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1.1 NCL 5} %°*F& POEM

NCL(Natural Constraint Language) /& —Fh 3& T 52 B 47 H SRR E# 4L,
MR 18 R IR SRR E M BHLES .

POEM(Programming in Operational and Expressive Models) & 4 & — /1~ A
NCL J 8.0 S AR AT AL B AL 2 0 I B T — R B & .

NCLWESFEBETHAREMBE L 1997 F 12 ARKAE="RERRER ¥
MAG TR K 1998 4F 3 A #3245 H brZ 8 R W 2 0B 7 24 & ( The
Journal of Logic Programming 8 3C,iZ X T 2000 sFfE H R BB R EHSHE
JrZ¢ 7 (Journal of Logic Programming)& #; H P XEFE(HRAFKIES )T 2009 4F
i Bk 2% A AR s 330 % 2 ¢ The NCL Natural Constraint Language) T 2012 4F
i ¥ 4 H R Springer Wi, F A B HLIES Prolog 24 Alain Colmerauer X}
NCL HRZR“U Tex IFFENERILBER NCLARIIBR TH¥5Z2HNTF
W, REFINETHHEF AR HELENCL RKELAHFT-HEHESERE
B EERE B SERPI B (INRIA) £ % 47 8.3 Michel Cosnard #E#%
U “BEFX ALTER. AR BEEBRRFFEX NCL — 45 7= 4 3K JE %
;LR NCL — B4t 7 Tl A A Y 338 LR , AT 5] AR 22 T A2 Uil 1) 246887

POEM 2 H LA J& 22 FH | J8 2 78 g A% .0 i 52 9 B BAJF %%, 3F B 2 ] ENGINEST
/A A (www. enginest. com) SE B L IR IFF & . & +RFEMERE,NCL I
BYILITFT CH+RBIRE R BB BAS K — BRI THEK POEM 84F &5, %R
BT R, IR 15 MRS R 3 S0l A8k R £ 1A T RN E & .

LA NCL B #.0#) POEM F SR i RGN 1-1 Pros , E# 8 R 8 %k A 48
(Parser) X5 i ) f# 35 2% (Solver) . i 24 i 3R % M (Rules) = 3 ¢ R 5 iR — 14,
SEHLT AR SE R KA 2 M B A O . B BRIER T AR R T RIS R ER
M FEE IRV E BHNRERREE T EZ&NWARERE TR, A H&HM
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SR PR R I T g R A A B BT SR AR B R FRF . Parser 5 Solver & &,
Tt B BOF AR [ SR 35 7 2 X )8, Rules 5 Solver #4545, Fb 45 38 58 31 3 5k it

2 (8] FOR A #2
= (et [ i mksr i parsen |
é’ﬁ; () [ vamiesiaasoen) |
& (i) [t RmaiRales) |

B 1-1 L NCL R .0 POEM Kl & 4

1.2 NCL HEZ

NCL i & U—BriZ o0 iR A, B 2o vh 7 5 “ B(e 7 B4 LA S 8
) HREF AR DR E”, RFEE A SNEEZHMARER. NCLIEF
KB LAY RB QS BUEE A WA /R H B /0R L ESRBREE. Bt
TEMEZ R A /R E 5 B R B/ R R s RS EERAEE.

1.2.1 NCLIESZXABEH A

NCL J&— 73 F 5 MU SO 2 45 K i 20 5100 2 K% P Ak 0] R 4 3 B 3+ S AL TR
o5 BRAET AHMERARES AR, WA 12 HEILES K. NCL &£
AT B 4R AR SR ML F — &, 7T B R o Xt ] AL, IR HIREE A M
1) (Mixed Set Programming) 2 ¥k X ] B35 R fi#% .

NCL i&FRA L TRA.

(1) NCL LA B 15 5 43 0 2% o ST 3, STRE DUH MU B0 2 48 0 Bk i A AR
B, OANTFREMBIZR G H AR Z B H F NCL #9840 8 SCR A BEELS
Wt B AR B AR Ak b, S A () R AT iR BE R 3 B R OR B OR T A | R A 1 B,
3T NCL B4 F2 S0k Ak ; @ SRS Ak 8 i S8R5 187 1 i T 1) b 55 3 8 i 3k , o1
REHME N TEELS 28 2R AT, I XHERZR MR Ry EE
W O FH P AT SR FAR M 4 B0 3% X [R) AT B AROR A .

(2) BEELMRUHME NCL B ENE. ONCL SZTHRELH BB . MK
B BEIEE B/ e R EARUNEEGR EHER#ERE; OXF—HEHE. 4
FEREEE RIAZHE M/RKEHE EAHEE. B/ E#ER ZERERS; OMT
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| i i
\ Prolog =iffa@MMY_ |
A
% :LC++, Java : R
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SlicPaset %
7
R ittt ES
%g N o
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12 HBEVESHNTZE

AbER IR A A AR R B, X B 2% 04 Tl [8) 8 ] R AE L 55 32 48 2 T B O OR
T B A SRR |

(3) NCL 3 TH M MR, LR xRy ZEEH RAR . L Btk
bR s X EE. OFEAR 8L 5 FEAF7E L 5 1 B9l 55 K00, AT 40k
£ AT NCL AR AR AN, LU E7E S8 R _E R s @1z %27 1SRl BF 52 10
A S R SR AL, 0 B /N ot B R/ aB R SRR S ONCL
ARG SR AR TR G EEFERMES &, DA S EBE. AP
A R AT 7 X oK A A U BE AT G

(4) NCL H#fk SQL & . LB S8Ry ok 8. il NCL IS W B
it B4 FE AT B ER A A B B BR S B AR, R OK TR AL B 2 1, 5 (8 X K AR 2K
EEETR,EREEREE RN ME. SQL AR M NCL #5158 AT 5 T 80408 3K g
T AL B R S8 9 & B T2 4k, i 0h fb A e 2 804k 3 4k 4kl Ak B8
5k .

(5) NCL %# COM 55 HTTP R #H AR, REER T ERIE. L5 %M
A AL B SR AT COM HARM ActiveX AL, 7] L5 C++ VB, Java.C#
LM RIESHEM., @it PoemServer £ i 7 2, 7T LA 7 # 2B B/S fil C/S

3



4 NCLEE5 POEM RALH 8 F & B &=

ST R R AL
1.2.2 NCLIEESHZEWKR

NCLIEFEHHEK RS AREREEMEZR %,

NCL & & MR ZE B ALE RSN SR F L TR EW R &8 RE
W o 8O BRI A TR MO L TR S DT M L P4 3 KR B A 4 U B R 4 T AT

NCL 18 5 B 5 J2 503 J2 18 i) [7) 20 6 SR At SR 60 48 I S0 4 A 32 AR 07 s o e
BT o 3R At A0 00 2 35 36 A SR A 90 % BT (2 A0 o U ) 6 i 2 B B A g Oy R
B0 . MEBREREHHAF RELHM.,

NCL —Biri# 58 &9 #E B AL & A 27 1 3 5 B A % ] 2 i, 8 48 o S & 1
2B 12 48 4 T, AL E) A 2R TRT A L Ak 0 A O R L, T A A A X G b T
M B AR, DL RSO BRL E E E GB R BOE . A X
8 R BT G P BRI BB B T, T T SR AR L A,
B 75 10 () ROl o SRR o 25 3 4 ) ) Jm) A 2

M R 22 R R gk KA A 4k 38 52 BR [a) B, AT 4k 5 Ok 45 i 9% R AR 4k
A R Bk AT, i1 1-3 TR

1 1 I 1
Lo |em]| | ms | [we] [ we|
1 1 1 1 1

| s | | men | | Eseer | | e | | e

W]

| menm | wasee| | w5 | s | | e | | s |

| wzam |

Bl 1-3  NCL %t 7 15 1k ) B AU 55

NCL R 2R i & K H A AL R S HERR (R R A ot (R B, 7E SE &
R EFEIER M OB R R U R AR



£1E it

1.2.3 NCLiIE=SIhfE

S P 1] P, 2 AR 7Y ) 7 0 B A A BRE T A 2 4 A =X ) T A A e e
Vi BB 4 (R) R . 1 22 [ R SHE DA (S0 P 42 ek A 80 5 (R 0 (S 8, B B, 0- D S B S K ik
NCL 2 #E IR & 56 ML R 5 75 8 80 28 1 4 AU 5 % (i 38 L % 55 2% () 180 ik 47 % 2 4k
B,

15T 2 8 M X (Logic Programming) 5 2 5 #1 %] (Constraint Programming) i
RBAEEMUEU—-HZESESHEIEEERNEERE RS, Wi
RBHE BHEZHE EEEH B/ N HEESZHARSERT MRS, LA
AR et o B A /R (B B AR AF B /it E] E SR AMIES R 2R,
Xof ) 5 i A7 BB AR A .

REHESMRE NCL 7612 % 2% 50k 07 18 R K008 B R 908 B8 M
RERIIEEEGRA L MERAR, X — B8 e A B
% . B, NCL A AL 3 52 Z [m) B SR AR S5 o0, HE MR BE =05 . DAl
R RO Ry A1 W B S B AR VRS I R ER KRS QREY KA
BHNARMEEZ; QIREGEA MR AR NCL AT 2L KM A & 24 7]
R AT v TR U B A R, AN AR IE X KR () B F) SRR L A R UIE SR A B0 XS E A
R,

NCLEF K IREWM T .

(1) NCL BA & a8 51 i) 2 ik

NCL B2—TUHEZB MEZEN N B LM BEEZRNEHARES.
NCL BEf H 3R B AR MR, ERAFHEZREHMEHT R, AW K28,
P BERBFNEERAXBE IR FARM. NCLATL A ETF X
BEATVEYE 58 oA R b v 9 B8 2 8 2R A X BB L il 3] NCL 2 & 2= B ik
J2E v B4 AH N B

NCL A DA% G Hh XF F b o 508 2 48 A ok i B R 3047 B RIE 3 o0 Bl
SCR G o Of TEF3 R 55 AU ) 77 375 P A AT 45 1, 080 A TAE S R B0k i B B T/ &, #F
B AT B A ) B 5 ek

(2) NCL i E & H 28 M Y158

2 5 AR B AR ARAE T 0T 52 7% 7R G5 i 34 0 58 25 1 BV E M, T USSR AT R &
FIWFEARABE R, AR REZ 15 B, & 55l A b 5% 18 0 R e, R HERE
AU fy e :

(3) NCL 3257 % R0 00 2 72

NCL /] AR 7% #8555 S0 DL AR 7 X iz B BB S &, JF B AL 01



NCLIES 5 POEM Lt EF o B BEHE

RYRY SR 3 NCL B8 a7 it 46 34 SR M B0 00 , B 17 B0 5% 355 b S 90 %o 48 2 A 0 38 4 45
il » £ 45 X 43 3 (branch) J7 3% . [ #] (backtrack) k. — X WH B R ERER
W 2R AR I e A 3 R B B 4 ] 5 NCL AT 5247 3 40 3R (soft constraint) f
W 2 H AR A B Ak 2 K s DA B ST {00 iR B 35 o 4%

(4) NCL R F &G FiE 5 19T REFE1E

NCL B 43 X 45 #) (switch) . 48 3R (forall) 45 44 . Bk 5515 4] Gump) . F 1 F
(submodel) . P& % (function) | % 18 F (included) Z£ # il Th BE, {88 NCL E IFE . h —
MMwmBEIEE MARTEEEES .

NCL &  #% & A T & f8 (Artificial Intelligence) . iZ % % ( Operations
Research) . #8 # #% (Logic Programming) F— &, A] DR & 21046 (VRP) . £
IR IE L (MMTP) |8 %4 7= HERR (APS) | A ) B8 IR AR 4k (HRO) %514 £ & 24 7] 13

1.3 POEM )ik

POEM # & T BB ML L5| % NCL 57 ¥4k 5| % Visual Script F—4&, K
Windows FHIH P RMET - PMH R ENHFYE. #H POEM ¥ &, P Al A
NCLEFHE AC WM ARF, It fTekm; s R TR EE
J&N .

POEM £ NCL B &% 8. POEM #4 7 NCL 4i# 4% (Edit) . T BE H 2%
(Project manager) .{& & 7 (Information tables) . #i& % (Debugger) . 8 B Ab ¥ £
(Message handler) K %5 5 B #1 % (Solution viewer) 25, 24t 7 — /MR % . A
LR R R E SR NS,

POEM HA LU HERF A .

(1) POEM 42 fit £ & K {2 W TR

POEM H A& # K2 W shE, Al LA [ shxt 5 B B 204712 W 4 i, JF SR 1k 4%
RGBS S A B R M @I, A S E N BB R, POEM &
E& P & (Quick watch) .} % 2§ (Browser) . 2 # ##i& (Constraint debugger) . 7]
AL R (Visual debugger) %5 Ty BE , $8 {1k 75 {6 B 2 A6 20 SR fifp 3o 752 1) 12 W T2 B

(2) POEM HA nl #i 4k 5] % PoemView

Al M 4LE| % PoemView A LU M NCL & 5 4wfef b, LB AT L5 %
S48 T 4E % B, POEM A it 25 [a] g 47 8 4 Hb P XF 5 /0 0k i 8] 2 47
T A H A PR X R, AT S R R P X (] 0 S ] A B

A] 4L 3| % PoemView X FH R H, REfE . KT, 5 THPAEH. @
AT S, A SR T AR B H R E AT R R . FEHBE b, SO H AR



RSB BN R L MER JEA BT AR R xS, 76 H 4R B E AL 32 35 5
IINTT BB R G XS 52 38 3 B Bh o R S R AE

(3) POEM B A R 4t 8 X Frdl 14

POEM # @@ 4% POEM JF K F & . # &AL H 4 ComPoem, 7] ¥ 1k 41
ff PoemView {118 IR 45 #% PoemServer & POEM ##I fE % . POEM % 5
KA AT S HAL R Rk 7 B E . B POEM FF &\ W IR b il v 7 RAE%
75 {8, P AT AR 35 B AR T 35 7% SR I NCL & Poem View X i F A% B 47 — WK IF %
BA BT .

1.4 POEM 1%

POEM 8 MR BT Pr . i i T2 4 2 8% (Project manager) , F /2
AI7E TAE X & O op [F] e 5 3 24> T2, 9 B Al @ a5 9k (Model folder) 3 7 31 %
TH#H®. POEMEMdFEFEREELAKXBEHPZRER. AP POEM
MG BRI ARSI P HERLH REGFE NCL ¥ & AR EKARERFL: &
it POEM i %%, R F A 3h S Hb R EE NCL A 7o F2 . HREEE B MW Y
fr VPR P AR SN NCL #2235 5 S HHUE s 20 38 i #% 7o 1 F P Bl s R 2
AR KM B AT RDL s T AAL 28 A ie P DL B8 o o R e ) A SR i s 4
S B LB ATl P o & SR AT I AT

1.4.1 POEM EITREM R I L H

1. POEM iE{TIRE

B PRI . o AR B A 1 PR BT R AE B A IR 55 4% s AT, AT RAFE Bk ) PC
LiEF7. PCHMEHREMT .

(1) CPU, 8% £41 3GHz L b5 W EM 2GHz Ll b %7 2MB UL L.

(2) NF£,DDR2 3GB L L.

(3) T8 #%,7200r/min D) |, 75 & 80GB LA |

B S, NCL BRI AT ok 8/ . BRZSRAFE LR LI,

(1) #MEZR S~ Microsoft Windows 2000 L) _E#:4E & 45 » 4 Microsoft Windows
XP.Microsoft Windows 8 .Microsoft Windows Server 2003 %,

(2) Poem & #k {4 7] $h A7 304, A0 & NCL 518l AL BB 5| % .

(3) ComPoem #£H {4 ,5% B fu& NCL 5%, H FIELiTE.

(4) PoemView 414, Hl T45 R AT #4k .



8 NCLIEE 5 POEM R+ E T & MBAKRE

(5) PoemServer fIx 55 4%, Wik NCL fifb51%, X £ B/S 5t C/S B M T W RS
B, XM URL R M5 .
(6) Shapefile #& = i) b B #4E .

2. POEM Z¥xr 4

POEM %36 30k 1-1 iR,

# 1-1 POEM 22337 4t Bf

X % & Bt B
POEM_Setup. exe POEM %3 #2 /¥
NetLockServer Setup. exe POEM M 45 8 iR 55 LB F
LAY . pdl X % UL W SCRY S B AR SCRY
SN. txt U755

POEM #2225 F1 )3 3 5 A FF 89 223 AR sh Bl 7E A 3R .

1.4.2 POEM 51

J& 3 POEM J& , tH 8L & 1-4 7 i) POEM B i) 3= 57 1 .

PORN — [Productio

Execute Tools Kindew Help (1)
DEuees 0 pNEOIDARSAT R @
ST e e Tar Tehaduling A=
Torrroee 7 \PrajeeVESF oY forall 1¢») Nin TASKCRUCIALRESOURCE b B
g Deiver i TimeTask_{1} cap TimeTask {1} = {} ‘ves resourceTask {1} ¢> resourceTask_(3}. © = = =
“ 91 talBudzeting
¥ @ CrmScheduling Set Fartitioning tor Tashs cr Wessurces e
% @ FormFlanning =i =g
+ 8 HabLocation /. ACTIVERESOURCE sub: ESOURCE. 1 Av e
4 @5 JobShopScheduling RS s E e e . N .
- Ty 07 ACTIVETYPERESOURCE { “forall 1 in ACTIVERESOURCE typeResource_{i} -} x4 md\
+ 8 NetworkFlovs i U
5 i e h torall 1 in RESOURCE ( s
# £ SetPartitioning TaskResource_{1} -sihsst TASK =
# G Soc alGel for 4 Sorall 3 sin TASK R
4 @ TavelingSulesnan 2 resourceTask_{3} = 1 == j “in TaskResource_{1} siaalf e
4 [gP) Yar ehouseLocation 9 5
pe 1ining 3 activeResource_{1} == TaskResource {1} <) {} eelav
i activeResource {1} == 1 .in ACTIVERESOURCE
+ ovShepScheduling 3¢ )
~ 1kRunPlanning 1 U ‘"' G z
:: ‘\d\ll‘e:;glmsynnllmm‘ 10U TASK = “bidcup {1 “a RESOURCE}{TaskResouzce_(1}) o] ) “ w
ersonnalPlanning
&5 1U. “torall i¢>3 “in RESOURCE
7 Qs odactiodTaming 5 TaskResource_{1) “cap TaskResource_{3} = (} cos cob |t ot
3 1u4 —
# _|Project files n= log op | inf sup
+ _File List 1 Times Ganeliws for Jiibes
10
"E””‘“‘PM”"V Af “forall 1 an JOB
# VehicleRouting 1 Tinelab_{1 ) = ‘bagcup_{3 “:n TaskJaob_{1}}{TimeTask_{1}}
[ProductionScheduling.n] (312) depth:258-258 #solution:6 time:10:
(ProductionScheduling.n] (344) break at solution =
[ProductionScheduling.n]l (2593 Warning C22: cprnimization step * stepObll ' (= 600) may be too large T;
[Product 10nScheduling.n] 18
‘; . -
| oebug Timer frrece tover 1 o] o]\ Execute Find ) Tnib Memory s ol  Fushe 1'—[ ] o
Ready [Ls 102, Col 286 lmmu tine maﬁ E:!"‘ 21-258°251, 1 nl.uhﬂn(l) 'n'r udmuk(:). Hﬂnnﬂnﬁ) Fi

K 1-4 POEM EJE 5 HE



