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Abstract Software systems are becoming an integral part of all walks of life, This aggravates the need for an artificial
intelligent perspective for requirements engineering, which allows for modeling and analysing requirements formally,
rapidly and automatically, avoiding mistakes made by misunderstanding between engineers and users,and saving lots of
time and manpower. For exacting software requirement specification automatically, we applied intelligent planning and
machine learning methods 10 convert software requirement into an incomplete planning domain, and proposed an algo-

rithm AMLCP to learn action models with indeterminate effects. Furthermore, we obtained a complete planning domain

by applying this algorithm and converted it into software requirement specification.
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BHFRE—- MRS, KRR X — B8
PR TSK AL 6B (Software Requirement Specification), B
RUVF 28 B B R B AN B B TR AR % e sk 7
REREHE, REHFRERERREDERRBIAF TR,
B4 TR —Bx TR AR THEEER, B RER
PR T At MBS A WL S BRI, A S Z N EHE
RPAEAHER R, G RFHIFER R0 N R G 8E
HAFEhREN, EESE RS R TR, Wk, &
BHAPERREEBERAEFENBERBRER, WREES
TLEGERRME S, RS s B e RoR g, B
Ot ey 7 T e R AR BBUR A T SR B B A Kk A4 SR SR ey — B
REM.

EFAREORGTRERFEY B YMREHRTEZ
—, HA SRR U P BRI R A SRS R
RGBT RRLA N REREIL , B RER
EFEHEREHIRE TR NALRS, R REs SR~

Bem BEARTRER . FURTRRAES —EWRRE,
ZSCHFSY T AN fs AN T8 BB Bk 3K B IR BT SR AIAE 14
. TFERMAERET AT R BERFRSTA
R, SRR T K, EXELRPEMRMEM2], H
IR B ShRBURGR R S EAEEWERE L.
HA, SN BE 2B THESEREIE Y
LAMPS K HARAF-RUR MDA, BRI EY: LAMPS
ERTHERARERRNBRT , MeX RS, 3E
PR EETRSAEN, BAARHE. HIUTE slippery-
gripper 3, TG F (gripper) B2 TR T BB 1, HAEER
FA BB AGRL SR , Bl &8 A H (holding-block) 5% /2 & R A He
(not holding-block) , & . 31 #E pickup #E R AR WK 1 Br
3, EXABERERI A, S8T (grippen) BT RYEHE , &2 A
k (holding block) AJHERE 0. 95, EREAHRIBER L 0. 05;
WER T (gripper) £ 1B ) %, B2 ARk (holding block) ¥ #E
BREO.5, BEAERRHBRE 0.5, EEEHARTFR R,
— R B R AV RBUR M SRR AT LU A T8
KR, (ERAL R IES FHBERN S BERBEIEN

B E M 2011-10-10 BB AH.2012-02-17 AIFEF HRBEE S (61033010), BRHEF WG L S E4(20100480806) , M [ TR 2B AR &

BR4(013/2010/A)%E).
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SERAIER AR SRR . UL, 45 T A B E M sh R A
X Hh AMLCP, Bl Sh{ERCR B A T2 1 8 sh fE R 2l 4
B FHAHLER LA TR IR

F1 BHERHERFSEER RS

action pickup

:parameters(? b 7 g)

: preconditions((block 7 b) (gripper 7 g))

s effects(

(0. 95(gripper-dry ? g) (and(holding-block ? b))),
(0. 05(gripper-dry 7 g) (and(not(holding-block 7 b))))»
(0. 5(not(gripper-dry 7 g)) (and(holding-block ? b)),
(0. 5(not(gripper-dry ? g)) (and(not(holding-block 7 b)>))»
)
$k AMLCP (9 LB SR (DB HRBHE
AR s (2) MR R 40 i8R A K Sh e IE B4
B R EASEF e E s —HBE AR (OFHD R R
BERME, 2 GMBEEARXPINE; (DEBEREXTEA
BB A — BB A 3, IR KL A R SRERBR W
SERR, B TR B A B, RA T B R 4
FMRZE S, WNEREGRATY AN, BB E AMLCP %
SRS S IR A S E R BB B0, IR ER R
BB ERNTEIBAMEEE, R14HT
REAERHERRANERERE.
EICE 2 BB T XTI AEF AR . SEER

M BRBARRH 3 VTAUEY AMLCP ¥ T 4%
KB B AMLCP by A T84 78 SRR B X A SCHEAT M
oy MR BIBF R T ]

2 XTI

T HE A B AR TAE RS AR SR A%
IR 3 Fa.
2.1 EeEMY

FHEARIE —Fh R R AR EAR , B M€ B E i %7
HREL R, WE—RFISEUXBZEER BRRE.
1971 48, Fikes 1 Nils #i1+#) STRIPS R4 5| AT STRIPS
BEROES, CEEBUNMRTREAREENE L, 1991
4F, Soderland 1 Weld 55 A1+ T 57 H 8 — LMY
FRY SNLPY, BEE TIRALMHMR RE N ER, 1996 4
Kautz % AR 7 $0R) 17 B 4k 4 WT % & (SAT [a] D , A1)
FATE A BRTT 9 JE (R R 0 b I R, SO e T 3 4 SR
[B)RE, FFTFRE T AR s AL R (M B W B R 42, 1995 48, Avrim
Merrick 8¢ A3t i B #L R & 48 Graphplan™ 8 — KR &
BT SR AR ()RR, 3 BLR ) T A F LR 3 R A
1998 4E, Malik 2 A 1B 5 7 R 738 2 X 5 5 (Plan Domain
Definition Language, PDDL)' , B J§ PDDL & BF 5% 24 #8 R1 4%
B R RN RN 32 RSB AR, SR B AR B E R AR AR L
TWIREIES

3T 10 B3R, BRR A R RHEEIR T — Se P R B8 B 1k [ R
WA E L, SR FEELEIWGRESMMERRAT EE
B — B PR HL R0 ) RS 5 7 B A MR BRAT o AR R B R R
SRV [ RS 5 A A LR R 0 B A L SR N S A R IR 4
TR e 250 R0 ] R0 A 0 R R ) R 5 A e ok P R
TR 20 SRR BT E PR BRI R D . Rk, A
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BEMRMEE A ALE MR SAEN EBEMAHNEZ
—. ATE8EZE (Artificial Intelligence) 7£ 2003 E4 4 T
— AR RIRA BT A RS . BN A
FHERR B — A, BB THRAEN EXE.
TE 2004 SE2I0 A 55 DU e L B B AR RISE 32 +P , | RE LR B 5%
ANRZ THE— BRI ) L FE, Younes F1 Littman $2
7 PPDDLL. OV FF 4k 3 3h VR W A AN o 8 SR MO BER AL
R EIEFH R R B e A . AR SR
FEXHHEZ MR B B TRARRR, K RARNSE
AP T — RIS T R BRI AR B 75
B EBEE A BEE T E P8 SMa U S B R R #
%, 46 & H AT R R fE AL Y R £ B ST A T
FEIRBET W [RIRE , SR T R 308 40 °T LR 31 B T 1 o) REBF 9 7R
AR,
2.2 BHEWEES

XFF HATHTHR H — RIS B R S vk, R b A]
REFBRBERTEIMATHG TV B RRRE: — 2
BERMNRA ZE P ERSE BB HRIE b2 > s #E
BUCS EBRRBE IR ENIEREGEL. RE
A BE GE T B 7 kR 2 ST S ME R AL B AT AR RIROR .
Yolanda 4 AUS g7 7 EXPO R4, DM — MR M T
STRIPS WG R TF 1R, R L BRI B R TR .
Tim & AN SR — 14 432 RYGE % ST 1B BT 4R % 14 AL
R . Matthew % AU AR S b R L BT B R¥ T 3
YERERL, Wang A" @ T —Fhdi it 00 B 3% I hiE
R 07 %, BIR) PR IR & R A Il RELd AR o B 4R AL A5 B
FeZAE% I HEME . Hanna 2 A2 R T UM 22 R
HARMPCRAIMRSHER A, Michael A RARELK
FRAN LA BTHTBE M EMESEE AL, Thomas
AR T — R R R R 2 X R P % AR 5 Y B M AR
B, A—REERETATEHERSEBNIERRSE
el SR E MM ERSERREREZNEEN
WBRT, % I shEB R AT R AR, Yang F AP F
SAT [HRHR e, B THMER B RGE—ARMS R
85, AL 3R b AR S B AR R HTE , 3 3K18 STRIPS shiE
BiRl. Eyal % A8 4 Bk SLAF PRI T AR B A 52
B HERSE B P ¥ RS ERRL, R T B4 E
FEEALEPIREAR, H TR IA 5 WE”— BB
B, RIER SLAF BE 173 %, Dafna AP #E—2B 8y T
— R B E S E BT IR AR ROBRBEI T, B
TEREAERERRMELT, NP EIREEER T
MR I ShEREM, @B T AMLS RS, IR T Sh1EAT
REBRIIERNEHEE . BT EIRERIEBRKIEE
B, Zhuo Z AFIERST T #r 92 S Bk LAMPS, B %A H
LRBRBE M %, BAT AR A BB B AR
ERER), A CEEY: LAMPS™ HER B, 8y T AMLCP
By, ZERERTHSIBEAHEEBROSIERRY, 3+
YU E RN BF B s KB ER R .
2.3 HEER

AR OBERGBA H T KIS TR I R TR



B/, BRIFESH 4 B (DR IRB (Requirement elici-
tation) ; (2) &R % X (Requirement Determination) ; (3) F& K
HILHE B (Software Requirement Specification) ; (4) TR BHIE
(Requirement Validation) , RIS &S 5 F P38, XF
A RGN BHES ST AT, MTIFF & SR AEITH
PRIESR, BoREEMAA P B8R LR, 2% 2
FAPERGKGFSBAOESTERE. EXRER- MR E
EARWT AT R AN R R 72, B B WE T E R m
VeIV B e T R R T BB AN BB AR LA R A3 55 .
FTRIBNERBRGFRAE R AERFREMRFZ
8] B — B2, 3R TR SRS U6 U B AN ERAT R I R B IR 3%
O R R MR SR . G F R R E AN
REFTATRMETHBER. TABREXRETE M
27, MR R A B B A RHEEER ZE R4 h
BB BT AT R E L REH RS, R ST AR BIRRE
e, ANPERE AT SR (R &t B Y VT R BN .
TR AR LB R E AR B afFE R L R R
Ak 3 FhAA, FTRISHETE DL TR AU U6 B % A B R/F
SHAT RIS R R A SRR, 5 I RoR MU B IE B A T
.

3 RBETHEMMROMERIESIHF AMLCP

3.1 REAHEMIRAFNEERE S EME X
—ABAATE MR STRIPS $LRI R AT 2 3 % g
JEH (S, 555,00, o S RARAFHRES ], BURES L
By HPE M RER—AMENES ;s BARPEHRA (initial
state) , B} [IRE R0 86 5 4 55, s BARIRZS (goal state) , BIA
WHRREF I, &1 — R RPRSHEFAE MG RRE; 0
FIRNENMERERI K B4 (action models) , K &M sh/EFER
=764 (a, PRE,CPEFF) 41 5, X B a FRHEHELR (action
schema) , 1 34 4 F B L B 0H B » ) 40 3 /R HE 48 (pickup-
fromtable ? b -block), PRE FRZESh{EMIATIR & G5 £
(preconditions) , S22 i1 B R #4 UK B /. CPEFF RN EBIE
B & 5 8 R 3% R %) F (Conditional and probabilistic
effects) , A JE AL TR H(pascisen) = (Piscire; )=
(P sciven) ), FHoh o RRE | MFRM B —RIILF (AT RHIE
TFEBRAL GBI, ¢ Q<O BH L EF T ¢ B
AR RIS 7 VR 0y Q<GSO BARKE o BAERMER,

B2 py=1,p,=0, MR~ SHIEBM MAT I KM PRE %
ARZS s ThAT LA » S 223 PR AT AR AR 0 3 AR ME R 0
PAEERR ¢TI e HORE s BUE BT HORE 5. 20K R
BRAS s, FeB EARARAS s, HORTRRH , — AT SR RO BH{E 351
BHR a1 a2, 5000 0 FE—2ER(s0ra19515@25 %50 s@asSg ) N
— AR B s R (T 02D 0 — B HEAE
e

B S HEROR B PR 2 T IRV LR - 4
EHRBRA T HEREREA A FIRFELEE P IERBA,
Hk AMLCP it A g ShfEmSh IR, 265 2 ik 3
i 4t B R PR S I A 5 MR — T
VTR B AR SRR slippery-gripper, 1% 2 4

BT ROBMRMAGRRES R 3 NBEENMLER.
%2 ¥k AMLCP f#A

Input: Predicates P

(block ? b), (gripper ? g), (gripper-dry ? g), Cholding-black ? b), (block-
painted ? b) (gripper-clean ? g)

Input; Action Schemas A
(pickup ?b ? @ ,(dry 7 g) s (paint 7b ? g
Input:Plan Traces T

Trace 1 Trace 2 Trace 3
(fll:lllo)ier(i) (gripper G) (gripper G)
Initial state i (block B) (block B)
(gripper-clean G) (gripper-clean) (gripper-clean)
(gripper-dry G)

Action 1 (paint B G) (pickup BG) (pickup B G)
Observation 1 not(holding-block B)  (holding-block B)
Action 2 (pickup B G) (dry & (paint B G)

Observation 2
Action 3 (pickup B G)
Observation 3
Action 4 (paint G)
(gripper-clean G) not(gripper-clean G) not(gripper-clean G)
Goal state (holding-block B)  (holding-block B)  (holding-block B)

(block-painted B)  (block-painted B)  (block-painted B)

#3 Ey: AMLCP i

(pickup 7b ? &
(block ? b)(gripper 7 g)
<(0. 95(gripper-dry ? g) (and(holding-block ? b)),
(0. 05 (gripper-dry ? g) (and (not (holding-block ?
Conditional effects ®i»
and probabilistic (0. 5 (not ( gripper-dry 7 g)) (and Cholding-block ?
effects b)),
(0, 5(not(gripper-dry 9 g)) (and(not Cholding-block
27D

Action schema

Preconditions

3.2 AMICP {JHEZE

RN B R, IR RS MR R 22 ) R R LR
IRBRIB B R % P ALEE 595 () R, 3 ) S AR B R 8
BMHTRIT AR, BA LB EIRSREAARER
W A RS VERE AL, Bk AMLCP RyREAAELR N 4 FF
5.

# 4 AMLCP BH:MEAERHR
LEFAAMEFARNESLT

HEWN L BHEERNRSA
.M L P
xRl AYEMIGEERANRLG FHSHMBHR
L¥THEMMUNEED
ZAHARPRIMELA I XL BERARNBERLR
e
23

SAAGARREGRAEIFMELARNNE
L REHELEBHIREDNRF T HRBS RALCHRA
FUEHERR N R A KR Y

THES N AEENE PR,
3.2.1 FB— HREHA

ROTEEE T RORRGERE N i A A A R A3
HFE. B TLUFAGEARRFART P HE R
255 HW AT AR SRR R ARZS B e 8, A TTDH B 7 4R 78 Sy i
B,

% EHEE TS LR 4 O — A R T AR
B BB BE T SRS D — B R (DB X BB R h 8 2%
EFRE—ETAXERZEMXRNEBER, HTH
1. i RARESE s . AILKR 2 AR IRIERH N
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BRIk 5 BiFl. FEASCP FEFF R R B, BaR 5
BAILFHGEARFA BRI

RS OHMUERGAEIRE

DB1 DB2 DB3
(gripper G 0) (gripper G 0) (gripper G 0)
(block B 0) (block B 0) (block B 0)
(gripper-clean G 0) (gripper-clean G 0) (gripper-clean G 0)

(gripper-dry G 0) (pickup BG 0) (pickup BG 0)
(paint B G 0) not(holding-block B 1) (holding-block B 1)
(pickap BG DD (dry G DD (paint BG 1)
(gripper-clean G 2) (pickup B G 2) not(gripper-clean G 2)
(holding-block B 2) (paint G 3) (holding-block B 2)
(block-painted B 2) not(gripper-clean G 4) (block-painted B 2)
(holding-block B 4)
(block-painted B 4)

3.2.2 $Bm . AINtaBRAXE

#1 STRIPS KR ¥y 4% S 7T 50, — M F RN R R SIE
A B0 3CR W BRI R R B s AR M RT B Rk s — BRI AT
BRI R A A IME R ER R AR . ZEIX R,
W 8 — s fEBIRLHE IR ATHR AR 45 R BRI R IR - BEAT
R, F o HBEARESER . WRHE o H—IHTR
R p IBARTRAMG: p AESHEBPATRE B2 09, Bt
AR RR A

Vi,zsysalz,id—>p(y,i) ¢h)
Kb, z,y FHES—HBE, FEBEXIOH, G0
E a(z, ) A ML ERGTARTES K4, EEI ALK
AR, B ERX TR —EEBLR T pG,DENFE
alz, D MR &M, N e ER B — 8. R »
B o Marit, 3hE a B—A BRI ALEPAT a Y
G &M ¢ BRALEY, p EBWE BT — VRS, 7T LI R
iR

Vi,z,y,alz,D)—>p(y, D) Ap(y,it1) Ac(z,i) 2
K,z FHER—ESE. MR ¢ BYKM c BLEt,
BE a B—DRHR, IATEPAT a WIRET, Y44 c B
Bt g BRI TAEMAT a UEM T — RS, ¢ AHOL,
B A R AL A Y .

Vi,x,y,a(z, )=y, A—=q(ysi+ 1 Ac(z,d)  (3)
R,z y,2 FNFRR—EASP. HETAG Y FM ¢ B
. BE a H— A IEASER p FI—DABEER ¢ WBIE a HEFE
BAFRR A

Vi,z,ysalx,d)—>—p(y,0) Ap(yyit+t1) Ag(y,i) A—g

(it Aelz, D

Kb,z y. 2 SHFER—HSE, A LIRS —KBCR
FRNEFTMEFARMEE. B O5R ), /LUK
BEERNATIR &M RMBRIIRNBEARES .

4, 7€ slippery-gripper 381, B4 pickup )R8 & 14
F| 3 SRR RAEEAR IR 6 R 7 FFF,

#6 WEROEIHREEHTIROBEELR

D weights formulas

1 0 Yi,b,g,(pickup b g D—(gripper g i)

2 0 Vi,b,g, (pickup b g d—=(block b i)

3 0 Vi,b, g, (pickup b g D—(gripper-dry g i)

4 0 Vi,b,g, (pickup b g )—(holding-block b i)
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£7 BREXOBRIRMBRFIRGBRELOR

D weights

formulas

Vi b. (pickup b g i)—(gripper-dry g i)

1
0 A —(holding-block b i) A (holding-block b i+1)

3 0 Vi b. (pickup b g i)—(gripper-dry g D

A (holding-block b i) A —(holding-block b i+1)
3 0 Vi b. (pickup b g )—>—(gripper-dry g D

A —(holding-block b i) A (holding-block b i+1)
4 0 Vi b. (pickup b g )—=-—(gripper-dry g D

A (holding-block b i) A —(holding-block b i+1)
5 0 Vi b. (pickup b g )—(holding-block b i)

A (gripper-dry g i) A —(gripper-dry g i+1)

3.223 JRE.FIBHNANNRE

RIESCER(31], BRBHRBE % L 2R — S 454
(Firon) IR R HP F FR—HBHE AR, BRAR
R (AZEER) RN AT -MERES C={a,a,
) BB T B/RFERBEMN Myc, XE M 885 —1
ZHEYERES, BT TET RN L AR — N8R L
kR, AR R LBk R F A B B W A
EH L;EWMR O, ML cBE—MFEES, 8 MRIEX R L
PEFEAAI F BT S HI4G, IR H X R g LA e A R
B, WA E R ER L, BN 0. XA o FEIEMNERN o
BiE L FARF: HEUE.

5 Alchemy REE57 K2 BEARKANE, ERH
B R AR . S FEANEFE, mREEHE
DBs 5, W3 R =1, F M 0, AT AT LI 2 B A LA =
FIALEE . HXFI A MLNs 2 3 AR E BT BT L&
FISCER(31]. B RRIER (D . R 4HIBDNEMRTIR &
HF BRI RN BOREARE S RGF B MLNs 223
BEAREFHAELXMNE, MW, T 5.8 6 PEEAR
FIAE N 8.5 9 F%.

£8 BIRZMFIRPREANNNE

ID weights formulas
1 0.3 Vi, b, g, (pickup b g )—(gripper g
2 0.5 Vi,b,g, (pickup b g )—=(block b D)
3 —0.4 Yi,b,g, (pickup b g ) (gripper-dry g i)
4 —0.2 Vi,b,g,(pickup b g d—>C(holding-block b i)
#£9 MEAFPRELNMNE

D weights formulas
1 0.77 Vi b. (pickup b g )—=(gripper-dry g 1)

. A —(holding-block b ) A (holding-block b i+1)
2 0.12 Vi b. (pickup b g D—(gripper-dry g i

’ A (holding-block b i) A —(holding-block b i+1)
3 0. 44 V i b. (pickup b g D—>—(gripper-dry g 1

. A —(holding-block b i) A (holding-block b i+1)
4 0,47 Vi b. (pickup b g i)—>—(gripper-dry g i)

: A (holding-block b i) A —(holding-block b i-+1)
5 0.3 Y i. b. (pickup b g D—>(holding-block b D

A (gripper-dry g i) A —(gripper-dry g i+1)

3.2.4 FHW RBALARATHMRGSHEREY
ERTREHHBEEAREE T, WENERTR—RE
KB AR R— A I ZE AR N SRR ]

REMTIE. EBROBREARESH, RE, ROTUEE



— BB AR, IR BB E AR R HERIE , AL
FEARHE MR SIERE,

R REEMSE R, AP ERB TEARXNEH
AT e, AT AR N A X RER K, LS A X A E K
ML . BRATE BB EHRE—MERBIE, 0, E R
X 0, IATT AR 7 P BREKRT 0 WA AR 4R
ﬁ:

Vi, byg,(pickupb g i)—~>(gripper g i)

Yi,b,g,(pickupb g i)—~>(block b i)
ENAR TR (gripper g i) » (block b i) REHE (pickup b i)
RIBTER S5 R B7E R 8 PEHMELRT 0 WETA AR, FK
HHAH B B HER , BRSBIBHIE (pickup b ) MIATE MR .. X
FERT AR BLEA Ao e AR M sh /R R, Jn3R 10 FrFil.

F 10 PrRE R SIIEER

pickup(? b ? @
block(? b) , gripper(? g)

Action schema

Preconditions

((0. 87(gripper-dry ? g) (and(holding-block ? b))),
(0. 13(gripper-dry 7 g (and(not(holding-block 7 b))))>
< (0, 48(not(gripper-dry 7 ) (and(holding-block ? b)),
€0, 52(not(gripper-dry ? g)) (and(not(holding-block ? b))))»

Indeterminate
effects

4 BB RHRENE LG

4 FEN B S EE RS Bk AMLCP B 3h3kR
BUFR. HEEEKE, b KA R S & 35
RIRLRI AR , AR F PR B — AR E S
SRIEFIFH AMLCP Bk B $hiRBURA A E MR A h g
B, W48 BIFE SR sy se AR R ik .

TR MBI, B AR R R hE
AFER. AICGABERMRET (PDDL) R #a &R AU
., KAMEAERLIES S RBB AT R, BRMTAREE
IR TR (B2 X BB SREH R A 789, BT PLA S0 23R
SOl E R AR R B AR, EX A DL 52, 1B B se AL
. B 4 B3 HR0 B e R R B .

EX GRS & TAHASRERES P RiFHE
88 A AMEELRES . S IEERENMENERSEY
WBERIR . RATE (T, P, DR — MR R

EX 2CREBHAUE) B’ T HSWEMES P KiFH
BEANNEELES. MTE - EHER €A, PRE
FRENME a ETIR %4312, CPEFF £RNME o &G54
RYRFNF, =554 (a, PRE,CPEFF) /R — AN 52 BRI shfE 1
®, @(T,P,A)5 A A shEHEZR BTt BE 4 56 % sh R
U BRI BR A TR O e R R 3

T s — S SR R AR R TR S A N R 2
R,

Bl1 —ATT MEFHERELEEREFITHR.H
L= RWER R = RABREUR™MER 5 MRE. HA
TR LB BRI ER L , IR BB S, BT IATRA T R
BT —ERENR. TR PDDLESRERBR I E
SELRIER, Iz 11 Brg.

F 11 TR BRI

(define(domain factory-manufacture)

(:types product person)

(:predicates

(marketdepartment ? x-person) A B T 7 3 #
(manufacturedepartment ? x-person) ¥ A BT 4>
(buyingdepartment ? x-person) ¥ A B TR B#
(warehousedepartment ? x-person) ¥ A B T &4 &
(deliverydepartment ? x-person) ¥ A BT X % #

(ordered ? y-product) P BiTH T £ERHF &

(deliveryform y-product) BB TR R HE R EE
(orderform ? y-product) BB T F BT k%
(manufactureform ? y-product) B E T X Gl E k¥
(buyingmaterialform ? y-product) EHE B T X BWEMN BB X X%
(instorageform 7 y-product) EME T EF R EEE e
(enoughmaterialinstorage ? y-product) £ & EM R H E4 EH
(enoughspacefor 7 y-product) & E W AHE > &

(:action schemes

Order(x-person, y-product) 3T i 7 %

Manufacture(x-person, y-product) 4 P &
Buy(x-person,y-product) R M & i JF A ¥
putinstage(x-person, y-product) N\ &

deliver(x-person, y-product) i% 4%

T ASEBR L B R BUX 5 MRS, I L
MR T RHEAT AR KWl — a0 12 B3], Forp ks 53
FATIHREHER , IR Fon s RT3 BUE R Rm
HAARRES . KBRFHMBT 20 MRELXHRLHIEREERE.
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(orderded productA)
(marketdepartment staf f1)
(deliverydepartment staff5)
(buyingdepartment staf f3)
(warehousedepartment staf f4)
(manu facturedepartment staf f2)
order(staff1, productA)
Corderform productA)
manufacture(staff2 , productA)
(buyingmaterialform productA)
buy(staff3, productA)

¢ : . age productA)
manufacture(staff2 , productA)
(manufactureform productA)
putinstorage(staff4 , productA)
(instorageform productA)
deliver(staff5, productA)
(deliveryform productA)

ASCHFSER A% S T B AMLCP, ) _k m78 2 A &8
SERE R E T ABENRA B BEN A TER
RGEEHRRED . BAEIBINSERMIFREZTLE
KRB RT R, Il F LB H AT HREL R s fEE
BT A TR, BRI B A ShEE R, 10K 13 Fr5),

LEIYE Manufacture (7 x-person,? p-product) i 48 & 34
BILEBXAT FA z HEAEFEF p WATRFAGER: 2
ERTAFHRIIORT,FEAEHEE T8 p MITHESE,
HECRR 1 R IFEARET ™5 p 8,7 0. 9 LR A
TEEFMH p FAETFRE, 7 0.1 BB RIARTHE& »
BUAEF= B, L, At A PP A R L R . S4B
HEBH FEAH B A== R, 0. 8 MR AT HE WEAE
PR IREAR RS, 0.2 MR N ATEERE
ARG p TR IEA R R, LU, B BE & WK 5
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Order(? x-person, ? p-product)

Precondition: (marketdepartment ? x-person)
(ordered ? p-product)
Effects: 0.9 (orderform ? p-product)
0.1 1 (orderform ? p-product)

Manufacture(? x-person, ? p-product)

Precondition: (orderform ¢ p-product)
(manufacturedepartment ? x-person)
Effects: when(encughmaterialinstorage ? p-product) ,
0. 9Cmanufactureform ¢ p-product)
0.1 ! (manufactureform ? p-product)
when ! (enoughmaterialinstorage ? p-product),
0. 8 (buyingmaterialform ? p~product)
0. 2 ! (buyingmaterialform ? p-product)

Buy(? x-person, ? p-product)

Precondition: (buyingdepartment ? x-person)
(buyingmaterialform ? p-product)
Effects:0, 9 (enoughmaterialinstorage ? p-product)
0.1 ! (enoughmaterialinstorage ? p-product)

Putinstorage(? x-person,? p-product)

Preconditions: (warehousedepartment ? x-person)
(manufactureform ? p-product)

Effects: when(enoughspacefor ? p-product) ,

0. 9 (instorageform ? p-product)

0.1 ! (instorageform ? p-product)

when ! (enoughspacefor ? p-product) ,

0, 6 (instorageform ¢ p-product)

0, 4 ! (instorageform ? p-product)

Deliver(? x-person,? p-product)

Preconditions; (deliverydepartment ? x-person)
Effects: when(instorageform ? p-product) ,
0.9 (deliveryform ? p-product)
0.1 ! (deliveryform ? p-product)
When ! (instorageform ? p-product) ,
0.3 ! (deliveryform ? p-product)
0. 7 (deliveryform 7 p-product)

ZRIE AXFAEEMRSIHEEINTE HRTK

FURFE AL IR AR B, 37 5% ) PDDL & 5 3 H AT
3R | T LRI A BEAT 22 5 18 B SE B AR B LA B 75 Rk
MULH. BOTETTAUE T B SRR R, LU 3 &R
SBRIEAT A5 47 B AR B, 3 77 LURLF BLRIR fi 28 X9 7% 5K
BB HEAT IR . AT SEBUAE R BE B 3k, &SR TAEF,
¥tk — 9 B AMLCP R 48 ASE BB IRA R SUR B 3 VERE R
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