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Using Labeled EN-system for the Design of Groupware Editors

Abstract. This paper focuses on two aspects: (1) the essential techniques of the STLEN
specification; (2) a design of groupware editors using the STLEN specification. The former is
based on a net model STLEN (ST-Labeled EN-system) which is the extension of an EN-system
with both S-elements and T-elements labeled, and the later is a typical example in the Object Petri
Net literature.

Key Words: Petri Nets; Object-Oriented; Dynamic Object Model; Groupware
1. 5%

LA, K Petri W5 XF RAER LT LR SN |2 S MW FTER L Petri B2 IFATIE,
RN, [P AT A RSB T R ([1D, AVFZIET Petri MRIBIAAT A 2 HrH AR
AT TR, ATRLGRANIA X R BB AR RE T AL . R, —FH LG WAART] Petri K
HEBIEOR . BT 503 Petri W ALATE, 2R ARG S50 S BH-BORTT G Petri
L I EviE R

JRUE MIHEIX 5 S 20T 2 ARAT I AR ([21-9D, EHETIRE: (D o
ZEH T X G Petri MBA L), S22 SCATHBECAR MWL, Sl TRATERIIT (2
—LERRRE & TR TT R MBS SR U CSTITI8DD, i oy — SIS & FARUIRZ K (31141061,
B BES A BURMEESHESL N AN IT A2 UGEEE R 5 —NIFRJZ IR (GETMF)D
AT

BAVEIW TAE R SR —DIET R, 2R EE T GFR) WRHHET
AT RAESE (S WARSCES 519 HAT BN Z RGBT 28 1 Ik (1) 3
AW ZRG: STLEN (ST-Labeled EN-system) stz —. FXAZR E, FAIRA STLEN
WS W 3799 YRR EhAX SR T H .

ARSI T A 25228 STLEN W RV AR ZE S, 5 — TR L T 1R — AT
PR 1R S —— R R s (groupware editors) BY R 2w 4% (cooperative editors) [1)%
o BECEGRAE2S 09 74E 1995 4E[K)—> workshop ([10]) RN &, X% Petri MELA
(PIRIFFE R — PR SR Ry BB 25 L F 5 R (1) — 38 FH 5491, ARAR SR e e S0 T /b i
rfaite CUHLER 2 75D
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592 TR AR AL TS GBI, 3 3, 4 WAL —E
RECEAS A0 B4 STLEN BT BEIBA S48, 35 5 W RTRAHEM I T A5 T
R

2. BFHgESRERIT
2. 1 HRAR

ZHA R G ARVFE IR (hierarchical diagrams) 1 [FIgm%E . J2 0 B ] DL H ) % % 15
TR SCRSBERE, SRS RR I, BUE Petri WY, 5555, )@ 1) —N Gk 5 il A2 Lt
IR ESCFF 2N (Users), ARATIAL T AN AR, B RS [ —AN BB . 42 CSCW
( Computer Supported Cooperative Work ) A, X FE 1 T H M FR 2 b [\ 20 B 4
(synchronous groupware): X J-[f]— KB, &I/ w] LUA £E Bevt ook HeRE ) AL 1A,
B FETERIAFES Sy, st G BN F R o o) UK 5 — AN OB 7 T e B 2 S HF 2 I
K, RIETERIRFE (components) fEfE#E fiTF, RE7R - FHIfF (subcomponents).

DA 2 — AN]SR 3 P TR A T R b ) 5 A B

> HPPAEEMA Goin) B ETT (leave) — M ifE4siE (editing session), FFA]PAA
[RI 2K A F1gmE AL PR Cediting privilege) A GX FLFATAI privilege M 1EPL LI £5
KL 18 ) 2 R e AR XD . i, SE—H P AR HAE K, s —H e
BUVFIR N B EAT S o 2400 NN G i 5 WG 1) i 0] P P A2 ol LIRS, A4
HGBARE . Afifeitie, FAMBoE - ASREFIRIIMAMAS (BB B B2

> BT DA AN — AN AT o NSZ RN RO BIATAL Cownership), f4E

deletion C(HIFR) #H4L, encapsulation (F%5) #HHL, modification (B FHHAL,

PLJ inspection (EE&) PR AR 7 (g A BRAH e )

Deletion #HI43 BCE K5 I P A REX M A AR IHA AL, B2 inspection #HHHL

Encapsulation #143BC] LA JE 7R S AT G 5 0] DUE S04 20 10 934 7y, 1 24t H

FGEE BNZA R TIZ (top level) 810 (interface).

Modification AT ALV PSSO R, AEAS RV B 2F

Inspection FHATEH AVFH - BB A JE T

P A BAAAE BUAE D) 48 21AS [] 1) 2 e 5 WG N DA 0045058

HE Rk (selecting) — AN, B3R T XZMLER inspection #IA L. BRIk

RILE AR, BB, RS P LOE YA A . [RIFEA R R, 3R

BB E F P AN RE IR BRSPS CBEL D I AL .

> KA A GO A AR LA 7 R b DO At B P #82 mT DL ) o

2. 2 XHEA

SEHEI) RGBT R Y S 2R X4 (object) FREAY. A (view) A A #53H
(control) 7Y, [RFRIME, ASCA M FIEAEDMURS (service) (1%, Kt H1He
FEM- IR oS X SR . bk, TR A 2 i ) 04 AN J A SC s [ o

KT R SR NERIN A T35, RKICABFER . S GBI i AR
RBNEBIZ 75 o FATIA Petri WARHE A TN G g7, B AITH 1) % % TT
RITIEE R Z TGS T @SSR T 5o, ARSI 5y 73 1 i G
(AOM) HiEiX 4487 (DOM),

X TR G B T B ) A P SO 55, ARSI DUR (18] 2-1 RN 2-2 Zon L asn St
Mo B 2-1 FoRPprg KR W50, f—2K G5 W47 (B EwEE LD

> %

e



K7 IR, X R FE S PR B S BN AR A JE R kA H . s, XF
K N5 #HNASITE, WS (A2EESM) WIEREL FIEER set Al get
T ARG . i€ String. Boolean %54 8 (CGRAY) T HEATH . BBuffer — A5
SRR DX AR, JuE IR B E X

Diagram Session Component
componentsBuff: theDiagram: Diagram componentUsersBuff:
BBuffer(Component) sessionUsersBuff: BBuffer(ComponentUser)
BBuffer(SessionUser) inspectShip, encapShip:
open — SharedOwnership
close join modifyShip, deleteShip:
add leave Ownership
remove ) openTheDiagram
.  closeTheDiagram select
unSelect
( User ) ~ N getInspectShip
. ComponentUser releaseInspectShip
userlID: String getEncapShip
login theComponent: Component releaseEncapShip
logout select getModifyShip
start unSelect releaseModifyShip
stop getIShip getDeleteShip
createSession releaseIShip  releaseDeleteShip )
joinSession getEShip
leaveSession releaseEShip
createComponent getMShip
selectComponent releaseMShip
unselectComponent getDShip - - N
~ 7 Lre|easeDShip ) SessionUser
s - N priviledge: Priviledge
Ownership theSession: Session
yesOrNo: Boolean ( SharedOwnership ) setIPriviledge
setEPriviledge
getShip setMPriviledge
 releaseShip ) L ) | setDPriviledge ]
K 2-1

2-2 KopI (W) ZIEIMJEIR (inheritance, aggregation) MGk (association) &
o MNTARZE UML id 5, XHEESMUEH . Diagram 54 (aggregation) | Fu(%
> Component; [} Component #k (inheritance) Diagram, ;& —Ff Diagarm. SessionUser
#& User 1172 (inheritance ¢ &), ComponentUser X2 SessionUser [ 25, —~ Component

Diagram 1 0..1 Seszion User
1. AN 1 L}
0.. *‘ L. H ‘
. 2 .
Component. SezsionUszer Ownership

1 4} AN

ComponentUser Component ’— SharedOwnership




K5 ZE AT WA~ Ownership X% FIP N SharedOwnership X} % . Diagaram 5 Session < [H] )
association K F st — % Fuk—, Bl — Session X X N A5 —> Diagram %} %, {fH—> Diagram
K] I — AR LAV Session X% 5 2 X)W, Session Fll SessionUser 2 [i] A5 —Xf £
[ association 7 &R . H AR T 2EHE,
3. STLEN &it#luRtE

STLEN BEHt- VO AN 4y . MY L& STLEN R4 .
3. 1 STLEN &%

STLEN R4 /E7E EN-REG GEARM RS LA EX S-70 % LK T-J0 R ks J5 T HT 2
SUII M ARG, bR &5 BB e B 0k T4 (group). REEREFRIC “A7 LT Inbr sk At
ANFWELI T E

7 STLEN Wil #tyuH, STLEN R4 M vtz %) Mah&AT . MW %2170
FAMRKE G5 BN (EFR public FIJEMERTTE) . S-765 BT, —/NELZ /> public
FEME GEYE A, HEN 2B RER, HRZE [F-—RIPRER); T-uR
L5 . —A public 177,

STLEN RZHIARE M-S EN-RG AN .. (HEEIIINPRITRZE, N a7 s (i &
% DL ] W2 (AR T P A S5 8 MR & TR B K . B A 25 T STLEN R4 X HAH M2 16
e Lo X STLEN R4 H £ g W[11].

3. 2 BVELEHER S

STLEN #il JUVE R R (%) 4, S-UiHR T-UiH. 28 %) ANY
AN SRR R AN %) —58. S-UtWIA T-1d 1 4 ) 5 U 25t A Ve STLEN
ARG AN TSP S-TC R LU S T-oe 3 A 1 1 WHAE B

) state em
BBuffer(elementsType) put | p1 ke <:> pty 91| get
state: o o
empty,partial,full state partia
PP put | p2 g2| get
put
get
L J put | p3 ﬂOL, g3| get
(@) (b)
Kl 3-1

3-1 B R X AR Bbuffer (elementsType) fJ—- STLEN B&ib My, (b) A
L STLEN #4¢, (a) A H Ut o S-UW & —> S-J6 & 4 state, £75 =4~ S-JCZ empty,
partial F1 full. T-BEWIH S PIAS T-JCH A put F1 get, ALFRHA L T-o05K . 7E STLEN
ARAEREIRT, S-TUHEMAMAL U 3-1 (b) i state) —MHIIELATR (BB, 1M
MK S-TeES CnlE 3-1 (b) F111 empty) HILFEA T (SR, T-0RANK TR
B IAE AR AT A (EE AN b br i, DR AT IANLEAR I A a] W 4 42 11 91 15 A
Ay, Wik 3-1 (b) Hopl ZEAHIIAER 3-1 (a) B T-B ). XFFROmbsh “0” 1 S-
JCEM T-JLHR, HAFHAEEIR TR .

SR CHB) 1 S TR IE T SRR (5 MXRRER. WKk
AR S S-Tu ALK T L4, a8 KOS G5 Sz (il RAA
FEREAAD A T-OURA MR TS R 8 IXLEHL R STLEN B IE L I EART-BL R A1



-

User

uState:
unborn,
dead,
ready,
busy,
inSession,
atComponent

login

logout

start

stop

createSession
joinSession
leaveSession
createComponent
selectComponent
unselectComponent

\

J

4 Girh 455 S LA R o

createComponent

SessionUser

sUState:

preiviledge:
canlnspect,
canEncapsulate,
canModify,
canDelete

ready = uState.inSession

setIPriviledge

setEPriviledge
setMPriviledge
setDPriviledge

\

logout uState

uState ready

uState

atComponent

(a) User

preiviledge setEPriviledge preiviledge

canInspect canEncapsulate

sUState ¥ ready setDPriviledge

setlPriviledge

preiviledge preiviledge

canModify setMPriviledge canDelete

(b) SessionUser
K 4-1

4. FHELRIESSK STLEN BHHHITE

AT HE B g2 1 STLEN $1H0 in) 3,

T ER S 2.1 T FTRUE K B R A P

WSS I THIRHS SR CAESR 2.2 1iRiR, B CAHBMREIR, BRI L
L ISORII U 5 12 2 T 106 B vt 1) LA 5 27 0 R TRUE , 147 it TAT AT X
Huf#RE STLEN Beih RVE i) £ EHEOREFAE

4. 1 4K

Ownership

oState:
yes, no

getShip

oState no

getShip
releaseShip

~——

sOState

SharedOwnership
getShip

sOState alias =
oState

\ J

getShip
(b) SharedOwnership

releaseShip



MIE] 2-2 7] 401 SessionUser 4k 7% User LA SharedOwnership 4% 74 Ownership, K 4-1 M
4-2 43 HIAIX LSS STLEN Bl e fEix AL, DA LA AR 5

(1) 7R S-UtH, T-UiWI LA STLEN RGedkzk T HACHAHMNIIEE 7, (HERAERF RS 0L,
— AR AR I A A RIS R I WKl 4-2 (b) 1, SharedOwnership
AL S-J0FE 4 oState LA T-JG % 2H getShip Al releaseShip.

(2) FEFR, N TSR T B, o] DOSH B 4k K 1 S-Je 2R ALR T-oo = A ) 44
(alias); il 4-2 (b) 1, S-Ju#E 4 sOState +&: S-JC % 4 oState )51 44 .

(3) ZA S-TUEMATH S-TeE W UAAL, MHFRH “=" BeEfBREkR Gl 25X
R AHRIR XA R ) WKl 4-1 (b) 1, S-JGE 4 sUState [1) S-JG# ready 5 M4k
AN S-J6 2 4H uState ] S-JGZ inSession 2[R S-JGHK .

(4) DAt i, MREEAF RS, I8 STLEN REu K7 n] LU I 5070 44 i
MIELA R A NI 53 WK 4-1, T2 STLEN RGINEIRF A T K2 HMMNILRHK
PARIER 5> (BT S-J03 41 sUState ) ready 5 S-J0 %41 uState ) inSession & AHAZ S-
JCEMAN); T 4-2 1, TR STLEN RS0 K 7R %A 44 W LA SRR A [P AT Ar 3565

7o

~ N dState closed
Diagram

dState: open close

opened, closed
cLState =

componentsBuff.state
dState opened

open
close
add =
componentsBuff.put add
remove =
componentsBuff.get

L ) /i 4-3

remove

closeTheDiagram

Session

sState:
noUser, hasUser
dState =
theDiagram.state
sULState =
sessionUsersBuff.state

join =
sessionUsersBuff.put
leave =
sessionUsersBuff.get
openTheDiagram =
theDiagram.open
closeTheDiagram =

theDiagram.close E 4-4

\ J

4. 2 BE

RE KRR MRG0 R . —) Diagram P EE T 24 (155 %F > )Component,
7t Diagram )%} S AR i Fil—A BBuffer (Component) 287 [ 5245145 £ componentBuff {4
XS (aggregation) KFR. WK 4-3, XJF componentBuff Fr{CRMSLHIX S, HAT
A CUn [ RERR. Bbuffer T2 SLHOASEE) {E Diagram ff) STLEN BEiH TSP ABL N (1) S-1iH




H¥) S-JC 2 cLState;

(2) T-UiEH I T-J0 24 add Fl remove;
remove [ B FIBER (G WK 4-2 TR gk A5 E, STLEN £RZ

(3) STLEN #%tH add 5
L E R RS

s K A e, R B R R R A HE R Z AL
IVE R — R0 TR G (P —2e ] MR SRocR4D 2R

HATHETE, RUE AR EARX G810, Wik 4-3 #2871 T componentsBuff [£]# 11, Diagram

B4 #0405 7 cLState A add 1 remove.
4. 3 KRR
FEQ g —

A~ Session W — & ELIEPE—A Diagram 52 XM, PR

* Session [P X

SRR (il 4-4) 5 N—A> Diagram ZEAY ) sE6] A8 5 theDiagram R A4 B X Fif 5%

(association) X %K. HEAK 4-4 v,

7+ (b dState. openTheDiagram Fll closeTheDiagram € X ).

B IR Diagram [1)3 73 #2 1145 Session AT T

55 42 WA, Bk

WO % ) STLEN FR 461 ER ANNAE T4 STLEN RGEH) B I, HEH 2 L5151
SIS SR G IR, DIEAERE S BT - JR G IO SO S AT R K

By, T IRIB AR AR R AR G F R ML AFAE . B E XX —

RN AR RS .

Diagram ") componentsBuff 11 Session [ sessionUsersBuff 7 & 11 ¥ 1 & A A7 A4 4

225, AHATE ARG, 1A E R BLORIK .
Component ) ComponentUser
- - - UState:
iSState = inspectShip.sOState ¢ _
eSState = encapShip.sOState Leady = uState.atComponent,
mSState = modifyShip.oState OSutS¥ .
dSState = deleteShip.oState Ota e.t.
cULState = componentUsersBuff.state Inspecting,
encapsulating,
modifying,
deleting

select = componentUsersBuff.put

unSelect = componentUsersBuff.get
getInspectShip = inspectShip.getShip
releaselnspectShip = inspectShip.releaseShip
getEncapShip = encapShip.getShip
releaseEncapShip = encapShip.releaseShip
getModifyShip = modifyShip.getShip
releaseModifyShip = modifyShip.releaseShip
getDeleteShip = deleteShip.getShip

| releaseDeleteShip = deleteShip.releaseShip

select = theComponent.select

unSelect = theComponent.unSelect

getIShip = theComponent.getInspectShip
releaseIShip = theComponent.releaselnspectShip
getEShip = theComponent.getEncapShip
releaseEShip = theComponent.releaseEncapShip
getMShip = theComponent.getModifyShip
releaseMShip = theComponent.releaseModifyShip
getDShip = theComponent.getDeleteShip

\releaseDShip = theComponent.releaseDeleteShip

getModifyShip

eSState___no

getDleteShip

canInspect canModify
cOState OState
no
iSState inspecting Fodifying
preiviledge preiviledge

getEncapShip getInspectShip

inspecting

& 4-5

canEncapsulate
cOState

canDelete
cOState

releaseEShip releaseDShip

deleting

K 4-6




I )5, Component F1 ComponentUser [] STLEN & 11 HLTE 7 A 1E K] 4-5 A1 4-6 R4 H .
Component ¥ & T P> Ownership %f % (1 modifyShip 1 deleteShip AL 1A
SharedOwnership XJ% (i inspectShip F1 encapShip #AIL); 1l Component 1S4 48 &
componentUsersBuff 1A I, . Component #| CompunentUser ] — X} £ # I B % &
ComponentUser k7K SessionUser, [fi SessionUser X 4k /& User, KUK 4-6 H11#] STLEN %
SR R RS 55, B S-J0E 4] cUState [ ready S5 H R AHIE . Kl 4-6 I8
< ComponentUser [¥] STLEN &%t 5 ‘e KEL ¥ Component % 4 (theComponent [T [V ]
WD 2 MKEE T-o R AAHIE, IR TouR4UE MO, HEFERAIHL SuERdl.
4. 4 H=E

BT JL/N 1598 S B T AE STLEN Wil #iyar, 4k, SR A oRIEER JLAS B 1) T [a) X 5
BT AR S S vk i 8, sk (link) 202006 2401, 4
T EE AR ARG AE A SO BE R G A8 B A R R o e AR LA BB AR I LAHES ™,
fif L e P [l . (N T ARSI gk K, T BME Sut gk Ak, DR R R R 1 B
BN — OB Y, RTRIR, ASCAHEIX A WA . 54, T STLEN ¥l #tia
BEB A E R R ERAE, A RN Bk, P28 (polymorphism) Jo MK,
R T SCIR 2k A G 28 T LEE B0 52 B YE (SR —99), il el 2 3805
D AT A AT e

Q STLENSs <:
:>@ S|

pcopNs [

5. FHRMT/E
5. 1 ¥i#t3 DCOPN #it-# L

STLEN B&il- MIVE i % 2 ki iy, ASBEZ VR Be - Be it — mﬁh JIPACIEE SN
HVE SAT LS AT R e . BN IR O, RGS IR A AR I &
45, MU R S SEAAT A .

DCOPN (Dynamically Configured Object Petri NetsyDCOPN]) ¥ v1 Hi i & AT 1 CLAERT T
] — P E R X % Petri M1 /775 . 5 STLEN Wit #yaAH L, DCOPN ¥t a] LA
PRANIT A AL, FEE TR RIHE S, @RI NHE OAia) R 2 ra

(4 CORBA, COM, I2EE Z5) . HAFTEENNE, IR Petri MRG0 HTHA
AN
BATHFT T 2% STLEN Wit Misisdks] DCOPN Wit iy, XFhisidkpe il
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5. 2 THEREY
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M3 A: STLEN RZ R E X

EX A1l W (Net) &~ AN—Jt4 N=(S,T;F), XH
(S AT ZES, WL:SNT=0 and SUT# .
(2) FESXTUTXS i /&: dom(F)U cod(F)=SUT, ixH
dom(F) ={x |Jy: (x,y)eF}, and cod(F)={y|3x: (x,y)eF},
S /& S TTERMES (setof S-elements) . T & TICEWES (set of T-elements) . F U
KA (flow relation) .

ST xeSUT,*x={y| (v, x)eF} BN x IBTEE (the set of pre-elements of x) , x * = {y/| (x,
y)eF} BN x HIJG%E (the set of post-elements of x) . LAY T XcSUT,*X=U {*a|aeX }, X*
=U{a"|aeX}.



EX A2 EN-R% (Elementary Net System, ) s&—A~VUJt4l N=(B,E;F, c;), 2+ (B,E;F)
=M, e, B MNBILRIER Cinitial case) .

EX A3 W N=(B,E;F) & 1M, ucE Auz o, LEERS ccB. Hu & NMEEAC

IR KT (step enabled atc) , I K clu>, M HAVY Ind(u) A"ucc Aau"Ne=0, IXH
Ind(u): & Ve,ereufe;Ze; = (CeiUe " )N (eUe )= 1.

W, c'cB, Blu MM c T ¢’ KD (step leading from c to ¢’) , iCH clu>c’, 5 HAL

M c[u> A c=(c-"u)Uu’.

EX A4 WN=B,E;F ¢, & NEN-RG. NIBEESE (setof cases) , i M Cx, il
LU AT NS

(1) cnely;

(2) VceCnV ¢’'cBYucE (c[u>c’'=c’eCx) .
N KBE (set of steps) i Ux= {u| ucEadceCx(c[u>)}.
W, ¢ eCy, amupz-up Cupus,-—-ueUs) MM ¢ FE ¢ KR KIS (step sequence
leading from c to ¢’) , WH clow>c’, M HAY clu>cy, cilur>cacrilw>c’.

EX A5 ST IitsH EN-RS (ST-Labeled EN system) , fij#% STLEN &%, &4~ _scdl
T =(N,p), Hr

(1) N=(B,E;F cpn) #& EN-R%.

(2) PB:BUE—-SLU{A} LU R RAT IR REL (labeling function):

VbeB VeeE [B(b)ZA V B(e)=A—>B(b)7B(e)],

EH L LA ES, DA el tnid A AT MER) (unobservable) S-
LRI T, FIREARW] (BB)-{A) N (BE)-{A)=0.

(3) A& PB(cin).
EE P WAL NN, JUNATWEL (observable) S-7u% (8% T-70%) W AEH [Al—A4>
L KAR. X H, xeBUE JERTMER], M HACY B)F#A

EX A6 WE=(NBA—ISTLEN RZ. FCs={c|ceCx A reP(c)} HTTMERIBEASHE (set
of observable cases) . TNMEEWIETES ¢ B — A DUENEA.

R Uz = {(uaweUs @u=p'w)au ¢ W AT KA MEBERAPES. XH B =
{x|3x’ eu(x=P(X’)AXFL)}.

N E R EHBIRE B YR B*: Us »Us . $ o=uuyuy ( U, ueUn)
B*(‘D):Wﬁll)ﬁ () -Pw) . B, FH Bw)=0, #A Bu)=e , XH e UK U R
Us Y% 8. A1 B*(S)ZS; % 0eUs 8 wels, oe=s0=0 J&7; HA¥fo, @eUs,
# ©,0eUs B*((leﬂz): B*((DI)B*( @) JROL.

EFX A7 % T=(N,B) & STLEN &%, c,c’ € Cs. H o=uw—u MM c T cHE
B KBRS Gimmediate step sequence leading from ¢ to ¢’), A c[o>>c’ B¢ c[ujuy-u>>c’,
2 HAH

(D) up,uy,--,u g eUy;

(2) c[ur>cy, ci[uz>cy, ,cr1[u >’ = Vi(l1 <i<k—c;¢Cy).

SEX A8 W T=(Np) &/ STLEN % c,c’ e Cx. B 0eUs MM c S8 MAEHE
B KBS Cexternally immediate step sequence leading from ¢ to ¢’) , WM c[(w>c’, 24 H.
04 30’ eUs (c[o>>cAa=B (©)).



