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ZORBERERATI I, BLOKRDIZFRREL ZRIHS two Rz cH L7 v
ALTH 5. FFRERELIC X o TIROFERZT > TW AT 2N 2.5 1TRT.

MOPSO OEARRZ 7 ATV X 2iE, PSO KT, L — MRIFEWHEEL, 5F
TOHEEHMD X 5 ICHRERENIH S TIX R W=, NTOEREFETD 5 personal best, fif
FHR2IRTOREMTH 5 global best Z ¥ D L S ITEIRT 200 12 5.

%7z, ghest 3L — MEDHN S, 725N BRRIRFEE KD D701, RAEMTORE
E RL, BEOHEVIPOLELNCY > T V7T 2 5EPFET 5.

ZEMELRTILIUX L

ZHMEL 7 VT Y X L0X, Zhang, Li 512X - T 2007 FFIcfRR SNz [9) 7TV X
LDOZEeTHh, ZHNRELFEZ, X h7— (LT3R X > T, EHROBEBENHEIC
DEILTHLSFED I THS. A H 7 —bF ZBEBUTIX, Weighted Sum = Tchebycheff,
Achevement Scalarizing Function 72 £'23% D [10], " T#% Weighted Sum 135z d BT, %
HHREEICEAN T Z LEZGETL, AA 7 —(LLBEEE T2 DTER-oTWVS.
ZHWELT VTV X L3N E, X, AR, FHiROER, RO ER LW 72
Nz, BRTEAZMZTETRDIRBRT LV 71T Y ZAIKKR> TS,

§ 2.3 WHIOENIRIC K BEREDER

BHEDERARTIX, BECHIOMEZR LD, FEBH%2 8% L7 D iR
I272DICHWS, Ev 7 —RZ2eDWH7=DITHEARTNVNIT) X L7 ) r— 3



K0T, AT L, MR EWCHET ST —-XIEHANEZN, REDTF—XEREN
TW3., L2LEE - TL 2D1%, TOEKREEDT —R%, $IRE»OE# IS
ZFETH2. ZOMERMBERT 2 HIEL UTHADEUEE Y WS Hiffind 5. WHl5E
WY, EEEDa Y Ya—&%2) 73BT, HHOCPUR, XEY ZREIRICHEHT
B T—O0HBENHEZITS e TH3. kD, MEEESLHERERZA X
22 8MTES. WHIDHUBEEZToTWREEDA X =Y %K 2.6 1TRT. WA HULE
IT5XYw bELTE, 1BOaYPa—X—THEITT2 LD HEOKBTHREEL Z L
DTEZIER, 1ATIEEEIH L OVAKHRKEONHEZERITE 2 Z e o s [11].

b Y AC AN

WF TRV B 2TEERE L TA—N—~y FZ o N5, F——Av K&,
AV 2—RIRAT LT, MO EFITT 2 ZITrh 2RFEE, F72132=20M07%
BHPLI Y2 —XRZBI2EMDZ 2157, WHITHILBIZET 5T — N—~v Fh3,
WHHIZ K o TREZ e DTZ MDA ELOREZ LRl TLES ZeddH b 2 5.

Bl zix, BEOTatx, ALy FETHAGEIEZITE S L3582, B0
XKLy NOEE), &TOWUM, WIS 572007 —XDnH L FEROBE DL
R L1z 20 E e, WA X - THIB X M=K &t 282 TLE S5
A, WAL L72Z &30 2 o TUHEBEOKR N 2GSRI T BN -TLES 22
Hb. ¥, YENEZ vy a7oBU LT et X, XLy REES) X8 Ty
BULEEZ1T->Td, BREFETL W U E —BEIEL, Blosictih &z, =
T2HMATEZICRETEF—N=—AY EBNLIATLEI 2D, ZThdhz o TUE
HRER K TR EETLESE R R DD B,

T/, CHERARTEBESITMEE, ¥IFEITIT S, BHOar Y a—RIZk 2 UH
BRIIES 1 o0FRICE DS X0, BREDRERH D, BAWRXES TER2ro7-
73, Apache Hadoop % Apache Spark, Dask 72 ¥ DMiFFHEY 7 vV = 7HBRE L2 &
2 & o THHN A OF| I T 2 BEIEL 2 ho0dh 5. BfE, WHIHELEZITW
72WEEIEONE 2 DZE WY 7 b 27 Tdh S Apache Hadoop, Apache Spark, Dask
WOWTHIAT 5.

Apache Hadoop

Apache Hadoop &1, KERT— X ZRANEH L, 78ULHET 37-0I1ICHVHR
5V 7+ 9 x27D1DOTH5. Hadoopld, A—F> V=RV 7 by =7 LTHETOY
Ry FYV 7 vz 7 MH (Apache Software Foundation: ASF) 23AFLTE D, Java 5ib
TORFERZTNTWS [12].

F:75 Hadoop DIEREL LT, HEID R b L —VEBITREZ AL MROKRERT—X %270
MLTRET 2L, T—22EBD Y 2 — 20 L TGN T 21T 572 D
352D Hadoop I Ko THEEIN 2. KR T -2 252 2 2HIE 3 5%
Bx, WG LW ZER T 27200 T, 7= 23R o TIRD DI T 20, Z
NZNDAY 2 —RIZ Lo TUHLMEROFE R E %, HEINIZ Hadoop 53T 5.

Bix DEFRIT X 5T Hadoop B3R EINTED, ZhehoERTHBEOEMB L2 3
Hadoop Common %, 77HLEDERH 21T 5 Hadoop MapReduce, 7 7 A V> AT
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L L L |

Worker Worker Worker

) Dask
[ | DataFrame
Pandas |

DataFrame

- < > Scheduler |
K 2.6: WiH|5HEUHED A X — K 2.7: Dask D7 —&X 7L —ALDA X =

LT3 % HDFS (Hadoop Distributed File System: HDFS) , fE(dDa > ¥ 2 — X TR X
N7 72X EDOVY —RZEMLED, MWHZREZIEETITO RSS2 -0 7R YE
ZEHT 5 YARN R OBEHZEPHAAENT NS,

Hadoop MapReduce 1%, Google #1iZ X o THRE SN [13], THIUED X H =X LTH
%, MapReduce & L 7= 7 v v =27 D22 TH5B. MapReduce 1%, 5Zo/z7—
ZEJELTENZND ) — RIZIRD 713 % Map a2y, Zh2hd /) — FOFHEL
HIZX2HRZINEL T, BRIZRUHEARZ 1 21I2F e ® 3, Reduce 7RERIZE 5T
MR ENT WS, 200U, WL bUFNLARIEETH D, 5 7 —XHBHEMLTH,
SR ZITS 7 — FEBEZEST Ik o T, ILERHONMEEZR S Z e TE 3.

HDFS X, WD 7 7 A VAT LATHY, THILHOODKELRT— X%, FFE
FNCEH T 2EEZ > TWwa. BRWIZIE, —EDARET7 vy JHMNITKRED T —X
ZOEIL, 2RO/ —FICEETZ2 e TRET 2 WS EHAR L TWS. /= P25
WIEL 72D R LT, —HOT7T—ZMPHEEINTLE->TH, HHDH L/ — FIiTEEZh
727 =25 HEINIE L E NS 720, 1 DO TIHRESEMEZ T 5 Z D AlgEZR, R
ZNA MROREER T — RIS T DA[REL o TV 5.

Hadoop MapReduce &, Google fE23% % L 72 MapReduce £ffi%Z, HDFS & Google File
System [14] Z ZNZNBLET 2 22 TTH A VXA TW5S. L L, TTOESe DERED
e, HELTWA e 74 a— Ridhwnwid, BEER, SERNLZEMDA L -
TW3.

Apache Spark

Apache Spark X, KL T —& %, HEDOa Y2 —RIZHE L CHHTUHEZITH
B2V 7b027D1DOTH5S. ASFIZX->THFEIN, Apache 74 2 RITHE DX, F—
FUV—ZY T Y27 e LTABEATWLS [15].

BREDaYa—2%R, KRBT 2258 LB 6RE L, ifT L CEHELH
21195, ZORRIZ, a2 —XADT—XDIRH 7 IIRFEIT0HER, FITHROME
mEX, BEEHDOY—NTH S Cluster Manager IZ & o> TiThiL 5.

Spark I&, 7—%% RDD (Resilient Distributed Datasets: RDD) ¥ FEXN 2 E D H
ficHElLTehzhd/ — R TEMT%. RDDIX, X4 YA€V LTEHIN, HEI
JEUTA ML —=DICREEREI NG, 2D, XL —I DR FiAAAE BRI D K
SR THEVLD, @METUEZITS N TE 5.
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Hadoop TiZ 1 BIODHULIE Z & ETHIR T2 X P L —J IR T 279, IR EHZED
B CIIMREDE D TLE S L WO MDD 5 7253, Spark idZzh D/ —F EDOXEY
PEMIEHTX 5720, HRIZ XL > Tid Hadoop & D & E#ICHERE T 5.

¥ 72, Spark (& Windows ®° Linux R ED 77 v b 7 4 —2ZHIGELTED, Java= Scala
REDTMT T IVIEFETORLBPTR—FEATVSE. 251, Java APIZREHL,
FATEREIZ Java i~ Y 2 RT3, JVMSFHEOHR— it T3,

JLRMEREE LT, / — R 7 —%&, 7B OEM % 3 5 Spark Core °, B RO T —
KA LT SQLIC K WG D8 WL 21T S5 Spark SQL, 277 7 DILF . ¥ DFERE % 12
#3532 GraphX REDBHEINTWVW 3.

Dask

Dask 1%, Matthew Rocklin iC X o> TR EIh/aIa=74 vy =7 NThHDb, AiFl
DEULEAT S 72DICHWONE Y 7 b =2 7 TH 5. RN BEEEE2ITS 720 DZ X0
BAOYR— bt e ZNZETE 2 K5 IKHRE N, PythonDF A4 75V D1DOTH5
Numpy %°, 7 — X% X% T 572012, RRI|T —XOoBERrRIECTE 27— X EdE L
ZDEEZIREL TW3, Numpy & [A#EIZ Python D Z 4 75V Tdh % Pandas %, Dask
FREICIE] - TR T ZATS Z e AARETH . £/, Daskld, Fidd22507 A4
TI2VEHETHI7A4AT77VTERL, ZhoZz XD EREICLLI vy =54 77V
XK oTWVS.

Dask I & 2 77HULEIX, REDT —XEZEBO 710y ZI1ZOWTHEILTH S, WHT 5
ZriEbhIEHENSE. ZoAICK-T, BElchz7my 7, 1EIIETOT—&
ZAAORBREDN R R B0, XEVHEOEY—7{EZKIEICINZ 2 Z & 23A[REL 72 5.

Dask TlX, W< 222® Numpy BLHl 2 FIRICEE X 72 RE % 1 DD Dask BiAl & A 7%
L, Numpy BCHHEARDY Dask ETOF ¥ > 74 X, FERIZ, Dask D7 —&X 7L —
LEIK 2.7 D E ST, WL O9D Pandas T —&X 7L — A TR XN B.

Dask I3 FI 7 — X o2 B ICHH STV T, AR HEONLEY 2—1D
—DTdH 5 Pandas 1¥, REEDT —X 2T 22X, D9IOS T —&203, XE
VIZINE SN e, BEAICHE—D ALy NTUENTHOINS 128, B D E N
e MBI EF SN 5. Dask I K250 EUE 21T S 2 & T, 200 DOREIIMIRX
N, FurSssOMEERE R FICES .

K ¥ OMAELERECIIERKLED T — 2 o MREAEZHERL, WD
CICFHE L, XOR2REMERET L TWVWAD, REFERDZREPEL D, X
7L LTEHANTRERZRNZ EDRZ W, 207D, HASDLERELEZHEIC LS AT A
WA LB Z i L TRV TRZ BV TV S HEAD W ONFET .
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E3E

ffRL O EZZRLIC AT LDEE

§ 3.1 EEMT7ILI)XLICK Z88E

B 7 13 ) X2 (Genetic Algorithm: GA) &1, 1975412, I ¥ Y K¥D John
Holland 2R L7z, BB ZRRT 5720 DA X 2— VR T4y 77 VITYIXLTH
% [16]. ARb2—VYRT 4 ZRA7NITY XL, FFEOMBERTIRG T, YAKRME
WXL THRHRNCHIG T Z 3 X5 ICEEIE N, 73 ) X LDERNLHHHAD Z &
TH5.

GAZ, MOBMTH 57— 2V PV ZBIE T TR UARZ EEIRER L, EICER
BIZ Ko TREINLESEOEWERZEE L TGRIRL, X, BARZRPHEIKZED
BEZHRDIELB IR e TREREZEN T 2. GA ZEmoELEEIC TV HET
B ZEDHBNT BT,

GA ODEARNBRFTRNZLLNITRL, B8R Ty TOFHET 5. £/, ZOUHEHD 1 O
DIRUHAE A EENh 5.

7 VR N THRBOEREZERT 5
HEHDOBERZNZNDOBEICEZFIET 2

AR S HER) ) TR, TRARER ) 2L, XHROMEERZLRKT 2
REDOEMZHIICERINRHATEXIZ 5.

AT T2I1HED

Ot W=

BONZAEREN S 1 HREHOERIZ S Y X ATERENS. 2ok %, HKOZEET
DRI A =ZBHEBUITE > TT VX LIIHEDZINTWVWBIGENZ .

iz, Z2OMRETOREKRDOBECELEFTES 2. BISE 21X, FIHNCER L 7@K
B LTI ENZEIE T E TV A 02 lis 2ETH 5. —ikiC GA TlX, BEIGE
BBUIR A, FRE3RMEDIETERINS Z 2.,

7o, BRI LWIEREZEAR T XOBEFORED 1DOTHD, BEWHEICX->T
ROMROREHAZIERT 22 TH 5. HEEDOEWVMEAKIZEZ DFEDEENRT S
EOICERZTONS. BROFEL L TA—Ly MEIR, F—F X2 FER, Sv 3>
TR, TV — MERDDH D, YOFED, REINE XKL ERERE L TREMZ K
BEIEANINR X B 2 %E DD 5.

SR
FURVTERCE, BINEDZXTY -, ZOIEHFICL->THELLLEDEZ
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THERTEIRT 2 HETH 5. BERE LT, BEIOEICH E D EDLWERT &R
MERICKERAEDEC BN DB 2 TH 5. TR V7T T 2579,
KRB ZEA S 7R = P 2ITHOREDLD 5.

JL—L v &R
N—L v MER X, EEBICBT 2 Z0ZN0EOEICE Y, Zhs0fats
HHL, BESEOEFNINT 2, SEEROEILEDEHE 238 IRMR e U TRz &R
TREVWHIEBZHTHS. THLDXY v b U TCHEILEDEWEER KD EK
L GERIZNZATREMEDE L 2 20, WINE DERWMERTH - T KRR #EIE
NBAREMD 0 TIER VDT, EREEOZHEEZ RO Z e 3T, RFTINREERIC
ffaoTLES e 2IETEZ 0SS ZenBIFoN 5.

k=7 X &R
F—F X MERCE, FERREILED F—F X b ARIC K> TEMNERZHRIL, X
DB RO ZEZIRL TS HETH L. F—F XA A XDREICED,
TR BWEIKT 2 nWo l-BEERHETE 3.

I')— MRTEER
TV — MRFER2 X, —oHRoRSEBAEOERE, HEHFICZDE DMK
WHRTHIETH S, BEROAI LD TEEEEIRT 2. /2, KXPEREZRD
A7 v NELEE, IFFICHEHICEDESWERIEATHHBLTLES 22D 5.
ZZ, BRI DR S Z e ICH BN L, BWiEE D wEKTE
72WGBICIEEEICR>TLES. 207720, TV — MAFBEIRDPIERINTE /-

X
RX L, AV L > TFREBR T 2ETMELEDDTH B, HAR
WIREIRIC X o GERIZN RIS LT, D3R XNMEIZBIT 2 W5 DGR D—E
FTORMAEZ, X512, HTLWEKORAEREIERT 2 BT HRIEOZ L TH 3.

RAER
RRAER LR, DD EOHERT, [AKROREIL EOBIRTZHDOBIEFICE S
ZBBETH B, KT K o TEREN LKL, ZORBELEFITKEFELER SN
HFADFEHATD 2 720, EALERIIEARREOZHMEZ MR T 2 K& ZH-o TV 2 20

Z5.

RREROBRIEDR, BICERBUC X o THERDEISE 2R D, HIR, KX, BRE
ROBMEEZMEDIEL, HREZR LRV o REMRZIRRT 5. A OEE TR
ol 7ur s ah i shGae, AR EREL TEE, RERIAENSE
L7ce Z2IAEZR > TORBEREROH T, boLdbm0ELEOMEER (EAREE) %Ki
fre R 3581 GAIIKT T 5.

Rz, BHFETRS FiETH 5, IHEBRY — MEERH 713V X 4 (Non-dominated Sort-
ing Genetic Algorithm: NSGA-II) (ZDOWT#HHT 5. NSGA-II &%, Deb 512 & - T 2002
FIRRESIN: [17], GA %2, ZHNRELREICHRL 72D TH 5.
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Non-dominated Crowding

sorting distance Bl
M sorting
[ -
P, £y |[H----- - - =]
L] (4]
° ° ll: Fa ll;
(4] [} __ | | — oy ___ | [— s ___ __ | — | ——
o o 5 1
= Rank! +Rank2 -=— Rejected
N ol ° S rromRORARY ° [ ]
STERRENE [ EELTER ———— ]
N &52H080 N &5VH00 R. E—
M | RRT @Y M BRY HEEN N
B 3.1: IRME b —F X > MERDA X = B 3.2: NSGA-T OjiiiL

NSGA IXMEARDEFH71£%, Goldberg \& X DIBRENIIEHEBS X 7Y — 1 [18] &,
7 VYT RMAGDERZDOEHOCTED, L — MRENR T S —FI2 &k B FiE
D1OTH 5.

FEEBL Y — b (Non-Dominated Sort) & 1%, 1989 4EIZ Goldberg {2 kX DRz 7 1o
VA LT, NSGA-TIZBWTHEISEDEWEEZHH T 2 72DIcH TV A KD Z
YIOMNFTHS. fRE 7T, ALY 70T =7 ) 7275, 7>
TJLNIVDATY 27V RITHIIEICE-T, 2fKiconTs =7 7 %175 &
Dy, FEICHP2AMRPBRIEZ N TES. £72, NSCA-IIIX NSGA Fitk, JEE
Y — P EHAWTWS. NSGA-TTIE, NSGA LT, URD3HICTBWTIEHEYWR
MPIThiTwa

BHER—FT XY MEROEA
BHEE N —F X MEIRCIEZ, 7Y 7PEWEREEEINGERL, £ 02712
FoTHERENZ AL —r7ay bOHTDH, FFEZ7a Y M2 5RO MEIEE
G5 2812, 20— b7y 25— RIS 5 X 5 IfEREER T 3 Fik
ThHb. BHEF—F XV MNEROA X —Y %K 3.11R-F. NSGA-II T, S —
MAET 2 EEEIXFEIC—ETH S, ZDI e OMRIFE LY — MEKRZEIRICK
M2 HEZHEHALTWAS.

BMEY—FOEA
BHEY — P2, R ENIELIXODOX DD ED0EFHliT 2 5ETHS. 2
WERFTOI =27V IO ZFEE - TED, ROMBHCH 2 2 DDED
SRR R L TWS. 22T, i HEHOMRE 2O OIREMEEX, O 1CBEHEI R DT
%32, i—1FHL i+ 1FBHOMZ 07V, 20D 2 LT, f,()1&, i FHOHME
B fi() 22 0EBOETIERLL-BNEKE T2, ROXSITERINS.

- E L) = B (3.1)

Prl»—k

NSGA-IIIZBIF 2 71TV XLDFHENIIOWT, M341RT. /2, KFIET L 0t
B DU RIORT.

1. YAXNOBEBEFP, %7 X LIHMERLT=DE, 4 X N OFHEN Q, Z1EK
L, P Q ZHEET, £ R 2ERT 3.
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2. HEERIXL, EELY -V EREL, 2FEKE S 78 (F1, F2,F3 ) 78
T5.

3. WHOZHOBREN P, BERT 3. 20IEL Y —MCkD, S EMNOD
R 2 BRI Py 25 5.

4. 3 THIREH P ZWKT 289 T, AR A XBNZEZZ2E, YA AN %
B2 TW3 77 DEKICEMEY — 2L T, BHEEINSWVEKRE, EKDY A
AWM N 273 ETHRLTHL.

5. FRER P WCREME N —F XY MEREMEL, XX - BARERE TN EEREE
KU, BETFERERITS. 2O EHERTFEN QL 2IERT 5.

6. BHEH P, & FREE Q. BlHAGDE, HilBRER Ry ZIERT 5.

7. 2~NRD, INETOREZK TR TETHEDELKT T 5.

§ 3.2 HEEOILHDHIRL>EDER

B ZMERL T 212 H 2o T, NCEo TR 7 LAF—2 50 REMPEETIERICK S
HIREZZE L2 TU sk,

FIRE & &, M DEFIREE WK DOIRBICEDE TR ) —ES R EZHIRT 28BS
DZeTH?. BGHROIREBIZIE U TH2EEDOHIEZMZ 7-EBFHEERE, BENZERD
WELHTE B IR WD OEERKEZ X 0VT WD, BEERICE, A ER
ZIEUOHETERADOTI LD, @EZHT MEEE) I g810REBrdEE
THZENTERD, T TIWRREHIM XN G812 BB W DRI D
3. HIREICIIREA LEELD D, JREBICH D DREIRTANENDH L. 22T,
LRI HIRBOREEZANT 5 [19).

IBAHIRR

WARIRE L, BHESE% 1 H g KRICHIBLZBREREDZ L THS. BEIX, K
WCAEMMERICAAI R F MY T L LR SERINATED, F MUY LARKNKTE
EHERFL, MIESHROERMEEOB X ICHETHS. LirL, Eh I T3 eEillricik
HA[REMEIC2 5. BAFEEIC L 5 e, SMESRTERIER, BBAL > DOTFHiDDH 18
AL B 8.0g/ HAM, 18 &M LZME 7.0g/HAIM  HEFRE L TWA. £, I TIZHE
MERE LD D 2560, TEMERES A 74> 2014) TiX, 1 HOBEEIEY 6.0g K
iz B LTWw3 [20] .

EEHIRER

JEEFIRELIZ, BFICETNBEEZa R — LT3 b, ILDOREZESES
PEEDPTERTZ 2 L5 B EINL, — GO EREER EITNIGT 570 DIRERT
H%. lFEOBYTE2, HHEHCELEaL AT — L 2N, R E By
SESIEFHETIHEDL DB, FDD, alATu— L EBNERZHETIVERDS. FE
FIREOHZL LT, 1HDaLZA7u— LOBEEZ 200g LI RICT 2 Z e ERINAT
W3 [21].
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REEHIRE

FEHIRE L1, TN F—HER2 3RRERDS L, FHHEOEIZFEAD 2 WIZFHHE
TEHEEFEFEDZI L THS. FEIR, EE TV IZATRERIINLT—JRER->TWVW5
HERRERTDHS. LHrL, FHEHZERENCEINS 5 2 212 X ) 8RO FEZE, B
JRIBICRZ VR ZDEED, MICHIBRL I T2 L0/ - 4 74 7Y, A REKFARRER
FIZEZTRIEEMED D 2 DT, HELREOEEZENT 2 Z XN ETH L. FEEHIRE
DODHZY LT, BFE-BYLHOEEY 25~40g & L, Zh 2 3BNhcEfln 5 OFE 10g
a1 HOFEEREY 70~130g 125 % Z e R I TW S [22].

7)Y LEIRE

VY LHIREE X, VY L2ORBHBREEITIR o2 NIz, AV Y LOENEE
FIRL2BEDOZETHS. AV Y LIMIHORBELZMHRELD, KOZHRELLD T
B E 2RI LTV B0, FRENBERNEA Y Y LB T X5 e AR
TIeBHDBD, hVULOENELZFET 20ENH L. H) U LHIBEDOHLZ L L
TEFEF-BY7-DDH ) v 2OEBEE% 2000mg DL MRS T 2 e AR IhTWw5 [23].
BHEBRIEFEEBERGEROEARTDH D, SHERE 5722 B2l CIIEIELVWEFER
B BH T 2HEND L. Fiz, BEREICXAHIBEAEE, BoTw»aHKic ko Tl
RS 2RERDPELIZGEDND . KT, BEREIC K o TPHPREITE 2 R4
HIERZHENT 5.

¥EPRIA

BRFE X, 42D Y20 FLEYDORNERLIERK RRK T, [MFEHED R %1
Z5BEMERLTLEY, SIFPREIHRKRTHS. FRFEIE 1L 2802751 5
NTHY, 1HBERFEX, TICHCRBIC X > TR MOBERZEL, £ RV VDRE
BPRLUTHIEST 2PERIRTH 5. 2BFERIRIZA > 2V VIR R 2 K 5 EE 0B IRE T
2, BB, EEIRE R OATEREICER S 2 MR RAER 23D D FAE $ 2 FEIRIE T
»H5. 2BFEREIE, PNHIBAEIFRIERIC X 24 20 VHEPIEIC I D RIEST B2 2 5, 2
RIFEPRIR D FIER X 572 2 BAL 2RI < 7o DI D B IEDEE L 12 5.

7 XV A TITONIRERIF T 70 25 AT, BERFFEIEY 227 DEWHRIZBEWNT,
SAEIT BN DIREDIRTE, FERIFOFIEZ 5% L7z LTW5 [24]. 2D Z eh b,
REZE Y TEFBEESFERRORECEHIR T2 2 hbh 5.

WE R & 2 3 2 72 DRI L 2 P U Wi i nagER I RoAk(bY), BeE, Sk
WTH2. KB WTIE, 1HD7=D ORKIEYHEEES 100g LT &3 2% kKLY
HIBRAS, RSO RBIEICERNS L T 2MFER 1S, FERFIHEEICBT 2 RKIETHIROH
MEDBTEH XN TWS [24]. %72, IFEICBOVTIE, HAPERFERIC X 2 L IEEDIBH
BEONEHETANLF —D 15~25%1cZ 3 Z e I TWS. /-, BYMHcE
W, FERBOFIEY X7 ¥ DEEBWNEN ZHATA X -« 7F VAT, BYHHEDTE
BEEEIT 20g/ HE2BX R A2 S HFRERE NMERAA R STV,

Bl
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B 2 1%, BIMOARIRERSCRMENE XN 2 2 TEROB EPEL R3HADZ L
TH5s. BROKEZ—EELDbDNZ L, HET2ZeRRVWGEENREL, BEET2LE
DNBIRAEIZIR D Z DD 5. BIHESHET L TERENKR TS 2 &, By ot
DZNEVEPMENCERL, &2V v AMGE, &Y VIUE, REEREORFEFEZET
3. IRHIH L TEFEBREICE DML T ZHREND 2. BHEERENET L CTERGE
W, A ERIR, EaHIR, VY AGIRZ Y OBHEEEEITO ZEICKD, BiE
REPEFE DT Z, BHEBEREOGIEL T2 2T 3.

A EDERERFHIRT 2 itk >T, BRERTORERKRNO—DOTH BRI
{, BV VIMFEDREEBEHST 2 Z LN TE S [25]. HABWMEZDOLA K74 2 TlE, 7=
AL ERIRZIT 558, 1HOZAE K BEOEBNE L EHEAREYD 0.6~0.7g T 5
Z BRI N TV S [26].

T2, WHOBNMEERFIRT 2 22 I DIMEMERL, KRB 2 U 27 MK
{BRBZeBbhroT03. HABBEZDOHA K74 T, BlREESE O BEEIE
LT, 1 HOEBEED 6g, 3 g LRI TV [26].

¥/, BHENMET T3, MRNOA Y T 20HMBIERL, TEAHY ¥ AMGE] ZES
AIREMEDS D 5. L7zhio T, AV Y LARKIRSRE L 25, M{EAS YV ¥ 2 5.5mEq/L LUK
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L A5 —)LIZFNEFRT80.1g, 42.3g, 96.2g, 8.1g, 22.5g, 3210mg, 14lmgTHbh, Z
AUSHIFISFCREE L7z 1 HICER I R E 72 AIE < HE 62.36g DAL, AEHE 31.98¢ DL E 53.3¢
DUR, Rk 100g LUR, BYIMkiHE 20g LI EZ 2L TWB Z e bbb,

RICEHHREE DL Z1TS. HhianziiiroiGonsd 1 HOAEL E, IFE, ®
KWy, 65y, BYIMHE, SV U A, aLATu—LZERENT35.7g, 32.6g, 194.5g,
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3.9g, 18.3g, 1465mg, T2mg TH D, T 1 HIZHEE TR 7= A1E L E 36.7g DA E 42.82¢
DUFN, R8E 30.31g DL L, RIKEYr 181.9¢ DI L, % 3g LI 6g Kiili, Vw7 4 1500mg K
HEmzLTWbZehbhb.

BN T, IERFELEZEOKZITS. HhSNLBiZroGEons 1 HORAIKLE,
feE, kb, 65y, BV AV YA, aLZATa— LI ERFNT93.5g, 40.5g,
294.6g, 8.2g, 26.7g, 2988mg, 154mg THH, ZAUI 1 HITEBE IR X2 AEE 92.23¢
DUE, BeE 47.3g KW, ALY 283.8¢ LI L, BYIHME 20g LI E, a1 257 8 —)1 200mg
Kz W7z L TWB I ehbhsd.

RRICEMTERZEOKEITS. HhEXnrhoEons 1 HoRAELE, FE,
ALY, 65, BYRHE, AV LA, aL 27— U ERZENT92.3g, 43.5g, 265.1g,
4.5g, 26.4g, 3612mg, 204mg TH D, ZAUI1 HITEBEINEAIEE82.03g L L, E
B 42.06g DL E, WK 252.4g BIE, 3557 6g AR, BYIHE 20g LE, BV 7 4 3510mg
P EZHZLTWE Zehbhs.

3: KABZEELIIGEICHT3HNEROER

RiZ, RNBEERELL 20EET 3. SHEFEBRLZRAEE LT 4 AFKEME2EE
T5. LNHOEFT Ve LTHRIZ 2K, BREARIT R ROVEIEE, FIRETH
% 170.8cm, 70.4kg & U, MRNIH, BAREE#HLVIZEEE L7z, 2 AHOETLE LT
FEN 48 7%, BREAKREIX B ROEIEE, FHRETH 5 158.3cm, 55.2kg & L, 1
N3, BEREEL VISR E L. 3AHDET LV LTHERIZ 22%, BRCAER
2 XD GE, FHIKETH 5 172.6cm, 64.0kg, MEANIHE, BHEEFEEIL EE VL

L7z, A NHOET LV E LTHERI TR, BREKREIZ1TROFEEE, FHORKETH S
154.8cm, 47.2kg & L, MAldZ, BKRES L UK E L.

RSB L [FRRICK (5.1)~(5.6) EFHWTZNZENDET VOB ANLF —, PHE-
AL E, BDEIRE, DERKEMEZL D DERLFCITIRT. T, HNIT212H
7zo THIHBUE 1 H, SOFMKE D&% 20 77, BOFHMKH D&% 4597, KD
HREOEHZ 6008 Lz, $72, AWISECIRET 2 HEBLIERS X7 212813585
X =R ERLHTITRT.

& 5.6: KAFUTBIT 2 HilF5M:

EmAnY —(keal) | FzAIES HE(g) BB (g) BAkqE#(g)
7N 2509~2709 81.54~ 41.82~ 250.9~
EFN2 1876~2076 60.97~ 31.27~ 187.6~
EFN3 2953~3153 95.97~ 49.22~ 295.3~
EFN4 1575~1775 51.19~ 26.25~ 157.5~

K2, BEEBRSIAER S AT 212 K o TEBICH N UMRAHRE LGRSt 22 L
TVWADHEZITS. &N, Bz VX —DlBE2iT58, 701, 712, T
V3, ETNADOHSIENTBAZLO 1 HIZHEIRT 2L F =13 Z 24 2620keal, 2017keal,
3039kcal, 1755kcal TH D, ZAUIHIFISHD 1 HITBETARNE A a V) —TH % 2509kcal L
b 2709kcal LU, 1876kcal DAL 2076keal LU, 2953kcal BA_E 3153keal BUR, 1575keal DAL
1775kcal LR D#EFHNIZ A - T\ 2 72D ilfeth itz LT\ 3.

38



] 5.7 RABRBED T X =%

EIAOY —(keal) | 7zAlE< Hlg) BE®(2) &kt (e
EFNL 2620 85.15 4367 262.00
EFN2 2017 65.57 33.63 201.74
EFN3 3039 98.77 50.66 303.92
EFNA 1755 57.05 29.26 175.54

Rz, ZNETHDORBRZROHINZMG O ZITS. £TETV1IOHEZITS. HhEh
BRI 66N 5 1 HOLAXSE, IBE, RKIEMEZZENZNT85.15g, 43.67g, 262g
ThHDH, ZHUIHIRIRATRE L1 HITEBIRIREZAEE 81.54g L E, NEHE 41.82¢
DUk, mKEY) 250.9¢ U 27z L TWa Z bbb,

RIZETN2DHEEEITS. ORI » 550025 1 HORAELE, FE, RK
LI Z N ZFH T 65.57g, 33.63g, 201.74g TH D, TAUIHFISEETRE L2 1 HITEE
TARELAXSEG60.97g LLE, IEE 41.82g DAL, mIKIEM) 187.6¢g U L2 7z L TWwb Z &
Nhhb.

FWTETA3OUEEZITS. HAXhIL»6E602% 1 HOAELE, IBE, K
KN FENZENT 98.77g, 50.66g, 303.92¢ TH D, ZAUIHIKISHTHREL- 1 HIZHE
B RE/ANELE95.97g MUE, REHE 49.22¢ DIE, RIK(EH) 295.3g DL EZ /- LTW5a Z
Ehbhb.

RRICETNVADHERITS. HAXNEIr6BE605 1 HORAELKHE, IFE, K
KNI Z 2T 80.1g, 42.3g, 96.2g THH, ZIUIHIKSZMFTERE L1 HICEBIT
NEAELE 57.05g DAL, B8HE 29.26g DL E, RIK(EY 175.54g U EZ /=L TWB Z ¥
Nhhb.

4: BHTZHBEEELBRICHT S HAICHD > IR DLEE

HETRZIERIC D72 - T, HJ15 2 HEZZEE LIGEINT 2 M2 030 o 7 IR D
RELSSITRT. £58&D, 1 HDOHENLEZH I L7z &0 IR DIEE1E 946.73 7Y,
2 HIT DB Z 1 L7 & 2O O F321% 942.257 %), 3 HO OB ZH N Lz &
D SRR DN 956.817 #, 4 Hor DERILZ H I L7z & & 0 1REE D F351% 1092.31
#, 5 HOlkr e Uiz 2o R D13 904.821 7, 6 H Dl vz x Lz
= OHARE D13 928.317 %, 7T HA ORI %2 I L7z & = 0 H HIREE D313 934.55
WTHsZ Dol

CORER»PS, HWAOT2HMELHE L THHEITREIEHEDE L LW b2 5.

£ 5.8: 1 HZ ¥ OHERAERR D ALBEEERS]

14 2H 3B 4R 5H 6H 78

1EIB(sec) | 930.58 | 909.66 | 899.54 | 899.89 | 866.91 | 935.38 | 946.33
2[EH(sec) | 929.34 | 938.16 | 1051.69 | 1452.54 | 933.714 | 959.39 | 977.4
3[EH(sec) | 980.27 | 978.95 | 919.22 | 924.49 | 913.84 | 890.18 | 879.92
EH(sec) | 946.73 | 942.257 | 956.817 | 1092.31 | 904.821 | 928.317 | 934.55
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HHDIC

A AETFERERORCKILIZEY, Py 7T7—FReWol, FRICIHRNLF—Z2EEIL T
LEIDEIORBEENKELILE o206, BfE, AIEHEREZES N2 8L T
W5, EEEERE T T2 —20DHEE LT, RKENTVADENEBEERZLLZI 2N
HRINTWS. LaL, REANT VY ROENIERIAERKICIE, ZDANDGKIER, FEE
BHREEICEo TR =2 —PREOEZHFAB LR 1R S, BRIIERERD E T
FEWZ bbb,

INSDREEBRT 272012, KRBIFETIX, Web 34 F 756035 L S PIHEHRPE
Mifitg 2 iEH L, HlRSREE2EERTE 2ZHIERN 7 LT Y X212 & - THEIICHET
PERETBAIATLABER L. £, ZOBVIERS A7 L34 EEERZE>TW
AARTVUAFXF—FEoTVWARATHRHATEZSZESITLTWVWAS.

AL TIRE L MR E & R AZCRIEIT G U7z BEIRASZAER S R 7 4 %2 FEERICEE X
B-EBEERE LT, ZHNRELIC X > TER I BTG FHBERR, R a2 2K
IMELU S, BE LGSR LB oM NT2 28BN TEL,

AFEOFEE LT, BT 22— —DIFAIZE>TRERH 2 X51I25 52 %, B
EHD2EMEZORENRHNIEINE LT IRERDHDEEZS.
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