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Nuorium & 132, #EHEE, F L THERRWLRMENHFZHH L 3. Nuorium D& & B ) OF{EH
AT LN TEET.

m Nuorium &3

Nuorium (3P ] % 5 BT < 72D 1N S 1172 Numerical Optimizer D728 9 GUI
BREITd. WL ¥~ “Numerical Optimizer” 1, IRD 22095 7% A PUHBEETHEE Sy r — I TF.

o BELEIW D72 DE 7Y ¥ 5l SIMPLE

o ZRRGRIGT VT X 4
Nuorium Z 9% Z & C, D %S Numerical Optimizer DFES) % T2 1 E M L, KPR E O &
AL - K - I E Vo= HOTNAE AL — AT R TIEHTEE Y. Nuorium DFLFMY 2 R
ZRIZHETET.

o Nuorium (FVR T S RAR T E D00 ML ER L7 U EhTwEd. M T
TUr T3 7NGE LSRR - R - WA W7+ Y PR LTSz, A ML A
% < SIMPLE Z itk 45 2 &N TEEY

e Nuorium 72 5, ETFNVOMEREZ VWO TH BLAIZAY OBFREAL, liHIIPOFRKIIAHA AT
AXTHIENTEEY. oM, Y 2T T7 4 7 ITHIRRT 24 22 B L, EARN%
o SRR DI SR L 7.

e EFNOYN FEFEMTIE, RALMAZITERTSHI 0L, FLMNRREZLELETHIL
b 7% <, Nuorium TEHLTIT) TEVTEET. bLETNRBIZHY BHo72HEICD, €
TNWVRABRD EZTHEAEL TWE DD, Nuorium (XZDFN0D ZMFEICDO2 D LT #HZ TN
7.

e Nuorium Zff9) 2 & TETFNVOMEZWMIHRR, 2L ZBMRET NV TH > THLETVOEER
I LI ENMRICEY . TLTHEHICHRZVEROALZESICEKRTE, BWREHE
ZENCLCOMEMIICHE ST A ENTEET. O, Excel NDIY —HfHIIITH T L3
T&E9.

DL o X 9 12 Numerical Optimizer D720 DBGHTIC A S b LW X9, FIZ% < @ TFKAY Nuorium (2
NTBY, TXTD AL Numerical Optimizer DR T ¥ ¥ ¥ VKT 2 2 L TE F 7.

% | Nuorium & & Numerical Optimizer D72 D2 DT |
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1.1.17 Nuorium & Visual Analytics Platform

Nuorium (& Visual Analytics Platform 7> 5 %, Numerical Optimizer €7 V7 A4 2> D32 T F A I A
—a—IlHb Wkl 2ERTLIETRETEET.

Visual Analytics Platform |- ® Nuorium &, Visual Analytics Platform @ 7 H —23E 7)) - 57— % #ARHE
BEZdH) 720, 7u =X DEREIREL TS ZE W,

1.1.2 D42V RUERE

Nuorium DEBFD 7 4 ¥ By DFIRY A XL FIRMEDRREIL, [X =2 —/3—] = [Mif] = [V 1
Y RURE #EIRT L L THANDEET 4 ¥ FonbiiwEY. e 3EEd) 7

o T WO E TS - M THOFIRY A XL FORMIEZ e E L CRIEER L 4

o BLEME THEEH) « W ICREE DM CTRIESR L £ 5.

o WITHRAALTRES) © FITHRAILTKIES) L £ 3.

1.2 LY

Nuorium (& [ 7 7 4 VHREWTE ] & [EF)V - 7— @R WEE ] 225% 0 3. R#ELEHEIEEH
LOWNSHHIT) ZENTELT.
7 74 IVIREEE
T 7 ANVEREDSB AL OWETY.
EFIN - F— 2ERFREE
TNV - Ty EREREL, SEROMREMETE T
Nuorium 13 2 NS DWE 24 LT, BHEDOMEZETFY ¥ 7L, flfbic X 5 Mz 338 L ¥4
Nuorium ® 7 7 4 MREHH OERIZK 1.1 DL BY T, KL TKRD 3OS R) 7.
1. =74 7%
2. FIVIEH
3. &)
DIV, BHRErmipE 0Lk 2> 5947, #ROMERTTELR EOERN LMER IR - T, HICKHEE
AHHLET.

Nuorium 1—%H4 R BB NTT T—I BV T I



1.2 BAWEENTT

€ Nuorium
P (=3 E=o BiEl
b =G | BEROTRTOT-IIAL
= ETIVER
952

=-ff newModel_2016/11/22 16:29:52
~[@ objectives
costTotal
—H sets
B
=[H elements
ies
~IH Parameters
- ali]

Variables

3

¥

7 9/20, B 13/13

~EZ

@ FF newModel.smp* %

v 4

oL fm e - "

1 //-LP

2 Variable-x;

3 Variable-y;

4 Objective-costTotal(type-=-minimize);
5 costTotal-=-180%*x-+-160%y;

6 64y »=-12;

T 4% +.6*y->=24;

8 B-<=x-<=-5;

9 8-c=y <=5

18 solve();

12 //-for-loop

13 OrderedSet-S="p-q-r";

14 Element-i(set=S);

15 Parameter-a(index=1i);

16 for(i=5.first();-i<S; i=S.next(i)){

17 a[i]-=-2*S.position(i);

18 }

19 a.val.print();-//-a["p"]1-=-2,.a["q"]-=-4,-a["r"]-=-6

m EEEA

A - F-SEREENER

15 O | Chrome v

o=

[ summary.og ) message.log

1 [mknuopt]
mknuopt.bat-Ver:-2.2.4-for -MSI-Numerical -Optimizer
Copyright-(C)-1991-NTT-DATA-Mathematical Systems-Inc.

Output: -newModel_info. json
Compiling-newModel.obj.
Compiling:newModelCheck.obj.
9 Compiling-newModel_json.obj.
10 Compiling-newModelControl.obj.
11 Linking.

12 OQutput: -newModel.exe

13 mknuopt: -Success.

16 [Expand-Constraints-and-Objectives]
17 newModel.smp:5:info:
18 newModel.smp:6:info:
19 newModel.smp:7:info:
20 newModel.smp:8:info:
21 newModel.smp:9:info:

BRI HIHI
BB - B
BRI HIH
BB B

(2/5) name=""
(3/5) -name=""
(4/5) name=""
(5/5) -name=""

23 [About -Numerical-Optimizer]
24 MSI-Numerical-Optimizer-19.0.8-(NLP/LP/IP/SDP-module)

25 <with-META-HEURISTICS engine- "wcsp"/"repsp”>

26 <with-GLOBAL-OPTIMIZATION-add-on- "global">

27 <with-DERIVATIVE-FREE-OPTIMIZATION add-on- "DF0">

28 , -Copyright-(C)-1991-NTT-DATA-Mathematical-Systems-Inc.
29

30 u -

newModel.smp SIS CRLF YJMJ:4 simple_min 3807.14 MiB (46.59%)

121 IF«%

BHFHBEIEET) V7V SiESIMPLE IC X » Ttk 2479, St 3 A fEudmmh o =57 1

I (M 1.2) TY

4 newModel.smp*

WD 00 = O LA fa LW b =

/fLP
Variable-x;
Variable-y;

Objective-costTotal(type-=

Build-with-Microsoft-Visual-Studio-2018(64bit)-on:64bit - Windows|

EBAh - BHIBIE- (1/5) -name="costTotal"

costTotal-=-188%x-+-168%y;

6*x-+-y-2=-12;
4%x - +-b%y->=-24;
Be<=ex-<=-5;
B-<=-y-<=-5;

K12 =54 %

BIZIZRONEZ Z7 4 ¥ #HBISEE L 7.

minimize);

// LP.smp
Variable x;

Variable y;

Nuorium 1—H4H4 R

Objective costTotal(type =

minimize) ;

BB NTT -8B T L




4 F1E [FLBIC

costTotal = 180*x + 160%y;
6*x + y >= 12;

4xx + 6xy >= 24;

0 <= x <= b;

0 <=y <= 5;

solve();

x.val.print(); // output to stdout

FATREY = WN=DFEFTT A 32 2 g, [X =2 —3—]— [ l] — [F47] Z@IRL TLZE
W, Zofl, 527 v 7 TRRENLTAYTFAIM A= 2— (HM1.3) OFTE2#ER, LITF ¥—
WCEBTa— My FF—ICXoTHFETTHIENTEET. FET27H) T LT, I NTHNE
D FFET I [ % Numerical Optimizer 25K L £ 5.

E newModel.smp b4

“ gIhED
O ar-

i B0y
lEATER

Q &=
@ =i

> =T
T EILk

13 ary7F%FAPA=a—

F4TIE SIMPLE DYV FHFRTWET. BEIZE L FaEfTo TWBEAIZIZE L R Fae 2% 2% v
L, KRBT aZA2FGTLET. ELVFOARERITHIZED, A2a2—N—RIVTFAPAZ2—
Ll TEFY. ZBENVFFARRETTIEZ T ANVERETETEA.

1.22 EFIViER

YOV RERICHIBH 2 BEEImE 7 Vo BB, 28, 92— %205 2%FRLET (K
1.4).

Nuorium 21—+ R BB NTT -8B T L



1.3 EFILETF—5DER 5

‘% ETIIER
D32
~ff newModel_2016/11/22 16:29:52

— Objectives
‘- costTotal

—"ﬁ Parameters

—" Variables

1.4 EFVIEHR

1.2.3 #{iEH7H
Nuorium (F ¥V F X723 FET@EPICu 72 M La—H 23R L I¥. KMH IR YEH Y £7.
stdout.log

CV RRFEATAME) - KM L7- & Eou 7 1EHA, SIMPLE LTl #1757z .val.print () %
EOEENNOGEOMND, TL—r T FAPTERINET.

solfile.log
Numerical Optimizer 251719 % solfile # Z/R L 7.

summary.log
RIFIZE L 72ET VO HMBEE, 28, NI A= 2T 5 ENTEET.
summary.log TSN WEFI 2 BHICOWTIE, M REE»S R 2 & TE .
FEAlRE R 3Bl [5 FEIRE RIS OV T IS TREBL 7.

message.log

Nuorium DA =R Yy 7T v FTEN A v -V OBREIFEREINTT.

BEN s7er—soum

1.3.1 Visual Analytics Platform D&

ETFNT 7 ANEZINCT =7 774NV (Qat T2t csv 774 V) DB ELRLGE, EFVET—

Nuorium 21—+ R BB NTT -8B T L
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% @RI Visual Analytics Platform L7 v —[X (X 1.5) X > TV E 7.

table

DAT ‘E’r = Ek:

data model DataGraph
Viewer

PRM

NUOPT}

TFH—A

1.5  Visual Analytics Platform .07 0 —

BIZIZRONEZ T 74 FHBICEB L2 LET.

// LP.smp

Variable x, y;

Parameter a, b;

Objective costTotal(type = minimize) ;
costTotal = a*x + bx*y;

6*x + y >= 12;

4xx + 6%y >= 24;

0 <= x <= b;

0 <=y <= 5;

COWHEITE, albbAEFIVT 74 NVIP.smp DTF—FTHY, INSOEMLNREEZT—5 7 7
A WIZEEAR LT, Visual Analytics Platform O 70— ZHWTET IV EHEBRTL2LENH D 7.

ETNET—F OFEBIIPHEL 727 —F DA IOV TIE, BI#E [6Visual Analytics Platform [
7= AMINZOWT] IZTHBLET.

1.32 RFVR7O0-20EZES

Nuorium FIZHR S E LT 7 7 A VEZHWT, FETLTLZE v, BEHWTWwWAETF—% 7 7
ANV e HEIWIZER L C, BBtz wE 7.

BEOT— & @R ZEHNIY ) B2 CTRH HBEIE, 7NV - 7Ty HEREHAZAHALES. Lo
T =Y HLRTETT B 0E, FTT ATV OLICHLT YRRy 7 ANOIELET

Nuorium 21—+ R BB NTT -8B T L



IT 4 ZITDONT

Nuorium D L7 4 % 135 B 7 i £ 4% 68 % 5 - 72 MDI ( Multiple Document Interface ) T3. L7 4 %

BHARTHE RN LMIELT LI EPTEIT

DF, =274 2 0f%#, =714 5 OFMRE, TL T4 yRBEOREHEIOVWTHIL .

MDI & L TOELERRIZKDOELB ) TT.

2TITF1 4
BRO7 7 ANVERKICHETS . BAERETD 7 7 4 VICHES 2GS, WE T O
T—F AN—IZFREINET.

EESE
i S 0 T 2 A F 72 IR 2 0 L CRRE T A 2 LASTE Y. SEI SN KM E RS v
ELUET.
RA VIR TITAIPERINTEREINTET. £ VIZFEMLTBY, WELZITH &
FTRTORAL VIS NFET.
W ERE R 5 2 LT, WO T 7 A VRITBDL VT 7 4 VB NRA 5 TR
WCFRTEET.

EFIN - T-HEREDES)
EFN - T — F HAREH TR L 72 8ARIC X 2 il LR R 2 AT T A 2 e TEE T
V= WN—=DFEFRY Y OWIIH DI RKRY 7 A00, EOETFIV - 7F—FH#ETETT S
PERETEET
7aY s b REEERHEREZ DO DR L TR WIRETIE, =571 & LI TwA T
RCOF—=5 7 7 AV EBEMREF O SIMPLE 7 7 4 VT, EFN - F— ¥ lfrafk L 5
¥y MEEBD, COMKEIVRRy 7 ANSIRET LI LN TEET

m I5 1% & SIMPLE

BPETE EDOE TN ZGR T 5 SIMPLE (X C++D 7 5 A5 4 75 1) & LTEEINRTVWS 2D,
SIMPLE D ¥ ¥ ¥ v 7 ZI3HARM % 555 C C/C++ICHE L THB Y, C/C++ & IEHITPE - 72408l & F¢
LET.

Z D72 SIMPLE DFLib iV { DD SN T WD C/IC++DI—T 4 Y T AZ A VaRFIH LD,
HLLIESIMPLEIHD I =714 ¥ 7 A Y A Vit o 725tk 2479 S RSB T ENH Y T

ZNhH D% { 1X SIMPLE DRtk DFETLIZE D 2 A T35S, Nuorium 22§25 71 ¥ 12fiib >
TWAHMREREEZHWALZET, BHICBEETLIENTETT

Nuorium 1—YHA K MRS NTT T—IHIEY R T I
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IF47IEERT—~ (ZF 1 Y OMmH) ICEDETSIMPLE DX —7— K2, 54 h§hHEL
b2, HEMERE Db TWwa 7w, MHICF—T7—F2EWILAZD, F—ANI ZAZ2HEIC
i<z e TE Y. HICHBIMSHETIE SIMPLE E DA 714 F 4 (Z=Xvy ) LEMIZET
E3c

oM, ERREFTIEIMET 7ANND T4 —FNy 2T /57— aryew)ETirbh
F9. TLCERBIICL 2EELRRER, BHEOH— Vv EERL7-FRGEER & HETT.

FREEIZIRR72 SIMPLE % 5eik§ % B TRV OHREDS, Nuorium D74 # & LTTFOMNBLTWET

| 22 EERPLET

UTICZF A P OFELEEZHPFLIT. S UMNOERICOVWTIR (A2 —/N—] = [~
T [F—NA VYRR ZSHL TSN,

HEl1 7>k
I—F7ay 7 &EIBIS, F 74 X TEINLZZHA AT, 4 V72 bl (K2.1) #HE)
TITVWE 9.
16~ for(i=5.first(); i<5: i=5.next(1)){
17 bli] = 2*S.position(i);
18 }
K21 4 v7r M
*B7ZER

AULF—ZWLEDESTFFA P2y ABINT S &, SR EIGEIR (M22) $A52 ¢ TEET

1 /f block selection:! Alt-MouseSelection
2 5Set I: Element if(set=I):

3 Set J: Element j|(set=1);

4 Set K: Element K(set=K):

5 Variable z(index=k):

X22 HEER

BB DX > ME
IXITT N (FERET AT E) BTGB WEGEBIRL, Ctl-/F 721% Ctrl-Shift-/ % ¥ —
AT HZET, BIREEZaXA Y 7Y (F@7yaxAvb) 528085 TEET (M

2.3).
1 Variable x; 1 /f Variable x;
2 Variable y; 2 // Variable y;
K23 TAVFTHNTYaARAY
EHE-F

FIO ¥ =292 LT, =574 FHBOAZHVIIRE (EPE-F) KT5Z2ETETT

Nuorium 21—+ R BB NTT -8B T L



2.2 IT1YDEISHAE 9

(H24). ZBHOFI0OXF—2M3T I CHEPE—F2HBETLIENTETT

N
| I EE E-= BBt LT 4 ETIL-T-SEREMC0ER

b =T BEROTATOT-SIFL - | 4 L @ 15 | Chrome

|
|1

111, B yL newModelsmp SJIS CRLF YJh§7:4 simple_min 3518 87 MiB (43.06%)|

K24 HHhE-F

BB
SIMPLE ® 2 — N2 C HEflic o Bfiz 27 £9. A—vvd— (1 | »<) TBHL,
¥ 7xF—ni§ LT, MiEMETEIRTEET. Cul-Space x F—ANTHZ LT, A=V
Wb BT O X TH 2RI, Mgz s cEET (K25). fivEmmEEL @
HOATE—FIZRETIZE, Bsc F—%2 AL TLZE W,

1 'u'aril
VarisbleParameter keyword
Variable keyword
IntegerVariable keyword
DiscreteVariable keyword
IntegerVariable snippet
DiscreteVariable snippet

X 2.5 BB

ZEERICITRD 3 HE D Y 7.

e keyword : Variable, Parameter 7 & @ SIMPLE D ¥ —7 —

e snippet : SIMPLE T% ] S 1% @ 5L

o local * L= DWHEHNI AT L7237
snippet {2 & B iseMEMiL, [X2.6 D X ) ITHIEFHASFRICEIR SN E . MLFHPITIE snippet
DOWNHEDRRBEEINTNE T,

Nuorium 1—YHA K BB NTT T—IHIBEY T I
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Obje
Objective snippet | Objective
Objective keywor

“ | objecti 1 =$42});
options.defaultObjectiveTarget jective ${13(type=5{2})

options.defaultObjectiveleight
2.6 snippet |2 X B Hfi5E

Bl 21X Objective ${1}(type=${2}); & 9 snippet IX, Z—HIZLB${1} L ${2I~DATI %
ZIRHTFHZEERLTVET. SOYEITFERIIZ O snippet ZEIRNT 2L, KO L HITAT)
INnE9.

Objective | (type=);

NEA =Y V%KL TWETA, snippet DAL EBITIDHLMEICH -V VERL LT
COMEIFZ$IDMIEIC R >TEY), TabF—%2MF 2 LT, WITRTLHIITH =V LV E${2}D
MENERTLZ ENTETT.

Objective (type=I);

Z LTI DIRED S Shift-Tab ¥ —% AN T 5 &, ${1IDONEICERT LI LN TEXET.
7/ Tr—=3ar

SIMPLE O3 — F& YV N 7213 FEAT L72EE, SH IO stdout.log XM 21T Tz

SIMPLE I — ROFEGXITADY) Y 7 FNESNLZEHRDHYET. Zo) vy 7 ERIIZ T4 ¥

DLMAE T AT HF GV EINTA Y —FIRICT /77— a v (FER) L LTERSNET

(K27). TOOT ) T—2ark2FREEDHIIMTHETERRLTBLLENH) 7.

1 Set K;

? Element k(set=K):

3 Variable z(index=k):

4 8 <= z[k] == 1;

5 B <= sum(z[k],k):

6 Objective f(type=minimize)};
i T = sum(z[k],k):

B8 solve(f);

K27 7/5—vav

I7 4 N TIE AILE 7213 AleShiftE # ¥ — AN $52 LT, %7/ 57— 3 y~BAEAT»
EIY T, TONEERRRTHILHTEET (M283H).

Nuorium 21—+ R BB NTT -8B T L



2.2 IF15DEISHEE 11

Set K:

Element kiset=K):
Variable z(index=k):
b <= 2[k] <= 1;

o

newModel.smp:4:info: BEF #IFIZ  (1/3) name=""

B L Bd =

&5 B <= sum(z[k],k);
Dbjective f(type=minimize);

£y f = sum(z[k],k):

B3 solve(f):

K28 T /7—Yar~\Dix TS

IERERBIRR
LFHIREZAT) B (] 28RN (K29) §52 6T, IEREBZHBRSTS T,

RIECE:

w o~ Al
X 29 IEHEBKRE

EBEBTHEHT 2 X LFRZOFRL EICOWTIE, Wik [AIEREB ] 230U T2
S,

HVE VKRR
SCFHIRRER 247 ) BRIC [Aa] 2 BIRL 2o 7236 (X2.10) 121, KSCFEAF2 KB L 2
WIRER (HWFVRE) TEFT. Pl IE Set EMELALEIL, T ORELAR LY
FlITIE, set bMHENLRICHRD 7.

FhAa\b ®
» oA All
K210 HuvFviE
EN—HIRE
SCFHIMER AT 9 B [\b] &2 IR (34 2. 11) T5I LT, LFHNNEL—HL72D OO HIMRFED
TEF9. FlziX variable &R L 72 , filC IntegerVariable 23H > 72 HTDH, &

L—FH LT\ IntegerVariable | i{b’?@kéi)‘ 57, Variable DAMKIMRIZHR Y 7.

t Aa ®

v o~ All

211 EX—FHME

Nuorium 21—+ R BB NTT -8B T L
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RFRIERDERR
FHIRE 2T o T [All] IR (X2.12) $§52 8T, MBEMRZERRT LI ENTEIT.

¥ Aa\b x
w oA Al

X212 MFEEREOLERR

BEIRBEH DI BH
EEOHFIRZ EIRL, Alt-Shift-L F 7213 Cul-Shift-F1 2 ¥ — A3 562 & T, #INFEWKIIH S
I—-FEFVBELIETEET (K2.13). BRIEZ//ICEETAY MEBOAZTTHD &
AIWEITIE, IEHEBMRET// «EMEL (AN 2 LT, MEBEHRE BN 2251, %
FREROPF ) BAZFETTLE, IRXTFAVELIEAFTEET.

costTotal = 188%x + 16@%y;

B*x + y == 12; g
4*x + b*y >= 24; b
B <= x <= 5; 18
B <=y <= 5;

solve():

costTotal = 188%x + 168%y,;

=l N L

solvel):

[ T - R s

213 EFGHOYT Y B A

P Cul-TIZ & o TERFRZ KIE TS EATEHDOT, JEHELT//IZE B a x>y bl
ETRTENL, Cull & F—ANLT, EREREH B0, /10823 27 MEBUIE
FTRTHD B EHNTEET.

WO BEAZBETHI2E, IVEZ->TVEETZ 7 ) v 7 LTLZ3 v, B L < IF Ale-Shift-0
EX—ANTHILT, IXRTOMYEAZHRTLIENTEET. ZogHHEO0F—L L
TiE, 7vF—D0oF—ZHAHTHILDBTEEIEA.

TIVFH—-VI
Ctl-Alt-(H =V NV F =1t | o) 2 F—ANTHIET, W=V NVEINFIZTHLIENTEE
T RERICIE -V NVEERSD, FEEse ¥ =2 AN LTHBETEET. S VFAH—VIL
EMHTA2HHOE LTREBTET.

BRITICD > TRA—OXFINEANET 25E
214 1Z/RF & 9 12 Variable 253 171l /zoTh o7 LET. T2 TCul-Alt-} -
EE I Z2lEITFTADLTLEZE N, §EM215ITRTEHIC, A=V N3 H
WD FET. COFER216 DL I Integer E ANTH I LT, HHEABOES 2%
BEBOESNE—HICESRI LI ENPTEIT.

Nuorium 1—%H4 R BB NTT T—I BV T I



2.2 IF15DEISHEE 13

1 |fariable x; 1 pariable x; 1 Integerfariable x;

2 Variable y; 2 \|ariable y; 2 Integerfariable y;

3 Variable z; 3 Variable z; 3 Integerfariable z;
X 2.14 Xl 2.15 X 2.16

Bh -MIEOXFI & BHRIRT 158
217 R T & ) IZ Variable DHENIALED H 572 LET. H— V)V % Variable IZ
BHET, Cul-Alt-—-—=% =2 2[HFTADLTLZS V. 2L 2181IRY
912, EEN/ALEICH B Variable  BHGRIRT L2 2 L TEX T

1 Variable x; 1 '-.-'ariahle| X

2z 2

3 3

4 '-.-'af"_ﬁhle y: 4 '-.-'ariahle| v

J J

f f

Fi Variable z; 7 '-.-'a"iahle‘ z!
X 2.17 (4 2.18

79 7 4 v 27 K7 A4 3T Intel Graphics Controller # CFIJHDOEEICIE, TH 5O ENBEL IR
WA RS 2560550 3. VT A=V VEHEHTEILERT T 7497 FIA4NDE
SE A O W R D BERE 2 MAP TR E L TL 223,

region &
region ¥ 7% 7 7 A WVICREHRTH I LT, T BAFHIREZIHEETE LY. region ¥ 72 HNWTH
ZET, RRGE77ANVOMELZMMT 5 LhTEET.
region ¥ 7 DFLIBIZRD & H 12TV F T

//#region
Set I;
Element i(set=I);

Variable x(index=i);

//#endregion

//#region & //#endregion TH I N7-HIHAM ) BAMIRE 2 ) 5.
region ¥ 7 TR EN2HIBIE, POV EINIZREBTT7 7 AV EHE 9. &8 //#region
DRIZTA Y PRIBRLT DI ENTEET.

//#region 6
Set I;
Set J;
Set K;

//#endregion

Nuorium 21—+ R BB NTT -8B T L



14 FE2E IT«5[CDVT

| 23 EE2TE T

LAY DLFEIA AR T =% (LFBRHERL) 20T FIZHTLREIR, [X=2—3—]
— W] =~ [ 74 PRE]L DLBZFA AN DOEFICHAHBE—2 %27 ) v 7 $THIET
BN biET 4 v by (K219 2647w ET.

costTotal = 188%x + 16@%y;

B

6 6% +y == 12; 5 ostTotal = 180%x + 16@8%y;
7 A%y + By >= 24; 6

8 B <= x <= 5; 18  solve():

9 B <=y <=5

18  solve():

X219 54 ¥ i%E M

I 4 FREDLETIREELMRET H720DH T NVa—RTY. REDEENY Y I Vva—F
WU TNVI A LIEBENRTETOT, BB L TREZTEL T3 W,

REX T 255G TICHS 0K Ry 2 LT 23w, WREORREICR TG (7
TAIVIM AT LTSN,

IFA4 R EDKHEZ T I TEIWZUTIWCEHHL 9.

23.1 L1779k

AP AP
A X (/M 6 ki 72) 2REL T
F—7
IT4 Y DT =<2, REasHSDO Light R ERD O Dark RO 2 JFEAH D, HhbedTH
IZIT 5 BEEHYEIT. TN DLBHADTF—<ERELET.

Nuorium 21—+ R BB NTT -8B T L
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#21 F—~—H

Light 52 (14 ffi#H) | Dark & (19 Fii%H)

Chrome Ambiance

Clouds Chaos

Crimson Editor Clouds Midnight

Dawn Cobalt

Dreamweaver idle Fingers

Eclipse Kr Theme

GitHub Merbivore

Retro LCD Merbivore Soft

Solarized Light Mono Industrial

TextMate Monokai

Tomorrow Pastel on dark

XCode Solarized Dark

Kuroir Terminal

KatzenMilch Tomorrow Night
Tomorrow Night Blue
Tomorrow Night Bright
Tomorrow Night Eighties
Twilight
Vibrant Ink

Iy K4q R
i % 47 RO & L E W0 BUEOMO A R—2DHA X (5 K4 X (/Mi o/
R 32)) ZRE L 39

2.32 #HfibE#H

{ L[ 1,0 EH
{LLL Y T2 ERCLE, ZOMORBREN ) ELEEZANCTI2LEI PEREL
F3. D EAIEMOBBITOESOMBICH LK Y —OHEBICER SN TEAY -V
oW ET (K220, K221 5H).

16~ for(i=5.first(); i<5; i=5S.next(i)){

17 a[i] = 2*S.position(i);
18 1} 16+ for(i=5.first(); i<5; i=S.next(i)){=2}
X220 TFTEMA<—2h50HDEA 221 ) EAE

Nuorium 21—+ R BB NTT -8B T L



16 FE2E IT«5[CDVT

{HLI[L/x¥DIFUEAZETT—KT77 b
{L L, /A¥DOWHEARAZIT) TEA—VIIIT AN =V VY20 TR WEEIZIE,
HEIWIC 7 =2 — 77 8350 eikE@ LT

233 %7

ATHAX
Y TDOHAX (R/ME2 /IKMES) ZatELE7. BIRIT4ERETLE, PAAR—R 41
GORISER 5 TICHRELET.

JYIhET
¥ THREMANR—ZATRATE0EI R ELET. FHAR—ZATRHLZLETH, 71—
INVDORENEY THH o7 GEE R UBENICR ) $7.

2.34 Ro/0O-ViIN\—

KFEZX7O—ILIN—&EICRKR

KFEAZ B— W= WICHFERLET
|EHEX/7O-ILN—FHICKR

MEAZ O — V= FICERLET

2.3.5 HEMR

ITES
Y —DBEBIATHFTEERTENE) PR ELET.
7y — L IR FEIROLEMNC D L HE (K 222) O LT, fTHFERT /) T—varienll
WAEFIRT HHFIKTT.

[ e R

i
X222 HF—
HETENTIIMAB
H—=INVWHDIITENL T4 VT ENEIPERELTT.
172 NBEDOERR

FTERIPAAR=—ZACE DAL VTV VEAME, BI2231RTEHI2F1 7 FICFERT 5
PEIDPERELTT. EHAR—AIZLE>TA VTV VOB ESZAZLIETETHA.

Nuorium 1—%H4 R BB NTT T—I BV T I
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1 12345678
2

X223 ZT7THAXDBA4DOBEDL v F NENOFIROBET 21T7H)

HEXFOET
EUFIRSNAVLT (@A, PAAR—R, 57, ) 23 VKD v 7 FRT o7 ED
BEBELET. TAORRELF A Y OF—~IkoTREY T

2.3.6 SIMPLE #&3f#tfh

(),{ Y& EDBHEHHE
KD X )7 2 3LFD D D565, BADOL T2 ATIL7ZBICHETD 5 —H O T % 4l
ETHENEIVERELTT. MITENRELTROSEYDH ) 5
e ()
o{}
o[ 1]
*—7— NBEBfiE
E7Y v 7 Fil SIMPLE O VHJEE (F—7— F) OLFH %2 ANHIZ, AEHTED) A P&k
AT HNEIERELETY. HEHEY A FOHIZIE SIMPLE O FRGEETHRLL LD, u—7
WISRRB LTS A TEINE T, MEOBELF—T— FONA, T4 F OFRFEITHER
LET.
e il WA A
F—T— NS T4 FOREIZIRD 3ERE D) 7.
o fH#EX — 7 — | : SIMPLE THIN 2 HH#EMN L F — T — FOAEZNL T4 F LHBEHIR)
AMZEDET.
e &2F¥—"7—F SIMPLED&F—"T7—F&NA F4 P LHBHEY XA MNIEOET
e ¥ —7— F &C/C++ : SIMPLEDEF —7 — F& C/C++DF—T—F&ZN{ 74 FLH
Bhse) A MIED T

2.3.7 HbiRL
#r1)3R U e

P B LCFRUSHRE L2 XLFHT, iRy ) »eieEl 9.
)R U SR

TP YR L 2479 7 (R/AME 10/ KM 1000) Z2HEL T
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ETFI - F— F R

ETIN - T —F AR
ETIN - T —F R
707 17 bOFRER
e 7uY s M, PRAESFTOFEE
e ETNTTAN, T—5T 74 IVDEE
EFROBE & RE{LETE
o HARDER

HTIERZ I E L Ol bRt 2 7§56 2 AT E T
&AM L 7Moo hizko L B0 TF.

E E

o HARDIRE
o LRI DO FEAT - L
o LT 1 ¥ & DEH)

XN sovzs rosimte

—HRIZETNT 7 AN—DIF LTHBDT =5 7 7 A VHBANERE R, TDOX)RETVE
7= OMEMAICHEL TRELEEZ T2 0B D ET. FIZIETRIEZDOEFTN - F— 5
Ty

emodell.smp, datal.dat

e modell.smp, data2.csv, data3.dat

emodel2.smp, datal.dat, data3.dat

COEHIBRETN - F—FHEBROEFE Y % Nuorium Z7OY 27 P LTHEHELEST. Yoy
FEIERDETIV - T — 2ERD/NZ — 2 % Nuorium HNEET BEM T, PIKRTA nuo D7 74V
LTI NET.

TVl FOFBERIE (A =2 === [T 7 A NV] = FHHER] — FH 70 =7 b (nwo))
T2 B B E R I A 547 9

PFREREIH CIROZ L ZREL T Y 27 P FBIERL 7.

e /UT Y MY

e 77UV s MO

e 7UV s MNIEDDLTTAN

GB7uY s MEEETS 7 7 A VZEN - HIRPWHETY. 277/ vid7my oy Foff
I GBS 2 X IS BT 202 € T& 9. %¥&E% Nuorium TIZZ7 7L >
JEXATHET
BEERMRRDETAY 27 FHPMERENR, BTNV - T 5 @RETHICBITL T

Nuorium 1—YHA K BB NTT T—IHIBEY T I



20 E£3E ETI - TYERER

3.1.1 TZ7A4ILVUTICDNT

TaY 7 MIEDZT s ANMEITOY =7 FORIFED ste 7 VT THEHEINE T
COWBEEITOT 2T M T A NI ROEOMMYIRATTI 7 A VEFEHL 7.

DFLD sie 74 VA IIZEPTHIEOHFI CHEH LA, 7uyzs b~ » 27 LT,
T7ANVEEMTLIEHTEET.

COEHT) 2T AELEAR TR VICEOLBIINRED T 7 A NICF =y 72 ANT, 7
0z FEERLTLZS .

3.1.2 70V MERBEDT 7 1 JLiENN

7Yz s FEEEETD, UTOMA»rDHET7 7 A VEBINITAZ ENTETT

e[ A= a—N—]=>[7 74N> [HL = [[EEDOT 7 A NVE 7O Y =7 MIEN] TH2»N S W
W2, BIML72nw7 74 VE NIy 7& Nuy 7 LT, 707 PADOERREIT->TLZE W,
e HHOME A VI I Nuorium I KT v Z7& FRy T L72HEE, 774A0) v 7L LTEHES
nEy.

T7ANY) Y7 TERL, 7uV 7 b src 7 A VT LT CHMIICERL2WEEE, 307
FAMAZ2—0 [Fuy=r MIEH] 2B TLZ3n

A HhmEh
O ar-
"SR
ClenmER
HIEER

Q #=
@ =

P =T
¥ FILE
JosohbCEsE

IVFFAMAZ 2 =05 DB

| 32 BLLL T

ETN - T — FEREEIIRAS ) T

ETFIN - T-2EF—E
TV FCEHRTLIRTOETIN - TV HRpEr TR LET. HETAaV 2270w
T5Z L CRBILEMR A ETT AL TEET

ETNTFAINV—E
TuV s PTEMT LI RTCOETV I T ANEFRLET. 7420227V 55HTL
THAREER L ET.
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3.3 JOY I bDOREF 21

T2 7MINV—E
Ty FCEMITATRTCOTFT—F 774 VEFRLET. 74302 2Yvr352L
T, EOETFNVEHEBRT N E/ETESET
BEFRDERRT
LA RO R EZ FIRT LTS, BHEHTT, solfile, summary BT 52 LS TEET.
ETNTITAN—E, T8 T77A4NV—8 ETN - TV HRE—EOZTETTNVI) v 7T

ZET, T AMEICBITTE ST

7l BE &5 &L ~LF
<\ E7)-T—HEEF—E: sample %)

FLULWET -7 —7EFHR
Jr{ILE

sample.smp
a.dat

b.csv

FUETL-7-5ER2 208 @
TrAILE
sample.smp
a.dat

b.csv

E] 7L 0r 1L —E
TrILE

sample.smp

T—HIPIL—E
TPHIE
a.dat

b.csv

EER JovzsroRs

BT - T = FEAREEN - W - WELZD, T ANvEEN - BBl ey 22 R
DA, [Aoa—N—]—> (774 V= [Fa T2 Mo X ZBINL TL 20,
Frzplora s b LTRETAHAR, (Aoa—N—]=[7 74NV > [7B V7 M4
Hi &2 A TRAF] 2 BIRL TL 223,

FuY s bR [HEBOEFN - 57— #R0D/3 % — 2 % Nuorium HYEELY AL Zo<T, 77
A NVARONEOZEEIZMEHPNRA L TS,

Nuorium 21—+ R BB NTT -8B T L






EL FEFELTIZONT

SIMPLE Dtk ST E 725, IRD 220D T Ot A% 8T, KBHERZHLIENTEET
ElrR7O+R
SIMPLE Dtk HADIE L L fTbNTWbhnF oy 7 LEFT 7 7 A VR AR T S Tat A
ET7O0€X
Numerical Optimizer 23FCa8 & N7 B PET B E 2 K9 5 7ot A
Nuorium 325 7Ot ZADFE 2 EFNVIERE BB E LT —FICERL, BRELEIEsE
DEHIATON TV DD E2ALEET. IO ROMGE, ETVOF 2 —=V FIELTH T &
HCTEET
EFIVIESR
WE/EIZE N FE2iTo 2 BHEMET VO 7 7 AEREEFIVIERE LTERLET
&EHA
WHEAICETFT VO FEETOMGICHLLEREFRLET
DFTRENVFTRER, EIT70LAZ L THMBICOVWTHIILET

AN evkzoez

4.1.1 FTIT7AILDERK

UV R T B EEFTT 74 (exe 774 NV) DEREINTT. HLIMWELLZT7 74 MICD
WTIE, FIZICHTEL F2ToTL 8w,

FLENRPRILTEIT T 74 (exe 774 NV) DERINLEEICIE, 774 VEZOEDT
A3 P exe TAIVIIELLET (X4.1).

L=}

X 41 exeT7 A

4.1.2 {ERATZEFELYname BEICDWLT

Nuorium TiZ name B L L TIRDG[EEZH WL EATEEHA.
o “HHIHFF (")

V< ()

o ML (\r, \n, \t7Z&&)

Nuorium 1—YHA K BB NTT T—IHIBEY T I
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e name 5| DO EHE. UTIXZF0HTT.

Variable x(name="a"), y(name="a");

name 515 & 4 Y A5 Y AZXOEHE. UTFIXZ0OHITT.

Variable x(name="y");

Variable y;

4.1.3 EIWRFTVay
ELVROBICH T a Y EMINTAZEDRTEET. [(Aoa—N—]—[k#H{L] > [ENVFF T 3
YIERBFTF AN, EVIET Y a VEHE (M422H) 2HWTE 7Y 2 YRERITo T
S,
3¢ EILRATa
EL FECaBMEA T2 20 5

E.—I/ ‘E#EEE%'EJEI:EI;'__I .
OK  Fvutl

K42 EINFFTYa v

EVFAT Y a Y ONEEHINTLLROEB) TY.
EJVREICHEIES TS 3 > &5
Frv 7% T5HLEEN FKIZ-parallel 7 7 a3 v &2 T 3L VEfTVWET. ZORE

(2 & o THRBUEDR wesp 2§ HBRICHEHTLRIHE 2179 LT TS, AbETAL Y

F#@®" ERR" % SIMPLE @ 22— R|Z options.bbthreads MDfii & L Tidak L TL 72& W,

B 21X options.bbthreads = 2; & itk L7286 121%, stdout.log DEH TIKD L) % X v

L= UNFEREN, 2AL Y FETUEL EPF S TWAL I ENMHERTEET.

<iteration begin>

Parallel up to 2 threads
dllpath = C:\Program Files (x86)\Mathematical Systems Inc\NUOPT\bin\tbb.d1ll

EINEICHHZEND
F v ZETHEECNFEIIvF T a e Tar A VvEFTVET. 325 VBRED

Pl 2 BEREDS T RBIC 22 D, 3 VXA VIR O SRR FERNC AL S £

Nuorium 1—%H4 R BB NTT T—I BV T I
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EEN =50tz
FAT T ATIIUTFORHEITNE T,
SIMPLE 7 7 1 JLDEIT
EILRTOt A TEONTZexe 77 A VEETIN - F— 2 g2 88 LTEITLET. KEL
Fo¥E, HEITE L FE2ITVWEFLET.
EDETI - F—FHBRERNRIZT 0L, FAITT7A 30023 H5 3V KKy 7 A061E
ELET.

b =T | EEROTATOT—HTL |
EEFOTATOT —FI7 1
FULETIL-T—HEFL
FULETIL-T—FEE2

FATR R OIEE

MPS 7 7 1 JVDET
MPS 7 7 A WIZEERR SN/ E TV FEIT ST T,
LP 7 7 1 IVDEIT
LP 7 7 A VICFER SN2 ET VAR FETSNE T,
BB LR 2 EATHIEI - R B LR RS TE T A, R LEIEEZELL T2 O ETL TS
X,
FILOBZET E THRONIHRZNUGT L TR T I 52, B THIREIET 202 IR0 9.
WS R Z IS L CEIET 258 3RO 720 OFT BRI 22 0 T 2 L ELRH ) 5.

WEN =@t

WHE, TEFNVORMRIIEFATERAWAEE 2 ), FORTEEROPIZIE, BEMAELV RS =05
BERETE A A R ETR T T — T, kA 22D ) 3. Nuorium IZZN 5 T 7 DE 2 5
YL %2 SIMPLE DL O AR I A IEHM E BICHR L T, 2—HFOMMTERE2FR— LT T

4.3.1 F[FEHEHORTHEE

KA OFORFIE AN (B14.3) 2HEE P (X4.4) OMrOHR%ZEIRT 52 LT
EE¥. FRMEOEEIL [ =2 — =] — [FR] — [FH )] — [FHH )2 T (£ 721340) 12
FR), bLERE2F—ANLTITVWET.

Nuorium 1—%H4 R BB NTT T—I BV T I
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T7 0k (=3 E2S BEL
P ET | EEROTATOT-SIr ViAo e % i Qe 15 0
m 2w
1/ ITP & summary.log  ©} message.log
2 Ilarlable x; U global™>
3 Variable'y; 27 <with-DERIVATIVE-FREE-OPTIMIZATION -add-on- "DFO">
4 Objective costTotal(type =-minimize); 8 ,-Copyright- (C)-1991-NTT - DATA Mathematical-Systems - Inc.
5 costTotal =-180*x-+-160%y; 29
6 6oy o>=12; 30 [Problem-and:Algorithm]
7 4%xo4Bry>=24; 31 PROBLEM_NAME newModel
8 B<=x<=5; 32 NUMBER_OF_VARIABLES 2
9 B<=y<=5; 33 NUMBER_OF_FUNCTIONS 3
10 solve(); 34 PROBLEM_TYPE MINIMIZATION
1 35 METHOD HIGHER_ORDER
12 //-for-loop 36
13 OrderedSet-S="p-q-r"; 37 [Progress]
14 Element-i(set=9); 38 <preprocess-begin>......... <preprocess - end>
15 Parameter-a(index=i); 39 <iteration begin>
16 for(i=5.first(); i<5;-i=S.next(1)){ 40 res=4.0e+007- ... 2.8e-005--1.4e-087
7 a[i]-=-2*S.position(i); 41 <iteration-end>
18 } 4
19 a.val.print();-//-a["p"]-=-2,-a["q"]-=-4,-a["r"]-=-6 43 [Result]
@ 44 STATUS OPTIMAL
45 VALUE_OF_OBJECTIVE 750.0000021
46 ITERATION_COUNT 6
47 FUNC_EVAL_COUNT 9
48 FACTORIZATION_COUNT 7
49 RESIDUAL 1.482395924e-007
50 ELAPSED_TIME(sec.) 0.61
51 a["p"]=2
52 al"g"]=4
53 a["r"]=6
54 ,[*]:=[i]
55 |
7 2/20, 5 112 newModel.smp SJIS| CRLF YJhSJ:4  simple_min 3258.51 MIB (39.88%)

43 KRN OFORFEER (WA OY )

TPk =R <3114 N> 4 &

> =T EEROTRTOT-I7 VAl g e & 4. i Qe 15 < || chrome

" newModel.smp* X

//-LP
I.’ariable b

Variable y;
ObjectivecostTotal(type:=-minimize);
costTotal -=-188%x: +-168*y;

Brx oy = 12;

Arxo4-0%y.>=24;

B-<=-x-<=

I I G

©

B:<=-y-<=:5;

18 solve();

11

12 //-for-loop

13 OrderedSet-S="p-q-r";
14 Element-i(set=S);

B £

[mknuopt]

mknuopt.bat-Ver-2.2.4- for -MSI-Numerical-Optimizer
Copyright-(C)-1991-NTT DATA-Mathematical-Systems Inc.
Build-with-Microsoft Visual Studio 2018(64bit)-on 64bit Windows.

# stdout.log
] soffile.log
5 summary.log

&) message.log Output: -newModel_info.json
Compiling-newModel.obj .
Compiling-newModelCheck.obj.
Compiling-newModel_json.obj.
10 Compiling-newModelControl.obj.
11 Linking.

12 Output:-newModel.exe

13 mknuopt: -Success.

[P R Y R S

1E FCumamd Cammbemiabs amd Okisssioan]
17 2/20, 5 1/12 newModel.smp SJIS CRLF YJhy7:4 simple_min

(CL-}

3277.75 MiB (40.11%)

44 BAEMT)OFREE (W THOY%E)

4.32 ZEHHOAS

FRMNONERIRDOEBH TT.
stdout.log

Nuorium (¥ SIMPLE ® ¥V K X v+ — B X UF Numerical Optimizer @ FEATIZfF ) BEHEH ) %

Nuorium 1—YHA K BB NTT T—IHIBEY T I
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stdout.log [ZZFRL T (X45). ZBYINV FBIUETEITH L, FRFHEZ ) TLT
RO ZIEHFLE T

[ =2ty (©)s)

T solfile.log H summary.log  *) message.log
i <W1th GLUBAL-UPTIMIZATION. add-on global™>

27 <with DERIVATIVE-FREE-OPTIMIZATION:add-on- "DFO">

28 , -Copyright-(C)-1991-NTT-DATA-Mathematical-Systems- Inc.
29

38 [Problem and-Algorithm]

31 PROBLEM_NAME newModel
32 NUMBER_OF_VARIABLES 2
33 NUMBER_OF FUMNCTIONS 3
34 PROBLEM_TYPE MINIMIZATION
35 METHOD HIGHER_ORDER
36

37 [Progress]

38 <preprocess-beginz......... <preprocess-end>

39 <iteration-begin>

48 res=4.0e+001-....-2.8e-0085 -1.4e-007

41 <iteration-end>

42

43 [Result]

44 STATUS OPTIMAL
45 VALUE_OF_OBJECTIVE 750. 0000021
46 ITERATION_COUNT [}
47 FUNC_EVAL_COUNT 9
48 FACTORIZATION_COUNT 7
49 RESIDUAL 1.482395924e-007
50 ELAPSED_TIME(sec.) 8.81
51 a["p"]1=2

52 a["q"]=

53 a["

54 [

45 stdout.log

stdout.log l[CFRT B A v =Y D) b, 7T ERLBML 72X v £— 1213, Nuorium 3L 7 4
FWNOFEBRIT~NDY) 7 T /) 7= aryEHBTEMLES. ¥ AH—VVEHbETY
Yoy 23528 T, GUTICH—I NI v TXGELIENTEXET.

Ay E—=VIWERDOLRXVBH Y, @A LLTwEH)IZEhEhtanidz LET.
e T7— (i)
o B (¥)

o fHHL (K)

solfile.log
Numerical Optimizer 251713 % solfile # 2R L £ 3 (IX14.6).
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B EiEH

FA4E EILREETICONVT

=

=) message.log

®| stdout.log ¥ solfile.log = summary.log
1 PBYSTEM_CODE_FILE_NAME
&%
%%
%%
%% RESULT - OF - NUOPT - #1
%%
%%
5%
%%
PROBLEM_NAME
NUMBER_OF _VARIABLES
NUMBER_OF _FUNCTIONS
PROBLEM_TYPE
15 METHOD
16 STATUS
17 VALUE_OF_OBJECTIVE
18 ITERATION_COUNT
19 FUNC_EVAL_COUNT
20 FACTORIZATION_COUNT
21 RESIDUAL

W o~ o BN R

COy e ey
P I rp—)

CLASS

newModel

2

3
MINIMIZATION
HIGHER_ORDER
OPTIMAL

750 .0000021
6

9

7
1.482395924e-007

22 ELAPSED_TIME(sec.) 2.0

23

24 %%

25 %% VARIABLES

26 %%

27 NANE VALUE STATUS SLACK [ BOUND - TYPE ]

28 V#-1.x 1.5 FREE- -1.50000001e+000 [ -0 <= X <=.5.]

29 Vi-2y 3. .FREE- -2.00000000e+000- [ -0 -<= y <=-5-]
4.6 solfile.log

summary.log

KIFICE L 72T VO HIBEE, 28, NI A—F L2 HMT 528 TE T (M47).

B EFEH )
B stdout.log

fJnewModeLZOlG,-’ll;‘ZZ 16:29:52
D3R E
£l I8 objectives

costTotal
5l I8 Sets
s
= @ Elements
€S
E I parameters
20l
=l MMl variables

750.0000021

X 1.500000013
¥ 2.999999999

X 4.7

O]

T solfile.log =) message.log

PR

summary.log

EOFNTIERIBRE RO —EIHEME MR TE IS, WmENITENTVEIEEIT IRFEHE &w
IR THERENTT. BIZIXESS = (1,23 DEZ i #IRFPELTOI2EH , Bhol2k L

ES

Nuorium 1—H4H4 R

BB NTT -8B T L
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Set S ="12 3";

Element i(set=S);

Variable x(index=i);

FLTZDE EDx[1], x[2], x[3] IZOWTORMRELRDS, ZF1 100, 200, 300 THh-o 72
EFUE, HOFNIIFRD L) IZFERENTT.

(1] 100 [2] 200 [3] 300

YA ZOFNIRFTUEEE LAFEHRATEEY. ChCXYVBEOBRAHRZ 22 L 0T
9. RTATSINTVLEEIE B (FRETORE” L) TiRsnEd. flzid
H1=1{1,2,3,4,56,7,89 10 DEZi L, £E5J=(1,23,45DEX j2RFLLTHOZ
Bx, Wbortz LET.

Set I "1 .. 10"; Element i(set=I);
Set J = "1 .. 5"; Element j(set=J);

Variable x(index=(i,j));

COLEEH x,; 1TEMTI0x5 TOLERDLDT, ¥4 XOFNIIKO L) ICFRENTT.

50(10,5)

message.log

Nuorium [F W Hif7 FIC—RICEREND X v £ — VD% message.log ICERL T T (X

4.8).
m EEHT O]
®| stdout.log | solfile.log 5 summary.log
-3 94 LAFT
. ¥ REEEE ( solve ) ICETILELLE. 2016/11/22 16:54:20

4.8 message.log

1HIHICIE A Yy =V ONFERR LZRD4ODh 7 T) 2 FR LT T.
e LT — (R)
o B (H)
o fi5H (%)
o Y (f)
2HHICIE Ay =V EFRLET
3HIHIZIE A v =V DI A LAY v TE2FRLET.
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SIS HIZ DN

IR R 2 2D 2 & TET NV ORELRRICHE T AERZGT L2 LTSI, ARDMEOA
53, HMBEE, #X, 72—, KOMLFRTLHIENTELD, RELFHFEA~D AT
ERROM ) 2 MRS B ENTEET.

| 50 BT

RIS A S B LR O R 2 R 2 7)) v BIRIZFORS S HH (K5.1) TY.

E sFHeREm Oe®

i t TEE lower upper

I 1 7.999999235 0 +Infinity
I 2 15.86206718 0 +Infinity
I 3 1.158808729e-006 0 +Infinity
II 1 4.220728501e-006 0 +Infinity
II 2 36.89655572 0 +Infinity
II 3 1.324352833e-006 0 +Infinity
< >

5.0 FREAMIARS R

5.1.1 FHHEREEORT
FERIAS R 2 2R3 5 HiEIZROMY) TT.
o EF VG E 7213 summarylog 225 R L7t (HWEE, &K, I x—%, 2% KX)
BTN ) v T HEFIRLET.
o PG R 2 FR L TWAIRET, HE, FRLCVWHAREZSY TNV v 7 55E, TV
Vw7 LIz R oM R e FRLET.

| 52 LIS

KRR %E4TS SIMPLE D ¥ 7% 7 5 A ZRD EB Y T,
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=Z):pE ks

e Objective
INTA—4

e Parameter
zH

e Variable
X

e Expression
e Constraint
AR R OFORERITHEE, X7 xA—%, Z% RNothZhTihlysHine €9 Th
WA I ETEET
ZZTIRLOIZET HFRERICOVTHIIL, TORICHNEY, "I 2—-%, £% X, <
NENOERERICOWTIEICHHA L 3.

5.2.1 HEIIRTHEN

AC3 (RFZz#HofE) OFRR
OB EIBH OKITORIZTH ZEBML T, n RKICORFIDOLEITIIRO L H %) F
3 (M5.2).
e LHIH : 1 KICH OTHT
2 5IH 1 2 KILH DIRT

en4IH : nKICH DR

en+l 5H : fl
[O o2+ =2 EENERE T
i £ HiEE
I 1 30
I 2 60
I 3 80
II 1 20
II 2 50
II 3 90
T M T s T
LRMEOELZE  HRmEORLE {E

K52 2WLEY (RRTFEHRHFOM) OFRE]

REEHLEWVME (XHT—) OFRR
AAT—I1Z0RICOEH EEHRL, 171 500FERELD TT (M5.3).
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#IAR

21199.17247

Y
1B

53 WATEE-ZWE (AHF5—) OFRG

RBILEHRVIRUEITLU/SLBEDERT

EFNOFTHEEIN solve ) BB ZIFOH L7z (BENRELFIHZIT-72) B, K40
THHORFITRA T solve ) BAEZIFOH Lz MM AR S E 4. 5Hl R T1d 2 o8
DWERZ 1 OOMPL LTERLET (K54).
solve() % n IOV L72B 0> i M H @ LEH RO E [FHREF T i OfR] L ixe, &
AROBANIKD X 5120 T,

o 15IH : F1H %S

2 5IH : 1 KILH DIRF

en+1 5 H : nKICHDRT

en+2 HIH : fli
TICAN T —OBERORTORINEEZEZ B72ORDEH TR T

o 1HIH : BIHFES

e 2%H : fii

solve #£IA
1 21199.17247
2 21324.17247
3 21449,17247
4 21574.17247

¥

HEET &
54 solve() AMITIED XNz DFEARHBI
5.2.2 HMEH

HIBEEIZ LT AN T —RfETH 5720, [l 238K ThR7ZAH T —FoRpE By L
D 9. EOFNIIRBELFE TR ONZZHMBEEROMZIRL 7.
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523 /N\SAX—%

NI A=FEEY], AAT7—dIZHYEY. [HLlETL2FRER] DEBYOFRELRY Y. H
DINNI B LFTR TH W N T A=Y DHEFER LT

NI A—=FDERFT 7+ NV PTERRLET. ERFERROYFRIETFTAVERBIZBNT
options.outputParameter |JIRDMEZ X ET HI L TITAET.

o LIFIR (F7 4V 1)

0 0:JFFR

BIZIE, FRRET DY EXET VRO —4T% solve O BIBDRIIHIAE L 5.

options.outputParameter = O;

524 T

ERIIES), AAT7—LbI2HY 3. EOFIIIREME 52 AMOEEZFERLET
BHIZOWTIE [HlT 2 FRER] TRREOHI O, LT 3MaSemsnEz$ (K5.5).
o ZEE T BH

o R D 1 RAE
o B FL DK
[® #azh foo  PRESE=! HES
i t EEE lower upper dual
I 1 37.99999923 0 +Infinity 2.439623426e-007
I 2 67.86206794 0 +Infinity 1.366079736e-007
I 3 54.13793282 0 +Infinity 1.445381759e-007
II 1 20.00000422 0 +Infinity 4.634804651e-007
II 2 86.8965515 0 +Infinity 1.066844916e-007
II 3 53.10344428 0 +Infinity 1.745785592e-007
fE T RR{E EE(E FAFHE

55 ZEEDOIIRBI

ZHOETRAEE LT [+Infinity] & [-Infinity] OFRIZIFEADOMBRAEZERL, ETFREDRED
BWIEEERLTWET. 2F ) ERRfEEL LT [+Infinity ] OWE X EREORED R, THREE
LT [-Infinity] OBGEITREOHIRLTH ) FHA.

525 H®

AIAH), AAT7—LBIZH Y 5. [HlETLEBX] OLBYDOFRELRD . EHOFNIZ
2| A e A TR AWAS WL (K- N i

KOOI T 7+ NV IETERLEYT. ERFFEEROYBTRIETVREABIZE VT
options.outputExpression \CIRDEXFEET ST L TITRET.
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e TR (F7 4 1)
e 0:FEFR
Bz X, FERRETELGEITETIVICRO—1T% solve() BEOATICELAR L F 5.

options.outputExpression = 0;

EED semsmEELoRt

FEARS M (X 5.6) TWRELBAEIDIFICARD 5
o BINK Y v | ¥ TDEIR

e 74 IV%

o HHIBIERINE 71) v FR—FA~DaE—

A\

EaxmrzEam .. \1 =B
eI AW
27 1 £E8 HEE
21199.17247 - L.J — e
[ t HES
I 1 37.99999923
I 2 67.86206794
)T I 3 §4.13793282
II 1 20.00000422
II 2 86.8965515
II 3 53.10344428
K56 ERKY Y, ¥7, FYv |
NS DBELNICHIT L L RDEL) TY.
BIRA S > | 27T DFER
AR R 2 MERR L 72 WIHH A2 BIKR S U 68 R, $7203, 72K ) v 736D
WA FRTE LT,
PEPIZ

TANT BRI TEEEEANTE, TRTOEMENENTVBITOARFIRLET. T2,
FIZRIE . (BAER £ 7213305 9IR) 2L Tu Ty, Bl OB BEOHE % 7213 —
ROGMEATITEET (M5.7). XFHNROLEILEH % AJITE, ANLEHNEEN
TWAITZ DN ShTwaiTE LET (X58).
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B ariEn OE®

£4 ==s
i t £EE | lower upper
I 1 37.99000923 %, 0 +Infinity
1 2 67.86206794 \ o +Infinity
I 3 64.13703282 0 +Infinity
I 1 20.00000422 LEE lower
I 2 86.8965515 Ellsi 194 0
I 3 53.10344428 &4 Filters 3

86.8965/

202k EAEESSE HEE
i t tEE upper
I 2 67.86206794 +Infinity|
I 3 64.13793282 +Infinity|
II 2 B86.89655135 +Infinity|
I 3 53.103444328 +Infinity|

X 57 BEMOT 1V

B s REE [Slole

s8Rk i
i SEE lower upper
I 37.99999923 a +Infinity|
I 67.86206794 a +Infinity|
I 64,1379 a +Infinity|
I 2 : 4 +Infinity
I Flig4R > 1 20.0 +Infinity

I N 5 5.1
r ‘/‘
o

232 @?fi s HEE
i 7,—/// t fES lower upper
II 1 20.00000422 a +Infinity|
II 2 86.8965515 a +Infinity|
II 3 53.10344428 a +Infinity|

K58 XFHEDOT 4N

BEHRIREV U vy TR—-—FAQIE—
SR O 7 ) v FOMEBE <7 A TRIRL, Cul-C 2 T4 22 & TEORFIEREZZ ) v 7
RA—Ficat¥— (059 §A2ZENTEFEY. 7Yy TR=-FIZRZTRYYDOFF A b 57—
FLELTHRMEINTNS720, Excel RTFAMIT A FHFIIR—AINT LI LN TEET.
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5.3 FHEEREE LDEE

B FBeREm

O]
[§] &2k

I

I
I
I
I

I
I

V &£E8

37

5.3.1 HMBEREEDOEEEM

REAIES R & 207 LT U B S8\ LHL 2 AT T 5 &,

ICERINTT.

X159 ERFEHO T —

EEE
t EEE lower upper
1 37.99999923 a +Infinity
2 67.86206794 o] +Infinity
3 64.13793282 o] +Infinity
1 20.00000422 o] +Infinity
3 53.10344428 a +Infinity

RIS SR I 18] D FOR I R O U BB

L2L, ROBEIZIE, THFEFTERINTOLHEFHEIHBRENTTOTIHEEL S (™

5.10).

o AL DETARM L 726

e UL NI —DIGHE

E HarEEE
O]
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Visual Analytics Platform (LL'F VAP & W&FR) ETld, 74 20 RXR—20M 70 —%2 i T LI X
Y, Nuorium TIEo 7eiBILET V&2 T — ¥ MY — VEL FRICEMRIELZ LA TEET.
UFCRANT—%, M7= BIPT I AR—-MIOWTHBALET.

N An7—s

Nuorium THitTHET VT 7 AV (smp 7 7 4 V) 1ZELHE SN BPEEHEIEDOE 7L L #LRTE
BANT—Z RO 4 T TT.

ecsv BT —%

e dat EXT—%

e Numerical Optimizer /¥ X — %

o VAP IO REA T — ¥

UTTIEINSIZOWTIHICHBHLETS, EFTVOANT—% L LTHRET 512X, Mhols
b Visual Analytics Platform 1~¢ 7 @ — T Numerical Optimizer €7V 7 4 2 > ® FitlZHE L CTHE L
¥Y. ANTFT—=9 7432 ETATA 2O ERICEET 5121, ANWDTF—3 742 poETV
TA Y [RE] 25K BEFH Y 7. [REH] OF1EHIZOWTIR VAP =27 Vo [k
Fl#t) oBEzZH L TLZ3 .

6.1.1 csvirk>F—%

csv 77 ANET—FE LTANLIZWEAR, VAP LiZecsv 774V E NI v 7 & Fay 7L, §
Oy 7E3NTAT2FyTVI) v 7 LT [TF—8%4 K= ] OFEZITY, Numerical Optimizer
ETFNTAAYOLERICRELT, ANTF—r L LTHELET.

csv 7 7 A VO BRI 2 FH X IOV TUE, [Numerical Optimizer /SIMPLE Y =27 V] @ [7—%
T77ANV] OFEEZZMLTLZEW. £/, 7= A4 Y F—PMIOWTEVAPY =27 VD [F—%
AVKR=F] OHESZRLTLZZ W,

>§
o
table mode|

6.1 csvERXT—F¥DAT]
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6.1.2 datex>—%

dat 77 A V& T =5 L LTAN LI WEEIR, VAP Eildat 77 A V& NI v 7 & Fry 7 LT
Numerical Optimizer €7V 7 A4 2 O FRICKEL T, ANT—F L LTHELET.

dat A 7 — % 1% Numerical Optimizer FH OEX DT — 5 TH ), BN LREFEZ HIZOWTI,
[Numerical Optimizer/SIMPLE ¥ =27 V] @ [F—=% 774 V] OBEEZSHL T 23,

DAT >, '_j

data mode |

62 datERXTFT—FDAT)

6.1.3 Numerical Optimizer I\ X—%

Numerical Optimizer /35 X — % & Numerical Optimizer D FZHLD /8T X — ¥ 3w T HEITH W 5 5
Ho7r—%EXTT.

Numerical Optimizer /35 X — ¥ O X, VAP I2C [Numerical Optimizer /35 X —4% | 74 2 ¥ % il
& LT, [Numerical Optimizer /S XA —% ] 74 I 2T 5T L TITH) T ENTEET.

PRM >, ij

HUOPT! mode|
FHA—A

6.3  Numerical Optimizer /X7 X — % D E

X E % 4T > 72 Numerical Optimizer /X7 A — % & AJJ7—% L L TIRET 51213, MOANT—5 D
T & [A 812 Numerical Optimizer €7V 74 2> D FHRICHEE LT, ANF—¥E LTIRELET.

6.1.4 VAPEHORENT—%

VAP BHOERXT -5 2 ANTH5ZLHTEEY. 2F D, Numerical Optimizer E7 V7T A I ¥
DEFRIZVAPDAZ )T NTAAY, 7)== TTA4ay, 74V ) 0774 FERELT,
FUICRE LT A I OMRMERE AT ETAHIENTEET. RRICERET L8743 VI12D
WTIE [VAPY =27 V] 2B LT3,
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6.2 HH7—% 4]

| 62 Bt

Numerical Optimizer %515 L TRO 7248 & HIBEBOfEZ VAP LD 70 —D iz s 2 £A5T
XF¥. FRICHET Ty OFEIL [X = 2 — /3 —] = [FE1T] = [VAP ~O I EE5E], b L Tk E—
Bofi bl b [VAP~NOWMIIRERSY V]| (K64ZH) #27) v 7552 & THMANS [VAP O
Whi%E] o1 v FyhofiuEd.

X
64 VAP ~OHIERERY ~
UV FE23ETRICEREHNEEDS) A MENEDT, Foy 72 ANTIFRIZETHEDT—

FERBRELET. 72720, 77 ANVBELTHAITE VRO FAEEINTAHOT— 513, Tt
WK 2 LT TEERA.

N/ ox7 <>

Az VAP "D TIERGE

MName Out
costTotal !

) r

¥

FL3

6.5 VAP ~OH 1% E O Wi

Nuorium % # T, VAP ® 7 U — I"C Numerical Optimizer €7V 7 A4 I > OWM N7 — % il 5
SENTEEY. 743 YOAMNT =5 OMERITTEIZOWTIE VAP Y =27 VD [ A~y F >
7] OBEESZRLTLZE .

Nuorium 21—+ R BB NTT -8B T L



42 £ 6 & Visual Analytics Platform EDF—% AHAICDWT

mode|0UT: costTotal ript

OuT: x
OUT: v

6.6 WIIEEDOHERR

m IHRK—b

VAP E® Nuorium THiENITHNE 7 7 4 )ViE, VAPHPEHLTWET. D727 7 4 VOREF
&, AL KT v 7 & N v 7IZ X 5 T Visual Analytics Platform (ZFHIAE N2 0D 7 7 4 WIZiE
ITbhEdA.

VAP "B LTS 77 AV (SIMPLE 7 7 A VREN FLTERINLFEITT 740V (exe 774
W) Te EO—HDOAR) % ANEFICEED B3 8541213 Nuorium O L7 AR — MEREZFIH L TL 728w,

6.3.1 IIRIR—bDFHEE

IIAR=PRE [ A2 N=]=[T77A N[ AR= M I VEPNET s ZR— Ml (X
6.7) BHATVET. 7 AR— MHEIIZZZ AR—MNEDT A VT2 RIRT 27+ —250H ) 7.
I AR—=IEEBELTOKIAY V2 LTI AR=- I 2ToTLEEV. EFLVT 74 VD
LT A VT PHBER SN T AR— 5% T LET.

d I/ZR— MNEIE

IHZAR=RTAILA C:¥Users¥opt-div

u
A

K67 Tz AAK— ki

6.3.2 I JRR— NEDREEBES

FATIZ & o TR R D S NIRRT, =7 AF— P 2ATH L RITRT @S D H B TAEK S
nEy.
(27 AR—MEBICHBIER L7+ V5)/
smp 7 7 4V (BEFROETNVT 74 V)
exe 77 ANV (EWVRTHERLAEFETT7 74 V)
build.log (¥ FIZRES 1 & 15#H)
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ijn774»(%?»%ﬁ@%ﬁ>
result/
solfile.txt (FEATHIRDOIEH)
progress.txt (FATDHMEMFEHDERK))
result_info.json (FEATHIRIIME ) T VAEEDTHEHR)
csv 7 7 AV (FEATHE RO FERIEH)
run.log (FEATIZHESH v 7 1EH)

EV RREFTVPRZTLTESLT, BLODLSLHFLELTHWARWT 74 U0 HLLEI2IE, TN5IEF
LW I 7 ZAE—FSNFERA.
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Nuorium 25FEN R E TS 7 7 4 MERIZOWTHBIL 7.
REXTR
Nuorium CTHafE W HEZR 7 7 4 WIIROILERF- D7 7 4 WITHRD 9.
esmp (E7Y ¥ 7 5k SIMPLE TR W FEAFL R S Nz7 7 4 V)
edat (F—% 77 A NVDO—EREZL525T771))
ecsv (F—F% 774 NVO—EXE525771))
e prm (Numerical Optimizer DKf#Z H#H T 272D D/8F X =57 7 L))
emps (MUEEHH &L IRGEHMEIHD720DT 7 4 )V)
olp (BEEIHD/zDDT 7 £ V)
T 7 ANVERERICE, T ANVBOLEICHIET DT 7ANT A AV FERENTET (K7.1).
FMECE S TEERIMAONZT7 7AND T 7 A VAOHMIZIE, *O<x—2H & 5
(127.2).

|| I 4
«mp NewModel.smp* *

-.H;- newModel.smp b4

1 1 Set

K71 7Z7A4nvTALay K72 ZEEMNMZONITFAN

HITA—-FEXFI-F
Nuorium TOYATI— FELFI— FORDFWIZLUTOLH IZh>TwE 7.
e ARENT2T 7 ANDYE, 77 ANOHELEFEZARMMITTOYATI— FELFI—F
TiibhEs
e AR EINT 7 7 A VDYGE, 774 VO EEEARISITI— FASCRLF TX
Fa— RASSIIS TiIrbh g d.
BIEKTE T
7 7 A WATBEHAEAE L7 2 W 72E120F, IEFICRE SN WIRESH D £ 5. 7740
DRI L T2 L 2w &2 HRL 7.
TZ7AIH A XD LR
Nuorium D LT 4 ¥ THZX 57 74 V¥ A XD ERIZ 10MB TF. 10MB 2@ L7277 1V
FRHC ZERTEEEA.
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IEBIERH]

Nuorium D L7 1 ¥ TlZ, Javascript RO IEHEB 2 V72 BREDSTTHE T, IEHEBL O
L Tl Javascript {2 & 2 IEHEHO LI 2 TS 723w,
DT TRIEBEIUH N XY LR EZOER, BLUBIXZEO,LHL £

NN xox=

EHEBRTHENT LA LFEZOE®REREAICHERLT T, Hld2 X hrEEHFHELT
ERABHY 7.
e lX [ 1 THENLLEZDAR, AFLFELDTT.
e[ 1 THENZHTRAILFTLRDLDIE, -, -, 1OATY. DF ). R LI Ay LFLITA
ZINFTHA.
e X[ ITHENALEL ZHITHWVWEZRLTRLL2DODFEREFROA Y LFTTY.

FAl AV UF—E
AT | B
TORHEICT Yy FLET
TOXRRBIIY Yy FLET.
HOXTFOORM DY BELIZYyFLET
HOXTO 1Y EO#YBELIZYyFLET
HIOLFO 0 MA 1 oIz y FLET.
. ALY ED 1 XTI~y FLET.
(x) xW ¥y FL, ¥y FLENEZRELET.
(?:%) xIZ¥yFLETA, v FLENFRRELELA.
x(7=y) x Wy Bl HEDOA Iy FLET.
x(?1y) | x Wy BB BVEHEDA Iy FLET
xly xFEyliwyFLET.
{n} BEROXTFERL ) En BTy FLET.
{n,m} EEHOXFER LR Ednl, £ T mBEATLIDICY Yy FLET.
[xyz] ENLXFoMIPIcey FLET.
-EHWT [x-2] DX ) IIXFOHPALZIRET S L DBWHETT.
[~xyz] PENL TRV FOMIPIIYyFLET.

=N

j\

$

*

+

5

Mo | |

?

=]

VIEBIF2H-JavaScriptMDN (https://developer.mozilla.org/ja/docs/Web/JavaScript/Guide/Regular_Expressions) 7
k:
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48 8 A IERKRIA

FAl AILTP—E

AT | B

\b HEEORY Y IZwyFLET.

\B HEEOXG ) PAHI< vy FLE .

\d BericeyFLET.

\D B~y FLET.

\s PHRANR—R, BAR—R, ¥ ThEL 1 DOOBALFIIIyFLET.
\S AL TFUND 1 LRIy FLET.

\t y7izeyFLET.

\w WHPEBIO Ty F—2a7iixyyFLIT

\W TRFBLIOT vy —2a7PiMc~vyFLET.

Xl 25—

AF LRI ENDL A7 LR BEOLTE L TRV WAL, \ZHWwWTZAr—71LTK
PRV, WInRERA2IRHEL T

A2 I RT—THitkORIBR
IR —TH | A —T%
\ \\

- \-
$ \$

* \*

+ \+

7 \7?
\.
\(
\)
\{
\}
\[
\]
\|
- \-

=~ A~

EEN i

A WIEHEB OB ZEL 5.
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A3 fiIx

IEHLFR

F A3

49

IEBLERBLOFIL
Wi

n * n

PEZ]LS SN

(Variable|IntegerVariable)

Varibale 721 IntegerVariable /N

//.*$

JIWCEBTRA Y NOIRER

options\..*=.

*5

options W % IR

K== 48 FXWFI 23D 517 % IR
K (<=]>=) . *x$ NSRRI DD 54T & IR

S (==]<=]>=)

. x$

il St h3d % 47 2 EIR

“(7lxyz) . *$

xyz 2 IR E AT DAL O AT 2 4R
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A - M

K PP 45
C

CSV 7 T A I 5,39
D

dat 7 7 AV i 5,39
E

EXCel. i 36

eXE T T A I 23,42
I

INfinity ...o.ooniii 34
K

KeYWOTrd ...t 9
L

local....ooiniiiii 9
M

message.log......oooeviiiiiiii 5,29
N

Numerical Optimizer /37 X — % .................. 39

Numerical Optimizer €7 V7 A4 3~ ............. 39
O

options.outputExpression..............c.oeoeiinin.n. 34

Nuorium 1—HH4 R

options.outputParameter ..............cooevevninnn... 34
R

TEZION T 7 i 13
S

SIUPPEL ¢ ettt e 9

SOIAlE oot 43

SOIfile.JOg. ..o 5,27

StAOUL.1OZ. ..o 5, 10, 26

SUMMATY.JOZ ...ouvviiiiiii e 5,28
\Y%

VAP oo 39

VAP NOHIIFERE oo 41

Visual Analytics Platform ....................... 2,6, 39

BV FEVIREE 11

T T T Y 10

T VTR 8
|2

ATV MNEMDOFIR 16
Z

I AR = B 42

T AT = 48

T A B 3
B

OB L o 17

MRS NTT FT—FHIEVRT I



52

PED B e 12,15, 16
7")‘

B T T = B 45

B T o 5

R e 34

B B 16
S

B AR T S o 45

T T e 16
<

TR 8
i

MR B DI 12
Z

TRV BRT T D 8
L

B e 32,34

FEIA T B e 8

B B e 9,17

T — R 8

B T = 7 41

BRI o 34

SRS AT 31
.g—

AT T 32
SN

TR B 47

R B 11

BB e 11
z

B 2 R e 34

Nuorium 1—HH4 R

B 23
) T N B T 16
7z
T H A R 16
T
T R e, 14
iz
AT T = B 39
X
B e 32
2N R A 15
INT A B 32,34
o
I T = % 39
Il R 23
BN
T v M A R 14
~
WHUEF T2 3 7 24
B 32,34
¥
RIVTF T =MV e 12
by
A o 47
)

HAIBAE oo 32,33
B T = R 45
T BT o 4
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