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WE NRTURIEREGEAARE. 2R THOELEDY FHb LSRG BMPZFAMET 0 TRER
LEFHGAEER ARAG R ARARR AN IRT LW ERLAEELS AT LR bt
B FEAEHEDAPATIF. 2B A A A PERT/CPM R K & L3 L4295 8 1 42 & 57 o) 0 Fl 47 A 3 #. A3
BERNGEs FRMAMARLET R GHARRRGINARAG AN OIRAF I FTRBAAAANBT bk

BHEARBERL FETENSO s P REGESEABTERGTHAERE L FR. RSHT T HEai s
B

fEESHE. TP31] IHRKIRIREG . A

HREHEN B IBRRRHATHEI TN ERTFE, BT FIRES BPR (bust-
ness process reengineering) ¥ G E T H. 3 FARRMITL . L IBHEESEERFTAREE
SLMERCEESR ST SSRGS E RN L% s ENEERRR. EHNERGE
REHEH M E BT T EA. B, SRl — b B RS, B AR RO A A8
gioll e A, SBRET X AR A B AT sl B SR B U1 A ) S RS RS T S BT RRR R T
B » 33 30 R AR ST AT 40 0 5 0 LA R 9 (]

AL E AL E R K LT R o 89 & b S £ 4 EPMS (enterprise process modeling
system ) DUt AR (i ol ol % 30 72 ) R 4t Mot R 7 S Ak AR A L R Y L A S R RIS B
B 5 >y TH 4 TR %0 T Al o R 5 o e R R A M 00 4R 4k R 8 B 40 i 35 M BPREY
EPMS F 1998 4 1 Hilat £ 5% 2, H4R15 1000 EEEMES Tk R4 — %% 253 ILER AN
ML RIBIE BT EAN T E 7 EPMS, L AR 80 o B89 A [R5 Ak i A 4 ol
SR EEER. FESG EPMS T HY R TR R RE.

1 IEIENEFIRESER

1.1 BREZ
TS RTHIHHTRENE D &R T TRFRENEIFIN—FMENAET , M—

» WRBE: 2000-01-28; B AR, 2000-06-12
ESWE . EF AR ¥EL T BT H(69803003)
TEHEM . MELRASES- 3 H IR E L BER FERRNEAIEATE. A VAR LR KRR E . R
WEKAEARR MAE135 ). B LHRAXABZ.B+450, FEFRIEAIHRETR HALR, 88 TEHFEN
T METCI068—) i I A+, @ 382, SRS W LB B LR .CIMS.
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EMBT S CRA BT b Z BT —RAT RS AR BEEENFAARAMNRTE. EE
FHF AR BER AT SR, E A LSS50 A RN AT . FEahml o AL
. AEES A EE S B A EES A ES. AN EN R RS EFNES, XA
Foa KA T LI & & ). Pk, b Bl L XA — T 2R RS HHEE.

10k i3 B T8 (enterprise process engineering) B RHE TR F LB S dEMT A
EfE BR AR SRR N E L A s 4 BB it TR TR R
FEBEAMEE IR SEUNAEAEERE IR L AR 7. RAE 0 @BHE
FIBLIRER S5 4, B AN A T B A A BB Fhs R SRR E s 1T R s Tl B rh 332 BRI
%o, FE ST R S S S MO (b A 5 B Al e AR AR AL
L2 FRENEMTESER

Rk R FR AR £ 0 MR T R B B B KRB B M KB R L R
Bt — R Ak, B0 — R B AR A SRR T A B R AL ol L AR A Y e U o AR 2 B
B E S, EPMS B E T SADT (structured analysis and design technique) # A& #l COMMOS (com-
monsense management model for systems) BRI A B AWM H R TEFE 3 LENMAER
R AT 7 T AR, BBl DR A N TR IRAT N T B T S AT R
B8 R BRI RS AT A E . LIENE BT E S fe b AR A s I T W I AT O .
Ak G R B PRGN E B R PR AT RIS R A R B i BOE L CHLE s R R
1 VA I DA T A5 5 M S BR R R TR ATl 3 A B AR L R . SADT AN 1 8.

L_I'].llallg'i ble controldV Taugible conuols 2l
Tntangible ourpuit‘sf-'
Tangile oupure ?
[ Intang! Ble supporis @ “Tangitle’ supportsTd|
OXEER,OEREAR, GXBEA . CEERA BEH,
DEF GBS . SFEHG QLB LR OFEES.

Fig. 1 Process model constructing based on SADT
BlL BT SADTH i P AL A i

ok 3 BB R A F E S LR A R AT A E S A R Az L ],
fedb 3t R R RE AF R T R A A E S R S R ERA W ERARRET - ad
Ak TR B R S R A ol T AR P R Tk B TE SRR S AT

A 2 B R A B AT T G4 Ew =Py Bus Fau, Cos L) KRR Borp Py BRI BEER

" Management 2

Intangible inputs* v ™
Production &

Tangible inputs® ]

(process model) , B (b Py BB 2% b % 15 31 W Y . L 5(‘“’53332’1‘8“ ’m
A B B AT AT E R A R AR BB ; behavior @
TS L K = B R BT S B A A A o A // Prmesiml B -
8. By Fr 4T A A (behavior model) , #5414 [k A5 A // " : . m;de]@

L1

HAEE TR VB Rt E T oA T — ,

B Infrastructure [ Resource Information
A TR (LT AR B A P MR TR | e behav;m;@ﬂ i ? |
LA AT BRI . Fu 845 B A UM ALY Gnfras- %ﬂ%@ﬁ%ﬁﬁ%%%ﬁﬁ%ﬁ%%@m’
tructure model ), Tﬁi&ﬁﬁkﬁﬁ@&ﬁﬁﬁ?ﬁﬁ H‘gﬁﬁ& Fig. 2 Enterprise model framc
B BB L 554 3 6 B B9 76 B0 1L SR S A 4 O Mz R RR

Cu AR RIEER (coordination model) , fii R ok AL HE RA L BHEANFEERRRE . L2
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o] B 4 AR I E S R %, T FR 15 B A (information model ), 8 38 4 b it 48 7 A 7= A0 14 48 19 J5H
koI 7 R AR 7 O A R B b R A S R

2 FHERBEAWR

RSB R RN NS AW EER, EXRBETHFEEER, € R ayEmE
L. A ARURARZA L BATEMBHLRHER— 314 PERT/CPM £AR.
2.1 Zhi&E PERT/CFM # A

BTl o B TE Sk e R A TE B A 00 E TEER A ol A7 9 = 0 22 0 8] 42 90 BB R TR TERRE
BERIAFMEHTRNEEZ S, BT PERT (program cvaluation and review technique)$§ R
B R SEaT i Dy R A — M AR R A (AT AR (R LR A R i SR 3 R iR A R B
WHEHE D e S . BT RSN gL EHE Dt AR —EM. NIk, PERT 5
CPM (eritical path method) 3L F EAG K. &8 F#E R A% ©IA I AENBB LN . HHA
SAMMIE 7, ol R EH w0 (EFH A BEE UM L 30 45 0 R B SC B 4 AL B A i . FRATH S
ERFESHFEMTLRE Y HERNELER  EXLT HENZENGREMERS A
MERS A, AT EEREZDN D, RAER.ES. S % 6 o EEEMIEHA
W7 AT - B R TR SR RS Bl AR/ B e T B R IRT L A B AT O R R I 4 T B i PR AT
211 g REwE L

EXL To=at+bi M NEHRE Hb a,b ML .o N NPLHER . A rTEe K
THEE. e[ —1L1L.BE T AscSE . Fre s ET A EREFRERTRE.

EXN2 WHEEEE r=atbhi.n=a.Fbi.... . x,=a,+bi, 1

(1) G lxrvaose s W EBRBBE TSR r=a+bi 015 2=sup{x,+Zar. . s 20t P

a:maX(al-I-bl.az—sz,. ety fmaxa, —ba,—b,,. .. sa,—8,)

2 L]
b:max(a1+bl,a2+b2.. coad, b y—max(a;—by v ar—bye . ya,—5,)
3 .
(2) B {xivrg e W TFBRBEE SRS r=a+bi,i04E r=inf{x 224+, .. .2, }. HF
min (b a0y oo gy 0 Fmin e, — b suy—0yy. o0 sa,—8,)
- b & § NE it SR et et I bl S S
4
bﬁmin(aﬁrb, sy by ya, Fh)—minda, — b sa,—bye. ..o sa,—by)
r 2
E X 3. &ﬁﬁ%ﬁﬁﬁ o= b sy =ay 1 bedy alj!“ S} Ef Iz Eﬁﬂﬂ\ﬁ?ﬁﬁﬁ(i)ﬁﬁ
.I':Il:.l'z:a+bisﬂ a:ali‘ag;b:bﬁf!)g, ‘ﬁmaxhﬁ91;2}<l‘<max{l;191‘2}- (1)

2.1.2 SRR
WAk B EREET R D, B R GEE E AR T EE L AR ER N
Dy=da,+bd
Eszu k+€a k"_ (2)
L=, 41, i
i A BB F r=random(—1.1).D. & RHA FHREHE XA HFE(ER . EEH BRSO H
L= A iz RN ia AL A ERRGE SGH RSN EW E. A—WTES E MITE AR
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Ek=E}_1+D571:(€, (§41>+a.5- |)+(€» (k- 1>+b& 1)1'- 3

AEPMEE—n Evcgr o D E_ DG E M E W4T, ARB BT R . H Ec,
Eigs o s E 2y SRR 3t 7 (W B B it EL EL. . B RBER Ey=sup(ELEL.. .,
Eb.

R R RPN TR % LT A KR, I E £ %R, KRR 5% TS MM & 7 55 E
E=a+46ir=1,...,%).

EN 4 HES A={E.E'....E"}, %S a=max{a |la +bicC A} b=max{b |a+biCAH
a=at W A={atbila+bi€A R a=aFiXHEEITRENEXERRE ERESHEA
oM E=at+b IMREBBEERITIXBERE £FE Ai=la tbiletbi€AHa—bz=
sup{E'},p#r B j=1.. 2}, MHF A, BETRERE HFTE Ac—{a tbila+hi€CAH o +b<a
thya, —0,>a— b}, WUBR A; BERE R RUBE 2 ik el 2 I BESIERB N E=a,1 6.1,

FHRBHECENMNA FRELHESNESHRGTFIHAE L. A%k bR FERE A 05
EFHBHRE M RO HEHSAY . BIBEZSE0 Lo AEREES S ESHEHE Toubd,
HERERD E W i=Toa—e e s SFURSTFTRE E=a, +0i BEXPSNELEHE.UE
BB B RN Ly, B E (7 LA GO R UG HE 360 R0 L, TS SE MO B, X T S MES Y L.,
HEARMT -

Ilk:ltk+ 1*D§: (lq (k1) _t,'l.k) + (lb_ (k+1)+bk)i. (4)
M FEAE S F R RTIRE 8 &, L B SR AEAT e bl Loy Lees - L JH ST

BB T e G TR E L L. L L L RIE S L=l L, L LDRE Lo
2.2 BRERME

R R A AR AR 2B R MEIRE . kIS L FESZ EMETEE R

ERUEP VL ZESNMEXRSF. E0THN FRIAX L

Coyr= i Chae ’Crcp:aee_u-s »Cinterioe 3 Coererior 1+ (5)
Hb CammdkrEmBA a8sngesn, RN RENRIT A EREYER
FHEEREMLEHER, B E LR Cotre_ B A EERE SR PBHETEFR LR Coene B
RIRRELEEHNEE LR CavaBAEW TSRO FELR ETIREMNELIERX
.

A ET Project-Oriented # Stream-Like MR MR SBENN AT HE . G BB RT S
W5z Bkt B A AT A R AL AT T Stream-Like FAERE R, — i F£ 4k [ #3F FCFS (irst come first
service VLI, B & S MR IR S ok (RSB AT E B b ESH SR, IR E 4k E#EE MS 0
(minimurn slack, BI5GB A BT B B /DI e IR S5 0, W& A FE A 5 Flowshop [ &, X T
Project-Oriented fL#EHEAI, a0 8 T ik F % LRPT (ongest remaining processing time , Bl & 1l &
A R 4 A ) BN, 3 TR IO B AL, T G0 B Y R MIS BLIU, I 5E R TR R B
BREMITET . mEgR b mgel SRR REA LR REEGEHHMERERE
EREHEN HAHEIESEIRFHERMTF R TR AEEERER. © BV LR
BWASG HERXZHATERBOLEMFRE BETMA8MEF LR FHR NOP (no
preemption ) R & . BHT. BEH E 4% O LB A HPFSChighest priority first serve) #] . MS #
. FCFS # ). SIRO (service in random order) M M) . SOT (shortest operation time ) #L M, LOT
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(longest operation time) HLM[,LRPT #\M|# SRPT (shortest remaining processing time )3 03X §
HEERS BEIRNERBESAR.
2.3 EMAEREINSGEST %

AT SEIIE BB R AR R T AT D Sk ) R R AR H AT TR N T R G

S L R AR R E 2 AT SR LR LS80 . #R0TF.
Fu={F ype s Frum s Fehwrncrer + Fonst s { Fasacinte |+ 1 F Wersibaze | 1y E— Lae v o o Fnal

B P RERREE FRRFREENOHR, Fone BR BRI FL R FARESE
(B B FE 38 » { Fasscciare ) TN BE BT VR T R A998 08E  { F b ) 7275 BT 508 )1 5 40 70 17 050

Fye={Role «Group,Machine, Location. Tool } »

Foum™ { Frout s Fuetitte }

F hurieer = { {resource-behavior-rule) } // % B AT 4 J R R K B PF I8 2 A A0 X &

Fraoiare = { AssociateNum, { Activity .OQidi} ). i=1,...,AssociateNum,

Fliowse = {No,,Name,, Department,. AssignNum,, { Activity,, Timel,. Time2,} } s

1=1seos s Frpus j=Lso. ., AssignNum,.

TEBRERAEE R AGHE Flone B 57 3818 &1 % IR 4018 F I 5 50 5 B R

RBBBAHEN Coee o EEMMBE RS A MIFEREDHHEN, I ANRESTREAIHL,
AT R T AR S BT AR L R B BB R S S AR R R T R R R R R R A
EEHHBE.

A 7 B AR A 0 YR YR A T A U0 LE PR P . — el R O YR UG M T B I 5D R G B kB
AEFHIERE EREDTENLHRERA B REEL MAIEEAS RS TS B—
FREMSBIERIG S MERNUF LRI AR, X /5% B LM PE R, A 76 S
PS5 FrAt )k B, BB SR 8B 2 BE 4 1T h ] %5 TR B0 25 15 ER.

2.4 THEFETHHAR (activity cloning)

AN REEGREINTAEGATREELE. B P EIE 2 EEREA N X

551 2577 B BB N npusuice S VTS B0 1) B A LB T 07 3G R
Nipuesane = Mindmum { Ny 0 7=1..2}.

HEEE LT EEREHE N LEFE D SR EHK SR AN A SR T R
BA MR BAERE D BHNESE—- TR THRIEREAH N T HFA. Y— P WKE
EAEZFFRE - EDRATH 5 5ME A 5 26 IR 4 8T T, T Bh A 3% shiv fr 4 7 S A R i L 3% &
POAT B R, N 51 E T ) B AT, 7= 4k TR 1 Bl (activity cloning) , HUFR A B BRI AR
A WA AT A Noow» TMETE ZH 4L TALS IR & B9 BN Novogione » TORETE BI AL T HE BRI DB
DA Nt BTGB A TR AL TRIE S, W

N radytiones ™= Ninpussuire 3 IV siones = MINImum { N group » N inpucsose | +
EWES A AL BRES MRELAEE L HWHABREZNBASUREEERER A58
A et ALEE ERT AE B, U Tt s E BALEE, R R BN R TR
BARKBIA G HE )00 B B #E T k.
2.5 {(AMshRHE# A

BERRHAEAEATERSSRERE. ENNARERSERPUSBRETETHS
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(P P 1) b 5 SCEK i AR SRR A H BT B ks iR R AR S R R B B L AR o iR L A
BAK, REFMESIEALRRZ AL RFERERNK. 7 —-F 0 By R Rk
R, AR & LRSS A TR A0 R — R e S i, O BB 4 2 2 KO OF e 1R X Py
EMRS R A K& BRI, RN E RS A BRI PARERTMIER
1 5 A 1 B B AT I ] L.

EXREF BITHRA SRR AIBER N R REMPRASS Kk Ak
BB 72T - AT TA R A oK R S 1 R 35 S By B B i) ffk

3 FHENEELE

EPMS1. 0 b3 T 55 4 HE BA X298 350 35 4 TF 4 0 (8] ik BA R 55+ 5% 1 Jok S R 5 (FCFS) IR, 3
T (Rl B 2 3k B9 544 WU % B HPFS R, &7 S 4R A S 15 0w E B B S84 S L B BE R 32 if . R A
HPFS JFU0 s 235 R4 Fe AR R B . W3R I FCFS JEIS " 1 tE il TS5 ki R A0 3 55 40 58
Xt T il F B AR BB Project i T2 R BURUN A BEREAE. b b B ATHGE T 35 4 A58 D7 A 22
o MR INE SHT TR 2R F O sl BE S L ER R R A S MRS 2Rt BA G St R A 4
1o (¥ FERE T 3N FRHE HA U [RIFT O b 4 2 B SR A S S BRI ActReadyPool) , SRFG GE— TR 18 52
IR 02 P S ActReadyPool mf Y RE 45 15 3 4 B W R, 10 R 9E VR 12 98 57 58 4 Rl b0 s R 75 3 T
Bib A mERES b T EREAR— N LLER WAL ARSI, B, WA
BA A ERIZIE RN D HE R KN B REH RIB T =Tow+ D, AT 4% A Even-
tQueue 15 W], B3 B U1 B 7E ActReadyPool PHRFRTR. MR ELERHBENNEH. W
BATHIRL AL R, B on A, AT R S R AT SR R AR SRR RS EA
BA. B S R RIS, @ 3 Mk | Frm.

T ~ActClone inserted as rules of HPFS and MS®
(5,)(5,) 1 | ActivityReadyPool D] |

®T
4 T 1-Activiting all simActClones supporied by
L |te enough resources, creating the complere-
T event and inserting it inte EventQueue@
1y

: 3 ; ] WElem’Qjeue\?
' Inserting as the StartTime®
- Remove the first element from EventQueue @

(D5 3 8 5 i , (844 PR 5] . (O 4 S 0 s b ) 06 A, L OIS 7 7 13 B0 B IR S X i
EEl AR BN ARG DEH A EASS @R ST TE.

Fig. 3 Activity states transler process

3 wSREHEIRTER
Table 1 The activity states and the conditions to implement activity states transfer

®1 EHRERRINEHEREENS

StatesV Ilustrations® Transfer conditions™® Hlustrations®
S Initilization™ 1, When all input conditicns are available®
Sy Ready@ 1y There are enough resources usable®
e Activity® 1y When the output conditions are satisfied®™
S, Suspense® T, Create new dataflow events®
Ss Completc® Ts Suspense is true®
'y Suspense is false'®

DORE. QR ORBES @K ORE OF K. DEL.CRN.OFEBARBHIEH,
DEFEBAFEEREAA, AT HLRESEE, O EHORER QP R Db HE"
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ELEmMT .

O MBI @GS X BB E b, AR FEAT R A TFES).

@ X F 18] Project FIikl # i A BEAL R, 504 PERT/CPM A K H 375 B (5] 36 8 B
e 251 18 5 B BB e FF R o TR, 4 o A YT TR BT 2R TR BRI 3.

@ HRET K. HARGERE, FEREEMN, CBREBE NSRS EEDY
AT RE S BRI (b AT 35 ) §8 A TE B RE 25 M ActReadyPool.

@ R A 3 5 R R S I B A Tk o 0 R 24 1 B0 1) 0 BRI Bh A B e, T PR U 0 R
EBEr G AR A R G M P A 50 T2 A B e b DT PR A R SR S A B

© I ARE £ DA B A B TG R O L B L IS R A 2T A R AR, R e R,
MW RAECBHE BT & ARR B, 6 WIS B8 sS4, 35 L A Project ##
&k B R T SR R B PERT/CPM SR H Ly, 97 18] B 3 W 2 o 1 0% 0 st 4 o I I

B SR MR PR AT G A E BB T w8 145 5.

(@ B 5V {5 BB b, B o 3k P24 B0 i 2 JB)

4 HBRIE

% SO i 75 B IRTAE Y v SCU A 47 2 B0 e 5 B o ot AROE BN 4 R L AT 6 PMSE I 2%
BEFI 3T AR RIS AL i) i3 FR R A SE M S B A L. $EXT Project if 2. A TR AC REE R I LB TR
BRI Sh g R gt o 18] 3 R0 R R S IR T U4 I 1) B0 R S L B B T M R Bk M SRR A L oL
WE W sh & PERT/CPM & 58, 3 3% 00 [R]47 o4 7 R B v 46 o0 036 i £ AP DT 3 1) % [ — 3 R A 30
S REAT 20 B B 89 B (for project) 3 T K BT RIASAE 4] (or stream-like), AT 218 T B9 .
RRA I E R %, 7 RS RSB GEEN IR & E LR S AP KB % BF) A3 547 B ()
IS R AR BN IR SR A G AR AR B 145 7 2 LA 0 7 B 0 X (9 P 3R 0 7 bl AR 0 g 1k 2
FET 8. Tk #17 BRPR #lH & ERP #E R E TN S/ER.
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Abstract ; The resource flexible scheduling is the key technique in process simulation. Alter the introduction to
the process engineering theory, the architecture of a new enterprise model was given out. which emphasizes the
key of process simulating on how to control the activities according to the schedule polices under the support of the
infrastructure system. [t was proposed that use dynamic PERT/CPM technigue 10 support the cooperate behavior
contral zules in project-oriented processes. Flexible simulation technology was introduced through the discussion
about esoperate behaviors {or process model 10 the improvement of infrastruciure model, and activity cloning tech-
nique which is used 1o support the hidden parallel process. The simulation algorithm was also intraduced through
the transforming of the five states of activity.

Key words: enterprise process model; simulation technology: cloning technical
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