 0.49 | 17.3% | 74.1% 0.56 | 31.3% | 42.0%

20 | 10 | 90.0% 88.0% 0.51 | 31.0% | 64.0% 0.56 | 40.0% | 44.3%

20 | 93.5% 89.5% 0.43 | 24.0% | 73.7% 0.55 | 45.5% | 38.8%

30 | 86.7% 84.0% 0.47 | 24.0% | 72.5% 0.58 | 39.7% | 38.4%

40 | 88.8% 86.3% 0.46 | 26.5% | 73.1% 0.59 | 47.8% | 32.8%

30 | 10 | 91.0% 86.0% 0.53 | 36.0% | 61.8% 0.59 | 46.0% | 45.6%

20 | 95.5% 94.0% 0.41 | 29.0% | 74.2% 0.55 | 52.0% | 38.0%

30 | 88.7% 92.0% 0.48 | 26.7% | 72.1% 0.60 | 47.7% | 39.1%

40 | 93.0% 91.5% 0.43 | 29.5% | 73.2% 0.55 | 47.8% | 35.8%
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F£15 U—ADEEHEEETABEDA VAR VARAL T3 IIWNTEFYSTA T
) XL DR

OTAP | ROTAP FIFO RANK

D) | |7 | #usk | divsk | Akt | S0k | ok | gAak | S0k | ok

10 | 10 | 72.0% 59.0% 0.54 | 16.0% | 81.0% 0.61 | 34.0% | 49.2%

20 | 69.5% 65.5% 0.58 | 17.0% | 71.1% 0.65 | 31.0% | 40.0%

30 | 74.3% 71.7% 0.51 | 11.3% | 81.7% 0.60 | 27.3% | 36.1%

20 | 10 | 92.0% 87.0% 047 | 25.0% | 72.2% 0.56 | 44.0% | 47.9%

20 | 93.5% 92.0% 0.40 | 20.5% | 78.7% 0.53 | 46.0% | 38.8%

30 | 92.3% 90.0% 0.41 | 21.3% | 75.1% 0.53 | 44.0% | 35.2%

40 | 86.5% 84.5% 0.45 | 21.8% | 76.5% 0.55 | 38.5% | 40.6%

30 | 10 | 96.0% 93.0% 0.50 | 44.0% | 59.8% 0.62 | 61.0% | 39.0%

20 | 93.0% 90.0% 0.44 | 22.5% | 77.5% 0.58 | 50.0% | 42.8%

30 | 93.3% 90.4% 0.43 | 27.0% | 72.8% 0.55 | 49.3% | 38.5%

40 | 90.8% 88.0% 0.42 | 25.5% | 75.4% 0.56 | 50.5% | 34.6%
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F£16 T—HPHEEHEETAHBEDA VAR VARA TAIZNTELAYSA VTV
Y X LD

OTAP | ROTAP FIFO RANK

D | |7 [ sk | @ | mak | Sk | ek | @Ak | BNk | ek

10 | 10 | 92.0% 86.0% 0.44 | 12.0% | 80.0% 0.49 | 26.0% | 53.6%

20 | 86.5% 82.5% 0.44 | 15.5% | 74.8% 0.51 | 31.0% | 45.0%

30 | 82.0% 79.0% 0.44 | 13.0% | 80.6% 0.49 | 24.0% | 58.2%

20 | 10 | 97.0% 95.0% 0.41 | 22.0% | 76.3% 0.51 | 45.0% | 48.5%

20 | 97.5% 96.0% 0.39 | 25.0% | 73.7% 0.50 | 45.0% | 45.3%

30 | 91.7% 90.0% 0.40 | 20.7% | 78.0% 0.51 | 40.0% | 44.9%

40 -% -% - | 25.5% | 74.0% - | 42.0% | 41.1%

30 | 10 | 97.0% 96.0% 0.43 | 37.0% | 70.7% 0.58 | 60.0% | 41.8%

20 | 97.5% 96.0% 0.40 | 28.5% | 74.9% 0.53 | 51.0% | 43.6%

30 -% -% - 25.0% | 79.3% - | 45.7% | 48.5%

40 -% -% - 28.0% | 71.6% - | 44.8% | 41.2%

#13,14,15,16 £ v, Algorithm2 : FIFO & » Algorithm3 : RANK @ /5 3 &[4 KD
‘g <, EEEOEEMEWFER L R > TWwa. Algorithm?2 : FIFO DO E[X4R D
A VAR VARA T 3 LT D] =10,|T| = 30 DFIZRAD L R->THE D, TOfH
5% THE. A VARXRVAXA T AR LT |D| =30,|T| = 10 DERHIZEIRY R D
MK LIRS TVWBEDRZEDMEIL 30% &L72>TWb. —J T Algorithm3 : RANK &1 >~
ARVARA T 3T UT D] = 30,|T) = 30 DRICEHRY KD EH D HED LR > TV
5N, ZDOffld Algorithm2 : FIFO O KEZEZ T 32.0% TH 2. HEkhz R/ TH
% ¥, Algorithm?2 : FIFO TlZA Y AX VAR A 7 3125 WT |D| = 10,|T| = 10 Ok
IERKD 0.62, 1 YARXYARA T A4IZB\WT |D| = 20,|T| = 20 DRFIZH/ND 0.35
W EKERIZA 5T \WA, Algorithm3 : RANK Tl, 1 VARV AXRA T 3I1ZBWT
|D| =10, |T| = 10 DRFIZERAD 0.72, 1 VARV ARXA T 4128\ T |D| = 20,|T| =20
DIHZE/ND 0.48 LW D FERIZIR->T W5,

5,6,7 (27 — A OELRDNE %, X8, 9, 10127 —ABEOHERD NV %
oo 7 TRT.
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7 RREDW

KBTI, 6 TR - AR O R A B E X T2 1T,

7.1 HREIRE

AHETIEI =T OEH VKT =D ZE 02 LTWE. £oT, RWfEICHITS
FT7 T4 VDGEDOHGRKIZENT, Y= "ORRIET — F IS W & BliE sl o
A MMZERLUAEDELEIZSAFAZ2IZHD, T—HOWRARY =L Hibh?
W, T —VOMBIEELHIANOME LS. ZNODRME D, H2MRENX-2x
BlERIa AN d, Y= NIZBWTHEUEZ LI A NDIEE T — A DI ADMEHE L <
MBIV —=NIZE > TOHBETIEID BD, BRATEITARNRST2D, T—ANXA

I UTEFRA TR, Y= N\DEYTHZRRAIET—ABRERLZDTEI L
T, EBRIZEY—NIZBWTHELEIANDED B KREL LS. RiFEicB VT —N
DN 0 THAZEIZEELT, Y=NIZBWVWTHEULBARIAA MRS T —HIZHFHLT
SALND I Z 22 U\ BIZ < A F A D TR Y —NIZB I 2 REIE REZ LN TE
L., ZOY—=NIIBTERFENPRKENVIZE, Y—NL2EOFIRIFIERVWE WS Z 22k b,
XoT, V=MW RATIIRHUTCEFRA T2 FIGEL AV T4 VETVDOGEITRE
MEDIRERDPERBLZLIZT 5.

7.2 EEMWERM

=N DEREEN D, ZRATDEREENT DHBA VARV AIZH LT, OTAP
B2 RRHE Sopr = —v(1 = Xaep Yicroyur ¥) £ B, FEDA v AR Y 2K
LT, ROTAP 2B 24 % Sporar = —7(1 = X yep Dicqoyor €42%) £ 35,
BRIZA Y Z 4 70TV X2 Algorithm?2 : FIFO & Algorithm3 : RANK X v 8505
Y—NBROAZ DS, T—ANOHRMELGINTAEIZY A F A Z DT EE2ZNETND
FUIAVTNT) ALEVBOENERE Sp,Sr £T5. BELEZAVIA VTN TY
A 2 Algorithm?2 : FIFO, Algorithm3 : RANK ORI L U TRIERIEM:, Sopr 12
W45 Sporap & Sp, SR DENTNDER 17, 18, 19, 20 ITmRT.

ROTAP X 05N BEESRMIZA VARV ARA T 1B WT |D| = 30,|T| =20
DEEHRAD 0917, 1 VARV ARA T 4IZ8WT |D| =10, |T| = 10 DEHZIZ/ND
0488 7> TWb., T—AMRAIIINUTCEE XA T2KL, Y—noEYTon
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2R AT UCRIRZIT O 5E, £ 5 TRWIGHICHARTEOESRMEIXIH S 2B &
5Zenbrd,. I ZTRENRELHIZ 1.000 TH->TH, HHBEBMEIELWDIFT
FRWE WS ZEIERET S, RERLHIE, REIXFETTERN -7 R AT IO AMKE
50, HRBBHEIZA X A2 OWMMIZEMEFT 205 ThH 5. Algorithm3 : RANK @
7MY Algorithm2 : FIFO & 0 & 2RI ELESIEMEIZR WA, £ DfEIZ ROTAP &b 1g
SNBEE RS L7 0K\, Algorithm?2 : FIFO OEERIRMEIZ A VARV AR A
7 312BWT |D| = 10,|T] = 20 DRHZERARD 0.315, 1 VAR VAXA T 4I2ENWT
|D| = 20,|T| = 20 OFFZEH/ND 0.023 £ 72> TWWa. Algorithm3 : RANK OFl%s)=R
PIZA VARV ARA T 31I28WT |D| = 10,|T| = 20 DRHIZHRARD 0407, 1 VAR Y
ARA T 4IZBNWT |D| =20, |T| =10 DRHIZHE/ND 0.037 £ 7> TWb. Algorithm3 :
RANK & 850 5 EERN RN D R KMED ROTAP (IZE\WTHE S N5 ks MO R/
LD B,

1T AVARVARA T 1IZET ARSI

ID| | |T| | ROTAP(Sopr/Srorar) | FIFO(Sopr/Sr) | RANK(Sopr/Sk)
10 | 10 0.710 0.093 0.091
20 0.678 0.133 0.177
30 0.799 0.225 0.290
20 | 10 0.600 0.047 0.067
20 0.650 0.070 0.092
30 0.838 0.090 0.140
40 0.713 0.135 0.178
30 | 10 0.750 0.067 0.105
20 0.917 0.086 0.131
30 0.805 0.096 0.156
40 0.838 0.090 0.144
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F18 A VARVARA T 2128 BEIERRM:

|ID| | |T| | ROTAP(Sopr/Srorar) | FIFO(Sopr/SF) | RANK(Sopr/SR)
10 | 10 0.825 0.128 0.145
20 0.835 0.172 0.235
30 0.833 0.179 0.233
20 | 10 0.900 0.129 0.152
20 0.715 0.066 0.108
30 0.802 0.135 0.205
40 0.827 0.113 0.198
30 | 10 0.733 0.115 0.139
20 0.767 0.049 0.079
30 0.613 0.075 0.120
40 0.843 0.071 0.123
£19 A YVARVARA T 3128 BEERRME
|D| | |T| | ROTAP(Sopr/Srorap) | FIFO(Sopr/Sr) | RANK(Sopr/SR)
10 | 10 0.697 0.289 0.364
20 0.900 0.315 0.407
30 0.886 0.250 0.332
20 | 10 0.833 0.092 0.147
20 0.867 0.066 0.102
30 0.700 0.077 0.127
40 0.841 0.131 0.195
30 | 10 0.750 0.058 0.085
20 0.825 0.072 0.124
30 0.858 0.084 0.174
40 0.858 0.090 0.163
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20 T VARVARA T 4T BEER =M

D| | 7] | ROTAP(Sopr/Srorap) | FIFO(Sopr/Sr) | RANK(Sopr/Sk)
10 | 10 0.488 0.073 0.080
20 0.699 0.131 0.176
30 0.819 0.162 0.204
20 | 10 0.850 0.027 0.037
20 0.767 0.023 0.040
30 0.904 0.078 0.115
40 ] ] -
30 10 0.900 0.035 0.039
20 0.850 0.024 0.044
30 - ] -
40 ] - -

39




73 HEMORT—) 2T

RITEGERB A N v OEZZEEETIZ, v OEEBEA L WHIPFE TR oM % 1.3 £5,
15 Az U 2R EY R, IR ROKER %2 5% 21, 22, 23, 24, 25, 26, 27, 28 iIZENT N1 ~
ARVARA T TN D) ALEIZRT. TAMEIF 1.0 5D Algorithm?2 : FIFO
& Algorithm3 : RANK IZ X D ZNZEN[oNE I A MINTBHTHS. Algorithm?2 :
FIFO & Algorithm3 : RANK HIZHMDfEZ K& K5I oNTEHYEIZ LAY, HE
RIGTPEMERE RSN ZDETIDOTRREDTH -7z, £ 25 D |D| =20,|T| =20
DIFRETANEN 1 X O/NILK BRIV ROND I Lo, Wz LIFTHEITT
BRAIEEL L THIENTENEXY —NBRTHRET S NDOHIEAHFTE
5. |D| = 20,|T| = 40 DR DEA VARV A XA FIZHT % Algorithm?2 : FIFO &
Algorithm3 : RANK Oz DEYHE, EAKZH 11 IT/RT.

%21 A VARVAXRA 7 1.FIFO

1.0 f% 1.3 f% 1.5 f%

D | 7| | sk [ gk | oA Rk | #0ysk | dak | o b | ENsk | Ak

10 | 10 | 21.0% | 58.7% 1.030 | 21.0% | 58.7% 1.037 | 21.0% | 58.7%

20 | 17.0% | 72.4% 1.005 | 18.5% | 69.9% 1.003 | 19.5% | 67.7%

30 | 10.7% | 80.2% 1.002 | 12.0% | 78.2% 1.005 | 12.0% | 78.2%

20 | 10 | 28.0% | 72.2% 1.012 | 31.0% | 69.9% 1.022 | 31.0% | 69.9%

20 | 21.0% | 74.3% 1.017 | 22.0% | 73.6% 1.019 | 22.5% | 73.2%

30 | 24.3% | 72.5% 1.004 | 26.3% | 70.9% 1.012 | 26.3% | 70.9%

40 | 23.3% | 70.5% 1.004 | 25.0% | 68.0% 1.011 | 24.8% | 67.9%

30 | 10 | 32.0% | 69.2% 1.036 | 33.0% | 68.3% 1.026 | 35.0% | 65.0%

20 | 29.5% | 69.3% 1.016 | 32.0% | 66.2% 1.007 | 33.5% | 64.1%

30 | 27.3% | 72.2% 1.005 | 29.7% | 69.4% 1.011 | 30.0% | 69.0%

40 | 25.5% | 72.1% 1.013 | 27.5% | 70.5% 1.015 | 28.5% | 69.9%
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%22 A VAXRVAZXA T 1:RANK

1.0 £% 1.3 & 1.5 &%

D | 7] | #4sk [ sEmsk | aA b | BNk | AR | a2 M| EK | ek

10 | 10 | 23.0% | 57.4% 1.003 | 27.0% | 49.8% 1.005 | 28.0% | 49.3%

20 | 33.0% | 38.3% 1.040 | 33.5% | 35.4% 1.047 | 34.0% | 33.3%

30 | 24.3% | 35.6% 1.011 | 26.7% | 30.2% 1.022 | 26.7% | 30.2%

20 | 10 | 49.0% | 42.3% 1.057 | 51.0% | 39.0% 1.083 | 51.0% | 39.0%

20 | 37.5% | 44.2% 1.022 | 40.5% | 39.5% 1.016 | 43.0% | 36.2%

30 | 41.7% | 35.4% 1.046 | 43.0% | 33.2% 1.064 | 43.3% | 33.0%

40 | 34.3% | 42.8% 1.003 | 38.0% | 34.8% 0.992 | 40.8% | 30.0%

30 | 10 | 51.0% | 44.2% 1.060 | 53.0% | 39.7% 1.043 | 57.0% | 35.9%

20 | 46.0% | 39.9% 1.038 | 49.5% | 34.6% 1.049 | 50.5% | 33.3%

30 | 45.0% | 36.7% 1.033 | 48.7% | 31.9% 1.044 | 49.3% | 30.5%

40 | 45.5% | 37.0% 1.049 | 47.0% | 33.3% 1.071 | 47.0% | 33.3%

%23 A VARVAZRA T 2. FIFO

1.0 £ 1.3 i 1.5 f%

D] | |7 | #4k [ gk | oA R | Bk | Ak | A M| @k | sk

10 | 10 | 18.0% | 78.0% 1.016 | 19.0% | 77.1% 1.019 | 19.0% | 77.1%

20 | 14.5% | 78.0% 0.999 | 16.5% | 74.4% 1.003 | 16.5% | 74.4%

30 | 17.3% | 74.1% 1.010 | 18.0% | 72.6% 1.014 | 18.0% | 72.6%

20 | 10 | 31.0% | 64.0% 1.017 | 34.0% | 60.3% 1.018 | 36.0% | 57.7%

20 | 24.0% | 73.7% 1.015 | 25.5% | 71.8% 1.018 | 26.0% | 71.3%

30 | 24.0% | 72.5% 1.010 | 26.3% | 70.0% 1.019 | 26.3% | 70.0%

40 | 26.5% | 73.1% 1.002 | 29.8% | 69.7% 1.007 | 30.3% | 69.3%

30 | 10 | 36.0% | 61.8% 1.036 | 39.0% | 58.7% 1.055 | 39.0% | 58.7%

20 | 29.0% | 74.2% 1.013 | 31.5% | 71.8% 1.018 | 31.5% | 71.3%

30 | 25.7% | 73.2% 0.997 | 28.7% | 69.4% 1.004 | 29.0% | 69.1%

40 | 29.5% | 73.2% 1.027 | 29.8% | 72.8% 1.018 | 31.5% | 70.9%
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#24 A VAXRVAZRA T 2:RANK

1.0 £% 1.3 & 1.5 &%

D | 7] | #4sk [ sEmsk | aA b | BNk | AR | a2 M| EK | ek

10 | 10 | 27.0% | 52.4% 1.009 | 31.0% | 46.8% 1.018 | 31.0% | 46.8%

20 | 32.0% | 41.5% 1.005 | 36.0% | 34.3% 1.019 | 36.0% | 34.3%

30 | 31.3% | 42.0% 1.022 | 33.3% | 37.8% 1.029 | 34.0% | 36.5%

20 | 10 | 40.0% | 44.3% 1.040 | 44.0% | 41.0% 1.057 | 44.0% | 41.0%

20 | 45.5% | 38.8% 1.032 | 50.5% | 31.9% 1.042 | 52.0% | 30.5%

30 | 39.7% | 38.4% 1.026 | 44.0% | 34.0% 1.046 | 44.0% | 34.0%

40 | 47.8% | 32.8% 1.047 | 50.3% | 29.9% 1.061 | 51.0% | 29.0%

30 | 10 | 46.0% | 45.6% 1.058 | 49.0% | 41.8% 1.084 | 49.0% | 41.8%

20 | 52.0% | 38.0% 1.050 | 55.0% | 33.3% 1.074 | 55.0% | 33.3%

30 | 48.3% | 37.6% 1.027 | 52.3% | 32.2% 1.044 | 53.0% | 31.3%

40 | 47.8% | 35.8% 1.042 | 51.0% | 31.6% 1.050 | 52.5% | 29.6%

%25 A VAXRVAZRA T 3:FIFO

1.0 £ 1.3 i 1.5 f%

D] | |7 | #4k [ gk | oA R | Bk | Ak | A M| @k | sk

10 | 10 | 16.0% | 81.0% 1.016 | 16.0% | 80.8% 0.990 | 20.0% | 74.0%

20 | 17.0% | 71.1% 0.994 | 18.5% | 66.5% 0.999 | 18.5% | 66.5%

30 | 11.3% | 81.7% 0.995 | 13.7% | 78.8% 0.994 | 14.0% | 78.2%

20 | 10 | 25.0% | 72.2% 1.006 | 28.0% | 66.9% 1.015 | 28.0% | 66.9%

20 | 20.5% | 78.7% 0.977 | 25.5% | 73.4% 0.984 | 25.5% | 73.4%

30 | 21.3% | 75.1% 1.013 | 21.7% | 73.9% 1.010 | 23.0% | 72.6%

40 | 21.8% | 76.5% 0.994 | 24.8% | 72.9% 0.998 | 24.8% | 72.6%

30 | 10 | 44.0% | 59.8% 1.039 | 48.0% | 55.9% 1.047 | 49.0% | 55.2%

20 | 22.5% | 77.5% 0.998 | 26.5% | 73.2% 1.007 | 26.5% | 73.2%

30 | 22.3% | 79.8% 0.984 | 26.0% | 75.9% 0.990 | 26.0% | 75.6%

40 | 25.5% | 75.4% 1.003 | 27.0% | 73.1% 1.000 | 27.8% | 72.1%
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Fz26 1 UVARVAXA T 3:RANK

1.0 £% 1.3 & 1.5 &%

D | 7] | #4sk [ sEmsk | aA b | BNk | AR | a2 M| EK | ek

10 | 10 | 34.0% | 49.2% 0.986 | 39.0% | 36.5% 0.953 | 43.0% | 26.5%

20 | 31.0% | 40.0% 1.023 | 33.0% | 34.0% 1.025 | 34.0% | 29.7%

30 | 27.3% | 36.1% 1.029 | 28.3% | 30.8% 1.041 | 28.3% | 30.8%

20 | 10 | 44.0% | 47.9% 1.016 | 48.0% | 37.9% 1.022 | 49.0% | 36.9%

20 | 46.0% | 38.8% 1.017 | 51.0% | 32.2% 1.036 | 51.0% | 32.2%

30 | 44.0% | 35.2% 1.028 | 47.3% | 29.4% 1.039 | 48.7% | 27.8%

40 | 38.5% | 40.6% 1.032 | 40.3% | 35.5% 1.047 | 40.5% | 34.9%

30 | 10 | 61.0% | 39.0% 1.122 | 61.0% | 39.0% 1.152 | 61.0% | 39.0%

20 | 50.0% | 42.8% 1.037 | 55.0% | 35.8% 1.057 | 55.5% | 35.2%

30 | 57.3% | 32.0% 1.043 | 60.3% | 25.2% 1.065 | 60.7% | 24.9%

40 | 50.5% | 34.6% 1.059 | 52.0% | 30.6% 1.078 | 52.7% | 29.7%

#£2T A VARV ARA T 4:FIFO

1.0 £ 1.3 i 1.5 f%

D| | 7| | sk [ sEmsk | oz np | sk [ ek | o R | EYk | Ak

10 | 10 | 12.0% | 80.0% 0.996 | 14.0% | 73.5% 1.000 | 14.0% | 73.5%

20 | 15.5% | 74.8% 1.007 | 16.0% | 74.0% 0.997 | 17.0% | 70.7%

30 | 13.0% | 80.6% 0.998 | 14.7% | 77.7% 0.996 | 15.3% | 76.8%

20 | 10 | 22.0% | 76.3% 1.011 | 25.0% | 73.0% 1.021 | 25.0% | 73.0%

20 | 25.0% | 73.7% 1.019 | 25.5% | 73.1% 1.027 | 25.5% | 73.1%

30 | 20.7% | 78.0% 0.991 | 24.0% | 74.4% 0.990 | 24.3% | 73.5%

40 | 25.5% | 74.0% 0.995 | 28.0% | 70.6% 0.997 | 28.5% | 70.0%

30 | 10 | 37.0% | 70.7% 1.004 | 40.0% | 67.4% 1.020 | 40.0% | 67.4%

20 | 28.5% | 74.9% 1.023 | 29.5% | 73.6% 1.034 | 29.5% | 73.6%

30 | 25.0% | 79.3% 1.003 | 28.0% | 76.6% 1.008 | 28.7% | 76.0%

40 | 28.0% | 71.6% 1.016 | 29.0% | 70.4% 1.012 | 30.5% | 68.6%
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28 A VAXRVAXA T 4:RANK

1.0 f% 1.3 f% 1.5 f%

Dl | || | sy [ 4wk | ax b | @k | gk | DA M | B4 | EaR

10 | 10 | 26.0% | 53.6% 1.005 | 29.0% | 43.8% 0.991 | 32.0% | 39.9%

20 | 31.0% | 45.0% 1.030 | 32.5% | 42.9% 1.037 | 33.0% | 41.3%

30 | 24.0% | 58.2% 1.005 | 26.3% | 51.1% 1.010 | 26.7% | 49.2%

20 | 10 | 45.0% | 48.5% 1.050 | 48.0% | 44.9% 1.066 | 49.0% | 43.9%

20 | 45.0% | 45.3% 1.031 | 48.5% | 39.7% 1.050 | 49.0% | 39.1%

30 | 40.0% | 44.9% 1.030 | 43.3% | 41.4% 1.037 | 44.0% | 39.8%

40 | 42.0% | 41.1% 1.042 | 44.0% | 38.7% 1.053 | 44.8% | 37.4%

30 | 10 | 60.0% | 41.8% 1.056 | 64.0% | 37.0% 1.081 | 65.0% | 36.1%

20 | 51.0% | 43.6% 1.035 | 55.5% | 38.4% 1.064 | 55.5% | 38.4%

30 | 45.7% | 48.5% 0.986 | 53.0% | 39.1% 1.011 | 53.0% | 39.1%

40 | 44.8% | 41.2% 1.037 | 47.8% | 37.6% 1.058 | 47.8% | 37.4%
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B HOC—IKZBEL, KVBEBIZRXRAIPFELZGEOEREZITS. K
P 2 BRI D 11 Fp S 13 KD 2 IFFIIZEE Lz Y AR Y AT/ U T |D|,|T| 2%
fbEETENTN 10EHT DA v ARV A% AR, Algorithm2 : FIFO & Algorithm3 :
RANK 2 ZNZ N H U 7zROHY R L IESROFEIDFRERZ K 29 ITRT. T—ADX
AL 4 YR30 000 2K E U, [EOBLZELDOAMBEIZHONIE S BE, NRHFH%Z
I1VYA1kmD5Xx5YAEL, RAZDRXALY 4 RFTIE102556 300 Lk, 2
Z b iE Algorithm?2 : FIFO TH 615 I A MIXT 5 Algorithm3 : RANK 2 & 0 18
SNBIAXNDITHS. £29 X0 |D|,|T| BT %12 >NT Algorithm? : FIFO 0
HLED EVNDIESERVP TR - TWEA, Algorithm3 : RANK & b 13 5 31 5 #1124 3 13k
DY BRERE o7, TAMIBULTIE2AZEL T, Algorithm3 : RANK 060
53ANDHEPNIWVEERE > TWBED, Tl Algorithm?2 : FIFO 1% Algorithm3 :
RANK K0 &8 T =, £RATHT-0ITHT 2ELBEAL O THY LB I X M A
ZLFELTWD I EMFNEZEEZ OGNS,

#29 v—omEfELLGA

FIFO RANK
|D| | |T] | #1243 | AR | 4% | 546K | gAML
50 | 100 | 33.9% | 77.5% | 40.1% | 34.1% 0.563
100 | 150 | 35.1% | 53.1% | 32.3% | 23.4% 0.546
100 | 200 | 37.7% | 38.6% | 29.0% | 15.4% 0.577
200 | 300 | 38.8% | 26.2% | 22.3% 9.8% 0.562
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RIZFA =D R A2/ LT D] &2 10 § 28 72K Algorithm?2 : FIFO &
Algorithm3 : RANK K W 356N E YR LHARE FTAS. I A MK Algorithm? :
FIFO TR o5 3 A MZXd 5 Algorithm3 : RANK C XD E6NE5IANDHTH
5. |T| 27100 DR OfER % K 30, 150 DRFDOFEHZFK 31, 200 DIFDFERE R 32 12%
NZENRY. £z |D| DEEINZ K5 Algorithm?2 : FIFO & Algorithm3 : RANK (2 & 5
WHRCHESROWR 2 KX A7 BIHIZK 12, 13, 14 1TRT. @%@ L T Algorithm? :
FIFO THLNAHEERE D B Algorithm3 : RANK TE 5 1WA HA RO AR WFER &
RoTW5. F7z Algorithm2 : FIFO TR O NAHEERIL T, |D| 1I2H S 37H 12 80% i
BEioTW0S. %30 &0 |T| = 100 DFZ (D] % X 278 A% & TS ETS
Algorithm?2 : FIFO & b % Algorithm3 : RANK TS5 N5 ERYRD A EWFER L 72 5
7z. %31, 32 X0 |D| zmEETwE, 5L 5h5 Algorithm?2 : FIFO THE S
NBELELDTiA Algorithm3 : RANK THROLNLEILEL LD L EWHREL>TWS,
a A MZEALTidekz2i@ L T Algorithm?2 : FIFO & v £ Algorithm3 : RANK D /8
HP—NREKTEL DA PPN IWVFERE 5T NS,

#30 |T| =100

FIFO RANK
D| | #tsk [ fask | k% [ ek | a2 b
10 | 10.9% | 85.5% | 15.9% | 52.0% 0.761
20 19.6% | 81.9% | 28.6% | 46.9% 0.676
30 28.7% | 78.0% | 35.4% | 41.1% 0.629
40 | 30.9% | 78.3% | 36.9% | 39.6% 0.604
50 | 36.8% | 76.1% | 38.8% | 36.4% 0.588
60 | 36.7% | 77.3% | 40.1% | 34.9% 0.558
70 | 36.7% | 78.6% | 42.6% | 31.9% 0.514
80 | 35.4% | 79.5% | 37.3% | 39.2% 0.549
90 | 37.8% | 79.4% | 42.9% | 31.0% 0.489
100 | 39.4% | 79.3% | 45.5% | 30.2% 0.474
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#31 |T| =150

FIFO RANK
D| [ @1k [ gEmk | @nk | sk | ok

10 | 87% | 89.7% | 12.0% | 58.4% 0.732

20 | 154% | 85.4% | 20.1% | 49.1% 0.680

30 | 23.5% | 80.7% | 26.1% | 43.4% 0.655

40 | 31.2% | 77.3% | 30.2% | 37.9% 0.631

50 | 34.1% | 76.5% | 28.7% | 40.7% 0.644

60 | 38.2% | 75.8% | 30.5% | 38.1% 0.619

70 | 34.5% | 78.7% | 31.9% | 35.5% 0.573

80 | 36.8% | 77.5% | 31.3% | 36.6% 0.585

90 | 36.5% | 78.5% | 32.7% | 34.3% 0.561

100 | 36.3% | 79.6% | 32.3% | 35.8% 0.546

110 | 36.9% | 79.3% | 33.7% | 32.3% 0.530

120 | 38.3% | 79.4% | 33.9% | 32.3% 0.522

130 | 38.4% | 79.8% | 34.7% | 31.4% 0.509

140 | 36.4% | 81.3% | 35.3% | 30.6% 0.488

150 | 39.1% | 80.0% | 35.9% | 28.6% 0.491
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#32 |T| =200

FIFO RANK
D| | s [k | gtk [ ek | ax i

10 6.9% | 89.3% 9.0% | 64.8% 0.771

20 | 12.5% | 86.6% | 15.0% | 53.9% 0.708

30 | 16.9% | 85.0% | 18.9% | 49.7% 0.670

40 | 22.4% | 82.3% | 22.8% | 42.8% 0.641

50 | 26.6% | 80.4% | 22.6% | 43.9% 0.646

60 | 30.5% | 78.9% | 24.4% | 39.5% 0.628

70 | 32.4% | 78.8% | 23.4% | 43.6% 0.635

80 | 354% | 77.8% | 24.4% | 40.1% 0.620

90 | 36.1% | 78.1% | 23.9% | 41.9% 0.616

100 | 35.6% | 79.0% | 24.1% | 42.5% 0.603

110 | 34.2% | 79.8% | 25.1% | 39.8% 0.584

120 | 37.1% | 78.7% | 26.4% | 37.8% 0.578

130 | 37.7% | 79.0% | 27.3% | 35.0% 0.560

140 | 34.5% | 81.1% | 25.7% | 38.7% 0.552

150 | 36.9% | 80.4% | 25.4% | 39.6% 0.556

160 | 38.4% | 79.9% | 26.6% | 36.2% 0.544

170 | 38.0% | 80.5% | 26.2% | 37.1% 0.536

180 | 38.5% | 80.6% | 26.2% | 37.4% 0.533

190 | 37.6% | 81.3% | 27.5% | 35.1% 0.512

200 | 34.6% | 83.0% | 25.4% | 39.8% 0.516

49




(%)

B 12

(%)

X 13

100

‘-.- FIFO_ASSIGNMENT_RATE
mmpmm RANK_ASSIGNMENT_RATE
«H FIFO_REJECTION_RATE
= b RANK_REJECTION_RATE
801 -..____._....--_._-_...-.--......

60 1

0 T T

50 100

Number of Worker

|T| = 100 DD T — A BIGINT & 5 EI2 3K & HER RO

100

'-I- FIFO_ASSIGNMENT_RATE
mmjmm RANK_ASSIGNMENT_RATE
=l FIFO_REJECTION_RATE
= b = RANK_REJECTION_RATE

4 |
8 —.'...."...__..-l'-ll'l"l" el
601
*
*
*
'#
4
‘e
40 1 '0“"'~

.. "‘-.5..‘

20 1

0 T T T
50 100 150

Number of Worker

IT| = 150 DESD 7 — 77 §URINIC & 2 81245 & I KO

50



100

== FIFO_ASSIGNMENT_RATE

mmjmm RANK_ASSIGNMENT_RATE

=l FIFO_REJECTION_RATE

= b RANK_REJECTION_RATE E |
e Rkl tf i B Rt

80 1

(%)

50 100 150

Number of Worker

200

14 |T| = 200 DEED 7 — HHBHNNC & 5% » Him RO

ol



8 HbHYIC

AWSETlE, ZEH 279 NV =V V7 2EALEZ2 I RY =V Iy 27y 7T
YRFUNRY —EDOEFIAL, ROT =& R AT DRI ZNENENRIZ S — I F]
EITDBAVIAVETMIRNULT, =" TEL S I A MRuMbE HNE U728
T— NI RADHBHBTEFYFTAVTILTY) RLDIREER TR o7, FHZ, T—hMNXK
AR UTEIFRA THEES, Y—N"DPEYTHRRATE T —IDFTT E0E D Hhi
RATBERIG AR LT, Y=Y —H DR R 1 T2 G RERGEZ2EEL, 7 —
HIZRAAT BB INRVEYTRITS XAV ITA TN TY) XLDMEE%EEERIC
Lo THMMI L7z, F£72, BERIRMEE A2 Z L TRESTZ2ITR - 72,

SHBOMEE UT, BHESERE[N EDZDODT—hDA vy T 4 THEFE LT, Bl
KMAANEEXATORME DBAREZ ST 2 ZENBIToNnD. KT, Z1LT 1Y
RO TIRZHIE > TWDE X AZIZKT 2HEEMNAR L DA V27« Ti%atE, Flk
WIEVEE FIZESTREEZONS. A VYT 4 TDE 2 F % MHH K OERKIZ ST
52 EN5HOMETH 5.

S

AREXDPEIZH 7V EEHEORBEALEN S IIE KRS, HEZ2HBY X L.
HEBEHHU LY. £z, Rt ekt I 2@ L THEL TS ZI VW E LMK
EFGEIZSEHOREZRLET. A—0RAEMRBETHRI U EBEE, NIRRE,
AR EDEEDERIZO#E R L T

52



£ 3k

[1] HEREA 21,2018 FEE S K OH 4 WUEIRESHZ (2019 422 H 12 H)

2] ARSI RARGIIZERT,2021 EEEZTOICT - AT« THHBOFEE b LV FE2E
& (2015 4F)

3] RFFEREMED, FK 29 FEBRVENCB T 2 7 — XERE) Rt 2 1267 2 HERAE (8
FRIINGNZ B & i) SRk 30 A 4 H

[4] %A, =7 v/ T3/ I —: http://www.soumu.go.jp/johotsusintokei/
whitepaper/ja/h29/html/nc112220 . html (HA&BIE H:2019/12/23)

[5] Airbnb:https://www.airbnb. jp(i&H% H:2019/12/23)

[6] Uber:https://www.uber.com/jp/ja/ (i B% H:2019/12/23)

(7] #EE AT https://www.didiglobal . com(Fuf&BI % H:2019/12/23)

[8] A 77V https://www.mercari.com/jp/(HB% H:2020/1/15)

9] Readyfor:https://readyfor. jp(Hi&RI% H:2020/1/15)

10] UberEats:https://www.ubereats.com/ja-JP/tokyo/ (ff4B% H:2019/12/23)

11] MTurk:https://www.mturk. com(f & B% H:2019/12/24)

12] Upwork:https://www.upwork. com( 4% H:2019/12/24)

13] GrubHub:https://investors.grubhub.com/investors/overview/default.
aspx (B BI% H:2019/12/24)

[14] 3EH:https://www.meituan. com(HA&HE H:2019/12/24)

[15] Jeff Howe:Crowdsourcing:A definition,http://crowdsourcing.typepad.com/
cs/2006/06/crowdsourcing_a.htm(2006)

[16] Jeff Howe:The rise of crowdsourcing, Wired 14(6):14(2006)

[17] A. Schrijver: Combinatorial Optimization - Polyhedra and Efficiency.(Springer,
2003)

[18] Yongxin Tong, Zimu Zhou, Yuxiang Zeng, Lei Chen, Cyrus Shahabi:Spatial

[
[
[
[

crowdsourcing:a survey.Springer-Verlag GmbH Germany, part of Springer Na-
ture(2019)

[19] Michael L. Pinedo: Scheduling Theory, Algorithms, and Systems Fifth Edi-
tion.(Springer, 2016)

[20] Alp M. Arslan, Niels Agatz, Leo Kroon, Rob Zuidwijk:Crowdsourced Delivery:
A Dynamic Pickup and Delivery Problem with Ad-hoc drivers,Transportation

53


http://www.soumu.go.jp/johotsusintokei/whitepaper/ja/h29/html/nc112220.html
http://www.soumu.go.jp/johotsusintokei/whitepaper/ja/h29/html/nc112220.html
https://www.airbnb.jp
https://www.uber.com/jp/ja/
https://www.didiglobal.com
https://www.mercari.com/jp/
https://readyfor.jp
https://www.ubereats.com/ja-JP/tokyo/
https://www.mturk.com
https://www.upwork.com
https://investors.grubhub.com/investors/overview/default.aspx
https://investors.grubhub.com/investors/overview/default.aspx
https://www.meituan.com
http://crowdsourcing.typepad.com/cs/2006/06/ crowdsourcing_a.htm
http://crowdsourcing.typepad.com/cs/2006/06/ crowdsourcing_a.htm

[21]

22]

23]

[24]

[25]

Science(Vol.52,Issue 1 January-Feburary 2019)

Zhiyi Huang, Ning Kang, Zhihao Gavin Tang, Xiaowei Wu, Yuhao Zhang, Xue
Zhu.:How to Match when All Vertices Arrive Online. In:Proceedings of the 50th
Annual ACM SIGACT Symposium on Theory of computing, pp.17-29(2018)
Yajun Wang, Sam Chiu-wai Wong.:Two-sided Online Bipartite Matching and
Vertex Cover: Beating the Greedy Algorithm. In:42nd International Colloquium
on Automata, Languages, and Programming, pp.1070-1081(2015)

Umair ul Hassan, Edward Curry.:A Multi-armed Bandit Approach to Online
Spatial Task Assignment. In: 2014 IEEE 11th International Conference on Ubig-
uitous Intelligence and Computing and 2014 IEEE 11th Internaitonal Conference
on Autonomic and Trusted Computing and 2014 IEEE 14th International Confer-
ence on Scalable Computing and Communications and Its Associated Workshops,
pp.212-219(2014).

Yongxin Tong, Libin Wang, Zimu Zhou, Bolin Ding, Lei Chen, Jieping Ye,
Ke Xu.:Flexible online task assignment in real-time spatial data. PVLDB
10(11),1334-1345(2017)

Shashank Goyal, Diwakar Gupta.: The Online Reservation Problem.a thesis sub-
mitted to the faculty of the university of minnesota(2018)

54



	1 ¤Ï¤¸¤á¤Ë
	1.1 ¸¦µæÇØ·Ê
	1.2 ¸¦µæÌÜÅª
	1.3 ËÜÏÀÊ¸¤Î¹½À®

	2 ½àÈ÷
	2.1 ¶õ´Ö¥¯¥é¥¦¥É¥½¡¼¥·¥ó¥°
	2.2 ¥¹¥±¥¸¥å¡¼¥ê¥ó¥°ÌäÂê
	2.3 ¥ª¥ó¥é¥¤¥ó¥¹¥±¥¸¥å¡¼¥ê¥ó¥°ÌäÂê
	2.4 ÆóÉô¥°¥é¥Õ¤ÎºÇÂç¥Þ¥Ã¥Á¥ó¥°ÌäÂê

	3 ´ØÏ¢¸¦µæ
	3.1 ¥¯¥é¥¦¥É¥½¡¼¥·¥ó¥°·¿¥Õ¡¼¥É¥Ç¥ê¥Ð¥ê¡¼¥µ¡¼¥Ó¥¹
	3.2 ¥ª¥ó¥é¥¤¥óÆóÉô¥°¥é¥Õ¥Þ¥Ã¥Á¥ó¥°¥¢¥ë¥´¥ê¥º¥à

	4 Äó°Æ¥â¥Ç¥ë
	4.1 ¥¯¥é¥¦¥É¥½¡¼¥·¥ó¥°·¿¥Õ¡¼¥É¥Ç¥ê¥Ð¥ê¡¼¥µ¡¼¥Ó¥¹
	4.2 ¥µ¡¼¥Ð¤Î¥ª¥Õ¥é¥¤¥ó¥¿¥¹¥¯³äÅöÌäÂê
	4.3 ¥ï¡¼¥«¤¬µñÈÝ¸¢¤òÍ�¤¹¤ë¥ª¥Õ¥é¥¤¥ó¥¿¥¹¥¯³äÅöÌäÂê
	4.4 ¥ï¡¼¥«¤Î¥¿¥¤¥×Ê¬¤±
	4.5 ¥µ¡¼¥Ð¤Î¥ª¥ó¥é¥¤¥ó¥¿¥¹¥¯³äÅöÌäÂê

	5 Äó°Æ¼êË¡
	5.1 ¥ª¥ó¥é¥¤¥ó¥¿¥¹¥¯³äÅö¥¢¥ë¥´¥ê¥º¥à

	6 ·×»»µ¡¼Â¸³
	6.1 ¥¤¥ó¥¹¥¿¥ó¥¹¤ÎÀ¸À®
	6.2 ¼Â¸³·ë²Ì

	7 ·ÐºÑÊ¬ÀÏ
	7.1 ¼Ò²ñÅªÍ¾¾ê
	7.2 ÇÛÁ÷¸úÎ¨À�
	7.3 Êó½·¤Î¥¹¥±¡¼¥ê¥ó¥°
	7.4 ¤è¤ê²áÌ©¤Ê¥¤¥ó¥¹¥¿¥ó¥¹

	8 ¤ª¤ï¤ê¤Ë

