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Zee{Esvs}\{event}[x = e] Error) +
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[X; =mj,]inge (X).
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A (step,event,,e ,,enq) =
event, (x).([x = e Jengg (M, )in as (m, ).step. A, (step, event,, &,) +

Y ecie, e X = €] Error)
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C,(step, eventg, € ,,eng) =
event, (). +([x = m, |step.
(C, (step,event, ,EA ,event, , pos, neg) | D, (event,, ,5 A POS,Neg)) +
Lecfeahim] [x =e]Error)
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D, (event, , EA, pos, neg) =
event, (x ack).
([x=mj] ack(pos) +
3 ecte, imt X = €Jack(neg).
D, (event, , e A POS, Neg))
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C, (step,event.,e ,,enq) =
event, (x).([x = m, ]step.
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Y cte, himy [X = €] Error)
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C, (step,event;, e A EVENt, ,event, , pos,neg) =
event,(x,).(v ack)
(eventyy(x ack).ack(y,).([y, = pos]([x =m,]
(C,(step,event, e . €Vent,  event, , pos,neg) | D, (event,, e A POS, Neg))) +

[y, = neg]C,(step,event, e A €vent, ,event, , pos,neg)).

eventv(x, ack).ack(y,).([y, = pos]([x,=m,]
(C,(step,eventg, e A €vent, ,event, , pos,neg) | F,(event, , e A POS,Neg))) +

[y, =neg]C, (step,event,, e A EVENt, ,event, , pos, neg))).

step.([y; = pos](Ly, = pos]([x, =m,]C (step,event, e , ,enq)) +
[y =neg]([y, = neg] Error))

D, (event, ,EA, pos,neg) =
event, (x ack).
([x = m,Jenq y(mj }inca(m; ).ack( pos) +
Yo,y X =Jack(neg).
D, (event, ,e ,, pos, neg))

F.(event, e ,, pos,neg) =
event, (x ack).
([x = m,Jenq 5 (ms ).incs (mg ).ack( pos) +
Zcening[x = eJack(neg):
F,(event, ,e ,, pos,neg))

anunIngved nuaagdaatnedu Ao minanuzilsznoy C, lasudenrula
<] 9 v ' v ' o o ' & '
Aeznszaedeanuainan i Idaouzdes o Mhaueg o naniu Tasminaniuzdes

Tanousy (pos) Nlasudennudenanudiliaouzdsznouaouldinsanaouzdon
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Y
ol uadanuzdoslanoulfias (neg) donnudinatiudr Taniuzdosiuoganiuz
Y

9Y o

v E4
nn¥eN 7 MruaLINBEUDILNUNINEDIUZAe Tnunagad Id Al

Queue; (eng, deq,empty) =
enq(x,).Queue (eng, deq,empty, x,) +
empty(t f).£.Queuef (eng, deq,empty)

Queue! (eng, deq,empty, X,, X, X, ) =
enq(x,.,).Queue’ , (eng,deq, empty, X,,...,X,, X, ;) +
deq(r).r{x,)Queue’ , (enq, deg,empty, X,,..., X,) +
empty(t f ). f.Queue’ (eng, deq,empty, x,,..., X, )

H ) 1 4 .
ngaei 8 Mviualdsunsuaondienianisal (event dispatcher) A

4
Twunagdald aeil

Dispatch” (t, f, r, deg, empty, execute, complete) =
empty(t ).
t.Dispatch” (t, f,r,deq,empty, execute, complete) +
f.deqg(r).r (event).execute(event).complete.

Dispatch” (t, f,r,deq,empty, execute, complete))

v Y
ngief 9 Smuadailsvunanamgmial S, aelnunagdald deil
S, (execute, step, complete,event,) =

execute(x).events(x).step.

complete.S, (execute, step, complete, event,)
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<<sub system>>

: Designer
1.2: Connection Info T \L 1.3: Connection
Result
1: Button Connect 1.1: Connection
Click Request
e <<user interface>> _— <<Stit§n?:)'|)>e: dent
: Participantinterface - ParticipantControl
< <
Participant 1.5: Result 1.4: Display
Connection Result
ﬂd‘ y I B 1 — . : ”
JUN 4.1 LN UNINANUTINUD “Participant Join Project
<<sub system>>
: Participant
1: Connection Info \l/ T 1.5: Connection
Result
1.1: Display

1.2: Connection Info Connection Info

< <<user interface>> < <<state de;l)endent

. control>>
: Designerinterface . ;
: DesignerControl
e —>
Designer 1.3: Grant 1.4: Send Response

317 4.2 ununImAINIMile “Designer Grant”

Y

~ ' I Yy ' A o
ﬂ’lﬂzﬂ‘ﬂ 4.1 uay 4.2 ﬂgv\lﬂ’)'llﬁﬂﬂ'limﬂﬂiiEI'IEJUI,'J@'JEJLLWHﬂ'I‘Wﬂ')’Illﬁ'nJllf]GUfNVIQ 2

=) 1 A [ @ 091’ Y o 0911 a ' [ A A @
UAUNIN UANUABDIUDINY ﬂ\iuucl,ﬂu']llwuﬂ’lwcn\? 2 N1Wﬂ1§m153mﬂulﬂuﬂiﬂ!lﬂﬂ’) @QETJ 4.3

1: Connection

3: Display
Request 2: Connection Info Connection Info
_— <<state dependent _—— <<state dependent _—

control>> control>> |
: ParticipantControl : DesignerControl
< < <
- 6: Display 5: Connection 4: Send Response
Participant  connection Result

Designer
Result 9

57 4.3 uwunwanuswlodszneuues “Participant Join Project” ttaz “Designer Grant”



42

4
Y o

nndesalugli 43 asaudaadulnunagdald dail
1¥ngdoi 1 9214
€.y = connection _ request, display _ connection _ Info, send _ response,
display _ connection _result

€nr = connection_ Info,connection _ result

[ [ [ 4
ao lvnngden 3 Wnsandwuvesdonnuildussers 13 lugln 4.3 1214 asil Ao
connection _ request, connection _ Info, display _ connection __ Info,

send _ response, connection _ result, display _connection _ result

wazilothdenudredulyld B luuanesildussme 13dengden 2 0214

Queue; (deq,empty, connection _ request,...,display _connection _ result)
deq(r).F(connection _ request).QueueSF (deq, empty, connection _ Info,...) +
empty(t f).f.Queue; (deq,empty, connection_ request,...)

E4
%

{ 1 | Y
naznngoh 4 5 uaz 6 ausaulasmwunmanuiwiie ldu lwunagdaald el

Scenario(empty, deq, € gyr € e+ € ays) = empty(t ). f.deq(y).y(event).
(Xere,,. y[€VENt = €].Scenario’ (event, e?d, e T ,ESYS) +

> -|event =e]Scenario”(event,in,e . ,€ 4
ee{Einr} INT i

"

[event = #]Scenario”(in, e ¢y €\ 1€ gvs)) +

t.Success

- 12 - - -
Scenario’(event, ex,end, € gy1 €y ) =

[event = connection _ request] eng,,, (event).Scenario(empty, deq, e Ex1 0 € T ,ESYS) +
[event = send - response]enq . (event).Scenario(empty, deq, EEXT ,E,NT ,ESYS) +
[event = display _connection _ Info]ex(x).

([x = event] Scenario(empty, deq, gEXT ,E,NT ,ESYS) +
[x =e]Error) +

ee{g svs {event}
[event = display _ connection _ result]ex(x).

([x = event] Scenario(empty, deq, gEXT ,E,NT ,ESYS) +

> efe g Mevent} [x = e]Error)
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Scenario”(event,in,e ;,€qs) =
[event = connection _ Info]ing,, o, (X).

([x = event] Scenario(empty, deq, e ., ,€ 1€ sys) +

ZG’E{Esvs}\{event}[x =e]Error) +

[event = connection _ result]ing,, (X).

([x = event] Scenario(empty, deq, e ., ,€ 1€ sys) +

eefesis }\{event}[x = e] Error)

1 A d‘ 1 = "9 9
uazmmmumwmmmmaiugﬂm 4.3 Wll’JTul,iliJﬂﬁﬁ\i"lJ’f)ﬂ’JﬂJllﬂ‘]JWiﬂiJ

Y
% v v

U QUU%QﬁWNﬁE‘Iﬁ$ﬂ1‘S‘Ui‘imﬂ Scenario

n

iag Scenario® 14
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AUNUY” (CSCW Chat use case) Iaglduaaumsiinu ae3ili 4.4 uag 4.5

<<sub system>>
: Participant

\l/ 2: Message

1.4, 2.3: Message T

1: Send Message

1.1: Send Message

Request <<state dependent
—_ <<user interface>> - contror|3>>
: Designerinterface - DesignerControl
1 DesignerControl
< N
Designer 1.5, 2.4: Message 1.4a, 2.3a: Display
Message

1.3, 2.2: 1.2, 2.1: Participant List
Participant List Request

<<entity>>
: UserDoc

517 4.4 ununImANIIIG "Designer Chat”

<<sub system>>
: Participant

1.2: Message T \L 2: Message

1: Send Message 1.1: Send Message

Request
_— <<user interfaces> _— <<state de;l)endent
. > control>>
: Participantinterface - ParticipantControl
2.2: Message 2.1: Display Message

Participant

gﬂﬁ 4.5 UNUATNANNIINLD "Participant Chat”
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A ' S Yy ' A
13N 4.4 uaz 4.5 wnudwgmsainussee AdeununmanuTwile

Y ¥ Y Y
VYOI 2 UHUNW TANUADIIDITY  aariulimiumunIwia 2 nasansudu Tagaulso

1 Y I A A A . 19 A L. 19 [
um‘lmﬂu 2 NI AD NTUN Designer a3V9NIN LLAaZNIMUN Participant a4UDAIY @N?’ﬂ 4.6

1ag 4.7 A1ua 1A

aa . ' ¢
NIMN Designer asvuan Ny

1: Send M ge 4: M ge 5: Display Message2
S <<state dependent <<state dependent
control>> > control>> >
- ] : DesignerControl : ParticipantControl —
<
Designer 4a: Display Messagel Participant

\L 2: Participant List

3: Participant List T Request

<<entity>>
: UserDoc

317 4.6 ununmanuswiietlsznouuss “Participant Chat” ttaz “Designer Chat”

4

nadeenelugili 4.6 aunsontlaadulnunaqda’la dail

1dngden 1 azla

€ = send _message, participant _list _ request, participant _list,

display _messagel, display _ message?

—

€Nt = Mmessage

4
U

ao ldAnsandauvesdennui laussens1iTugili 4.6 9214 Al Ao

send -message, participant _list _request, participant _list,

6, message, display_ messagel, y, display . message2

b4
%

Y A = Y A ' A o o v ~
LLa%ﬂWﬂﬂ;]"UfJ‘ﬂ 4 ﬂﬂﬂ{]%ﬂ“ﬂ 8 fﬂiﬂiﬂLlﬂﬁ\‘lt!NUﬂTWﬂ'ﬂiﬁ'JiJiJfJ]l“lJ!ﬂuleLLﬂaﬂaﬁllﬂ JU

Scenario(empty, deq, € cy; € i+ € oys ) = empty(t T ). f.deq(y).y(event).
(Xeege,,. ;[EVENt = €].Scenario’ (event, ﬁi,EEXT e svs)
2 eere,.;LEVENT = €]Scenario” (event, in,EINT e svs) T

"

[event = 8]Scenario”(in,e ., 1€ 1€ sys)) +

t.Success
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Scenario’(event, ex,enq, e cy; 1€ gy ) =
[event = send _ message] enq,, (event).Scenario(empty, deq, € oy, € 17 1€ 545 ) +
[event = participant _list _ request]ex(x).

([x = event] Scenario(empty, deq, e ., ,€ 1€ sys) +

- [x =e]Error) +
eefe g P{event}

[event = participant _list] eng . (event).Scenario(empty, ded, € g, ,€ r 1€ oys ) +
[event = display _ messageZ]ex(x).
([x = event] Scenario(empty, deq, EEXT ,E,NT ,ESYS) +

eefe oys }\{event}[x = e]Error)

m

Scenariog (empty, deq, ﬁ,EEXT ,EINT ,ESYS) =
empty(t f ). f.deq(y).y(event).

"

Scenario;” (empty, deq,in, e gy ,€ n7 € ys, EVENt)

"

Scenario; (empty, deq,ﬁ,EEXT ,E,NT ,ESYS ) Xq, X900y X ) =
empty(t f ).f.deq(y).y(event).
(Zecte, e,y LEVENT = €]

—

(empty, deq,in, € gyt € |71 € sys 1 X11 Xoyeeny Xy, EVENT) +

"

Scenario;

[event = y](Scenario; (empty, deq,m,EEXT ,ElNT ,ESYS,H, Xg s X yeeey X)) |
([ack, = pos]( [ack, = pos](...( [ack, = pos]

Scenario(empty, deq, EEXT , E,NT ,ESYS)

_

Scenario? (i, € eyr+€ 1€ sys» 80K+ Xy, X s Xq 2 POS) =
([x, =message]ing.p,, (X).
([x= X Jacks(pos)+
Y ets, iy [X = €]Error) +
[x, = display _ messagel]ex(x).
([x = X Jacks(pos) +

Zee{éSYs}\{xl}[X = e] Error) + ) |
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([x, = message]inpogpq, (X)-
([x = x,Jack2( pos) +
2ecfs, Px3[X = €] Error) +
[x, = display _ messagel]ex(x).
([x = x,Jack2( pos) +
Zects, oyl X = €1Error) +..) |

([x; = message]... +[X, = display _messagel]...) | (...) |

([x, = message]iNpeps (X)-
([x = X, Jackn( pos) +
Zecfe, M3 LX = €] Error) +

[x, = display _messagel]ex(x).
([x = x, Jacka( pos) +

zee{és\(S}\{xn}[X 3 e] Error)

nsaif Participant @921

1: Send Message 2: Messagel 5a: Display Messagel
<<state dependent <<state dependent
> control>> — control>> —
= 2 : ParticipantControl : DesignerControl —
< S
Participant ~ 6: Display Message2 5M je2 Designer
. . 3: Participant List
4: Participant List Request
<<entity>>

- UserDoc

sUf 4.7 unummanus wileszneuvues “Participant Chat” 11ag “Designer Chat”

E4
Y v

nnded1lugli 4.7 aunsaulasiulnunagdald dail

1¥ngden 1 azla

€ = send _message, participant _list _ request, participant _list,

display _messagel, display _message?2
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€,y = Messagel, message?

4
U

ao llAnsandauvestennui laussens1iTugili 4.7 9214 @il Ao

send _message, messagel, participant _list _ request, participant _list,
6, message2, display _messagel, 7, display _ message2

4

Y A =K ¥ A roA < v MY o A
HAZIINNHUDN 4 D39U9N 8 ﬁWﬂJWiﬂLLﬂﬁ\i!lWHﬂ1Wﬂ'ﬂNﬁﬁiJiJ@hlﬂLﬂule!Lﬂaﬂﬁﬁvlﬂ ANU

Scenario’(event, ex,enq, e cy7 1€ gys ) =
[event = send _message]enq .., (event).Scenario(empty, deq, e o,; € 1 1€ gys) +
[event = participant _list _request]ex(x).

([x = event] Scenario(empty, deq, e oy 1€ 1+ € sys) +

. [x =e]Error) +
ee{e o ¢ P\{event}

[event = participant _list]eng .. (event).Scenario(empty, ded, e T ,E,NT ,ESYS) +
[event = display _message2]ex(x).

([x = event] Scenario(empty, deq, EEXT ,E,NT e svs))

ee{‘;S\(s }\{event}[x e e] Erro r)

—

Scenario”(event,in,e 1 €y ) =
[event = messagel]in,, pe (X)-

([x = event] Scenario(empty, deq, EEXT ,EINT ,ESYS )+
> [x = e]Error)

ee{g ovs P{event}

m

Scenariog (empty, deq, E,EEXT ,E,NT ,ESYS) =
empty(t ). f.deq(y).y(event).

14

Scenario;". (empty,deq, in, € cyr € |\7 € ovs » EVENt)



"

Scenario, (empty, deq,ﬁ,EEXT ,EINT ,ESYS s X1, X9 ooy Xp) =
empty(t ). .deq(y).y(event).
(Lecqe, e,y LEVENt = €]
Scenario,,; (empty, deq, E,EEXT ,E,NT ,ESYS s X35 Xg yeey Xy, EVENT) +
[event = ;/](Scenariog1 (empty, deq,ﬁ,EEXT ,E,NT ,ESYS,H, Xp s X yeees X)) |
([ack, = pos]([ack, = pos](...([ack, = pos]

Scenario(empty, deq, € cy7 € \1+€ sys)

e

Scenario? (i, € exr » € jr € sys»ACK, Xy3 Xy ..oy Xgs POS) =
([x, = message2}in ., (X)-
([x = x,Jacka( pos) +
Y ecte, 3 X = €]Error) +
[x, = display _ messagel]ex(x).
([x = X Jacks(pos) +

Zecfe, M X =€l Error) +..) |

([Xx, = message2]in e, (X).
([x = x,Jackz( pos) +
Zecte, N[ = €1 Error) +
[x, = display _ messagel]ex(x).
([x = x,Jack2( pos) +
Y ecte Ny X = €1ErTON) +..) |

([x; = message2]...+[x; = display _messagel]...) | (...) |

([x, = message2]in ey, (X).
([x = x,Jackn( pos) +
Zee{ésys}\{xz}[x =e]Error) +
[x, = display _ messagel]ex(x).
(Ix = X, Jackn ( pos) +

Lecge, Nx,y [X = €] Error)

49
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43 mamdaamumwamulihivlwnagde

dmfumsutlaaunuawanuz iy lwenagde swulsmsinsandu 3

43.1  nsamduaauzinall

ao M udedsmsulasupuniwaoiuz lunsansuaoiuziiali Tag
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LLNHﬂ1‘Wﬁ'ﬂ'I‘L!3‘I/]ﬁl“]ﬂﬂu@]')@ﬂ'l\?lﬂu!tNuﬂTWﬁﬂ]ugﬂJﬂQ’JﬁQ Designer Control FANHANTTU

YoIingaInangnusses I luleunnanuzatgilin 4.8

Disconnection / .\/ Connection Info /

Ul.Display Result Ul.Display Connection Info

Idle

Send Response [Reject] /
Par.Connection Result

Connected Waiting Response

Send Response [Accept] /
Par.Connection Result

gﬂﬁ 4.8 Top-level statechart for Designer control

4

1nU# 48 annsaulaaiulwunagda’ld dadl

I €, = connection_ Info, display_ connection__ Info

send response,connection —result,

disconnection, display _ result

Idle(step, event; ,EDQS : ﬁ, ex, ﬁ) = event, (x).
([x = connection_ Info]eng,,, (display _connection_ Info).
ex(display _connection_ Info).step.
Waitng _ response(step, g, event; ,EDeS , ﬁ, ex, ﬁ) +

ZGE{EDQS N\{connection _ Info}[x = e]Error)
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Waiting _ response(step, g, , event; ,EDes , e_nci, ex, ﬁ) = event, ().
([x = send _response]g, (z).z(y).
([y = accept]inoesear (COnNnection _ result).eng,,, (connection _ result).

step.Connected (step, event, , &,,, , €N, ex, in) +
[y = reject]inoesear (Connection _ result).eng..,, (connection _ result).

step.Idle(step, event, , &, ,enq, ex, in)) +

Zefs{émS Nsend _ response}[x i e] EITOI’)

Connected (step, event, ,EDES , eﬁj, ex, ﬁ) = event, (x).
([x = disconnection]ex(display _ result).step.Idle(step, event, € o, eng, in) +

Z:ee{éDes }\{disconnection}[x T e] Error)

432  asanduaauzidszneunuuamuzdosina lunsauiu

a o T 4 dy £ @
wmsmwma&mmllﬂu FuuuHUMINaIue  Idle superstate  UYBIING

Participant Control

/ ™~

Display Project

Display Project Request /

Project Info Request .
o—> . Checking
Initial Project Info

[completed] / Display Project Info /
Diagram Figure Data Request

Figure Data \l/
Drawing Diagram Waiting Figure
Data

[not completed]./
Figure Data Request

/

gﬂﬁ 4.9 HAUMNAD1ULUDN Participant Control: Idle superstate

-
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mmﬂ‘n 4.9 snsoudauilu lwinagaa’ld dil i
mﬂﬂmlmfl 5 gunsousseneanuzlszney Idle uazaoruzdes Display  project lasat i

Idle(step, eventS /€ pgr 1 EVENL, |, POS, NEY, ﬁi) =
event, (x,).(v ack)
(eventv,(x, ack).ack(y,).

(Ly, = pos](
[x, = display _ project_request]%.
(Idle(step, events e . event, , pos, neg, aj) |

Checking _ project _ Info(event, , e par» POS, NEQ, e_nci)) +

[x, = project Info]ﬁ.
(Idle(step, events,e ... ,event, , pos, neg, e_nci) |

Waiting _ figure _data(event, e, pos, neg,eng)) +

[x, = figure  data]step.
(1dle(step, event, ,Epar ,event, , pos, neg, e_nci) |

Drawing _ diagram(event,, , gpar , pos, neg, ﬁ)) +

[X, = connection _ request]step.

Waiting _ response(step, g, , events e Par » enq))

[y, = neg]Error)

Display _ project(event, Epar . pos,neg) =
event, (x ack).
([x =display _ project _request]
ex{ project _ Info _ request).ack( pos) +
2ecte,, Mdisplay_ project_request}[x = e]ﬁ(neg).

Display _ project(event, , Epa,, pos,neg))
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Checking _ project _ Info(event, ,€.,,, pos,neg,eng) =
event, (x ack).
([x = project _ Info]ex( figure _data _ request). ack(pos) +

Z:ee{épar \{project _ Info}[x = E]aCk<neg>.
Checking _ project _ Info(event,, épar , p0s, neg, aj))

Waiting _ figure_data(eventvl,épar, pos,neg,enq, g,) =
event, (x ack).
([x = figure _data] ack(pos) +
Y eete,. e aaa) X = €]ack(neg).
Waiting _ figure _data(event,, epar pos, neg, enq))

Drawing _diagram(event, €, , pos,neg,end, g;) =
922
([y = completed]ex(display _diagram) ack(pos)+
[y = not _completed Jex{ figure _data_ request)ack(neg).

Drawing _ diagram(event,, ,Epar, pos, neg,ﬁ, g,)
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Designer Control
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dd‘ | v o Y U
nsaduaouzdsenounuuamuzdesinunionny

ldle superstate VBIIAY

S~

~

Idle
Create/Drop
Create/Drop Project Request /
Create/Drop Project
@ > Initial

Responsel [No]

Response2 / Show Result Create/Drop P

Drawing Diagram

o—> Initial

Figure Info Request / Figure
Info Request

Waiting Response

Responsel [Yes] /

\/

Creating /

Document

Checking Figure
Info

roject Document

Dropping

)

Result / Display Save Result Change Figure / Figure

Info Request

Save Request/ Save Project,

Figure Info

Save Figure Document

Saving

Figure Position /
Display Figure

Drawing

317 4.10 tEUMWAD 1MLV Designer Control: Idl

(Y 9

nngali4.10 annsowlasiulnunaqdald

v A

AU

e superstate

A

mﬂﬂgﬁﬂ’@ﬁ 6 amnsousseeamuzlsznen  ldle  wazaoiuzees Create  Drop i

9
~

Drawing _ Diagram lae

€ = Create_drop _ project _request,create _ drop _ project
responsel, create _drop _ project _ doc, response2,

show _ result



Idle(step, event, ,EDGS ,event, ,event, , pos,neg) =
event, (x,).(v ack, ack,) (eventvi(x, ack,).ack,(y,).
([y, = pos](
[x, = create_drop _ proj _request]step.
(Idle(step, events, EDes ,event, ,event, , pos, neg) |

Waiting _ response(event, , EDes , Pos,neg)) +

[x, = response] step.
(1dle(step,events, EDQS ,event, ,event, , pos,neg) |

Creating _ Dropping _ Doc(event, ,EDES, pos,neq))) +
[y, = neg]ldle(step, event, e bes s EVENL, , event, , pos, neg)).

eventy, (x, ack, ).ack;(y,).

(Ly, = pos](
[x, = figure _Info_requestl]step.
(Idle(step,events ,E bes 1EVENE, ,€vent, , pos,neg) |

Checking — figure _ Info(event\,z,EDes, pos,neg)) +

[x, = figure _ Info] %.
(1dle(step, event, ,EDes ,event, ,event, , pos,neg) |

Drawing(event, , ED%, pos,neg))+

[x, = figure . ‘position] step.
(1dle(step, event, ,EDQS ,event, ,event, , pos,neg) |

Drawing (event,, € 5., pos, neg)) +

[x, = change _ figure] %.
(Idle(step, eventg, e .., event, ,event, , pos, neg) |

Checking _ figure _ Info(eventvz,EDes, pos,neg)) +
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[x, = save _request] step.

(1dle(step, event, e event, ,event, , pos,neg) |

Des !

Saving (event, , € peer POS, NEQG)) +

[x, = result] ﬁ.
(1dle(step, event, ,EDeS ,event, ,event, , pos, neg) |

Drawing _diagram(event, ,EDES, pos,neg))) +
[y, = neg] Idle(step, event, ,EDES ,event, ,event, , pos,neg)).

Ep.([y1 = pos]([y, = pos]([x, = connection _ Info]

Waiting _ response(step, events, EDeS : ﬁ)))

Create _ Drop(event,, ,EDes , pos,neg) =
event,, (x ack).
([x =create_ drop _proj _ request]inpesar <create _drop_ proj _ request).
eng.., (create _drop_ proj _ request). ack( pos) +
2 ecle, \create _drop._ proj_request] [x= e]ﬂ(neg).

Create _ Drop(event,, ,EDes, pos,neg))

Waiting _ response(event,, ,EDeS, pos,neg) = event,, (x ack).(
[x = responsel](
[y = yes]ex(create _ drop _ proj _ dac).ack( pos) +
[y= no]ﬁ(neg}.Waiting _response(event,, , e 5ee» POS,NEY)) +
L el rasponsen) X = €]ack (neg)

Waiting _ response(event,, ,EDes , POs, neq))
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Creating _ Dropping _ Doc(event,, e Des» POS, NEQY) =
event,, (x ack).
([x = response2] ex(show _ result). ack( pos) +
D ecep responsez) X = €]ack(neg)
Creating _ Dropping _ Doc(event, , e .., pos, neg))

Drawing _diagram(event,, ,EDeS, pos,neg) =
event, (x ack).
([x = figure_Info_ requesti]ex( figure _Info_ request2).ack(pos) +

Zee{éDES N{figure _Info _ request1} [X i\ e]ac—k<neg >

Drawing  diagram(event, ,€ ..., pos,neg)

Checking _ figure_ Info(event, , EDes, pos,neg) =
event, (x ack).
([x = figure _ Info] ack(pos) +
Decfe, I\ figure Info}[x = e]ﬂ{neg).
Checking _ figure__ Info(event, ,e ..., pos,neg) =

Drawing (event,, ,EDBS , pos, neg) =
event, (x ack).(
([x = figure__ position]ex(display _ figure).ack( pos) +
[x =saving _ request]ex(save ., project).ex(save_ figure _doc).ack( pos)) +
[x = change_ figure]ex( figure —Info_ request).ack( pos)) +
X U G A o Qo RrEY TN} [x= e]ﬁ(neg).

Drawing (event,, ,EDeS , pos, neq))

Saving (event,, ,EDeS, pos,neg) =
event, (x ack).
(Ix = result]ex(display _save _result).ack( pos)+
% eciepe ety X = €Jack(neg).
Saving(event, ,e ., pos,neg))
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3 dy 9 [ 1 1 A 9 v A 9 v 9 A
TuduaeutivzasinaeuanudesiusznamunmaNs wile wazununmanvz laold lwunagaan lannmsuladduinden 4.2 ez
4.3 Tavazondiedumiasnaeuilu 2 n3dl Ae nsdiiluszuylilimsdatoanuuuuniondu taznsaiiluszuuimsdaeanuuuundoudu Tasiag

Participant Control tia2 Designer Control 3¢ UUUBYUIUAN (parallel)

d:ﬂ‘ = L Y QU
4.4.1 nﬁmﬂ‘lmwu‘lwmimmamm!muwmunu

E2
[

Ansandwuvesdonnuin ldussens 13 lugili 4.3 9214 fail Ae

connection _ request, connection _ Info, display ~ connection _ Info,

send _ response, connection _ result, display _connection _ result

Queue; (deq,empty,connection _ request, | Scenario(empty, deq, e EXT E,NT : ESYS )
connection _ Info, display _ connection _ Info,

send _ response, connection _ result,

display _ connection _ result) (4.1)

8¢



deq(r).F(connection _ request).Queue{ (deq,empty,...) +

empty(t f).f Queuel (deq,empty,..)

?.QueuesF (deq, empty, connection _ request,
connection _ Info, display _ connection _ Info,

send _ response, connection _ result,

display _ connection _ result)

Queue; (deq,empty, connection _ request,
connection _ Info, display _ connection _ Info,

send _ response, connection _ result,

display _connection _ result)

deq(r).F{connection _ request).Queue; (deq,empty,...) +

empty(t f). f.QueueGF (deq, empty,..)

empty(t f).f.deq(y).y(event).
(2 eeqe., s [€VENt = €].Scenario’ (event, eng, EEXT : ESYS) +
e, y1€VENT = €]Scenario” (event, iN,€ 7€) +

"m

[event = O]Scenario”(in, e ., € 11 €sys)) +

t.Success

f.deq(y).y(event).
(% e, ;[EVeNt = €].Scenario’ (event, end, e ., ,€ g5 ) +
2 eere, 3 LEVENT = €]Scenario” (event, in,€ r €es) +

"

[event = @]Scenario”(in,e ., ,€ \yr 1€ sys)) +

t.Success

deqyy).y(event).
(Zeete,,y [EVENL = €].Scenario’ (event, enq, EEXT : ESYS) +
Y eee,y[EVENT = €]Scenario” (event, iN,€ r1€qs) +

[event = @]Scenario”(in, EEXT , EINT : ESYS )

deqyy).y(event).
(Xege,,.;[EVENt = €].Scenario’ (event, ﬁi, EEXT : ESYS) +

Y e,y [EVENt = €]Scenario” (event,in,e ;€ o) +

6S



— > y(connection _ request).Queue; (deq,empty,...)

—> Queue/ (deq,empty,...)

— Queue! (deq,empty, display _connection_ Info,
send _ response, connection _ result,

display _ connection _ result)

= deq(r).F{m,).Queue; (deq,empty,...)+
empty(t f).f.Queue; (deq,...)

[event = @]Scenario”(in, EEXT , EINT : ESYS )

y(event).

—

(Xeeqe,, y[EVENt = €].Scenario’ (event, eng, EEXT \€gys ) F

Yo,y LEVENT = €]Scenario” (event,in,e ;€ ) +

"

[event = #]Scenario”(in, e ;€ 1 1 €sys))

(Xee,,y[CONNECtion _ request = €]

.Scenario’ (connection _ request,enq, € o, ,€ 4 ) +
Y.z, y[cONNeCtion _ request = e]

in” H H =
Scenario”(connection _ request,in, e ;&) +

[connection _ request = #]Scenario”(in, e .y, , € 7 1€ gy5))

—_— —

Scenario’ (connection _ request,end, € ., , € 55 )

end,, (connection - request)

.Scenario(empty,deq, EEXT ,EINT : ESYS)

09
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ao lWosanmsihauves Scenario Midonnuanla 13 lunninseussiag Participant Control il

Par

Queue, ™ (enp,, , degp,, ,empty) | Scenario” (connection _ request,enqg, e ., ,€ ¢ys)

endp,, (%, ).Queue™ (engs,, ,deq,,, ,empty, x,) + | eng,, (connection _ request).

Par

empty(t f).t.Queue,” (enq,,, ,ded,,, ,empty) Scenario(empty, deq, e ExT ,E,NT ,ESYS)

—— Queue/™ (enq, ,deq,,, ,empty,connection _request) | Scenario(empty, deq, € .7 ,€ |1 1€ s )

9

A g
USUUY

4.2) (4.3)

[ - 9 A o 9 [ 1 A a 1 A [
210 (4.3) WU Scenario WS’O‘JJ‘V]ZHZU']sll’éJﬂ'J']iJﬂﬂllﬂclulLﬂ'JﬂﬂEJEIJ'f)\‘]LLNUﬂTWﬂ'NiJﬁ'JN?J’(’)‘JJ"IW%TTL]H@I@W??J@U 4.1) uaza1n (4.2) ITWUN

4
A1 connection _ request og lutnanesueding Participant Control Tasazeduienisiiause 11 asil

Queue™ (enq,,, , deq,,, ,empty, connection _ request) | Dispatch ™ (t, f,r,deq,,, ,empty,,, ,execute,complete)

NGy, (X,) QUEUE]™ (€N, deClpy, LIPLY, X,, X, ) | empiy(th)

deq,, (r)-F(connection _ request). (t.Dispatch® (t, f,r,deq,,, ,empty,,, ,execute, complete) +
Queue,™ (enp, , dedp,, , empty) + f .deq,,, (r).r(event).execute(event).complete.

emptyp, (t ). f. Dispatch™ (t, f,r, deq,..,empty .. , execute, complete))
Queue™ (engs,, , ded;,, ,empty, connection _ request)

19



—=> f.Queuel™ (enq,,, ,deq,, ,empty,connection _ request) | (t.Dispatch™ (t, f,r,deq,,, ,empty,,, ,execute, complete) +
f .deq,,, (r).r (event).execute(event).complete.
Dispatch® (t, f,r,deq,,, ,empty,,, ,execute,complete))

— Queue™ (eng,,, , deq,,, ,empty, connection _ request) deq,.,, (r).r(event).execute(event).complete.

Dispatch ™ (t, f,r,deq,,, ,empty,,, ,execute,complete)

= enge, (X,).QueueS (enq,,, ,deq,,, ,empty, %, X,) + ded,, (r).r(event).execute(event).complete.
deq,, (r).F(connection _ request). Dispatch ™ (t, f,r,deq,,, ,empty,,, ,execute,complete)
Par

Queue, ™ (engp,, , dedp,, ,empty) +
empty,, (tf).f.

Queue™ (engs,, , deq,,, ,empty, connection _ request)
—— F(connection _ request)Queue;™ (enq,,, , dedp,, ,empty) | r (event).execute(event).complete.
Dispatch ™ (t, f,r,deq,,, ,empty,., ,execute,complete)
—~ Queue;™ (enq,,, , deq,,, ,empty) | execute(connection _ request).complete.

Dispatch™ (t, f,r,deq,,, ,empty,,, ,execute,complete)

A cY 9 o o % Ao Y v A ' 7
i]']ﬂ‘Ll‘Wi]uﬂl’li]@]u!ﬂuﬂ’li%’li’lum@ﬁ')@]@ PartICIpant Control ‘VIHWJ'E]?]'J'I?J'E'J'E’]ﬂll'ﬁ]'lﬂllﬂ’)ﬂ'ﬁ]flﬂ?]fliﬂillﬂﬁllmﬂﬂi]'lﬂ!’ﬂiﬂﬂ'lﬁm
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Dispatch ™ (t, f,r,deq,,, ,empty,,, ,execute,complete)

execute(connection _ request).complete.
Dispatch™ (t, f,r,deq,,, ,empty,,, ,execute,complete)

complete.
Dispatch ™ (t, f,r,deq,,, ,empty,,, ,execute,complete)

S, (execute, step, complete, event, )

execute(x).events(Xx).step.

complete.S, (execute, step, complete, event,)

events(connection _ request).step.

complete.S, (execute, step, complete, event,)

o 9 A

§ o o 1 o @ - . @ J
iiodilszananamamsai Iasudeanunnllsunsuasniomamssivzaitenuila1i15¥3ag Participant Control il

S, (execute, step, complete, event, )

event;(connection _ request).step.

complete.S, (execute, step, complete, event,)

step.
complete.S, (execute, step, complete, event,)

Idle(step, event, € .., enq)

event, ().
([x = connection___ request]eng_,, (connection _ Info).
iNparnes (connection _ Info).step.

Waitng _ response(step, event, €,..,enq) +
[x =e]Error)

Z ee{8pes J\{connection - request

eng ., (connection _ Info). ineares (connection _ Info).step.

Waitng _ response(step, event,, €, eTci) +

€9
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wwnuluiiedag Participant Control 1d5udon1u connection _request vz dsdiona1u connection _ Info 11/1+%3aq Designer Control

9

Tagihdeanuasnan Il ld 13 luuodnesuesingaenan aail

Queue!™ (enq, deg, empty) | Idle(step, event, e . _,enq)
S Des
= engg, () Queue™ (ends,. deds,.,empty, ) + | engp, (connection _ Info). ineanes (connection _ Info).step.
empty(t f).f.Queue,™ (enqp, , ded .., empty) Waitng _ response(step, event, ,&,..,enq)
— > Queue™ (enq, deq, empty, connection _ Info) | Ineapes (connection _ Info).step.

Waitng _ response(step, event,, €., ﬁi)

(4.4) (4.5)

uenaniag Participant Control azasdanaiu connection_ Info l1/1%5ag Designer Control 11 dsdetionnudnan llasavdou

mmé’fmﬁ’uﬁ’mmumwmmimﬁarhu‘tnN Scenario” %ﬂf?{’f]ﬂ

Scenario”(connection _ Info,in,e ; ,€4) = | Idle(step, eventg e ..., end)

= iNppe (X). | inparnes (connection . Info).step.

([x = connection_ Info] Waitng _ response(step, event,, €., ﬁ)

Scenario(empty, deq, EEXT , E.NT ,ESYS) +
[x =e]Error)

ee{g svs Y{connection _ Info}

¥9



—— Scenario(empty, ded, € .; ,€ \yr € o1 ) | step. Waitng _ response(step, event, , &, enq)
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send _message, participant _list _request, participant _list,

6, message, display _ messagel, y, display _message2

Queueg (deq,empty,send _ message, | Scenario(empty, deq,EExT ,g,NT ,ESYS)

participant _list _ request, participant _list, 8, message,

display _ messagel, 7, display _ message?) (4.6)
= deq(r).F(send _message).Queue; (deq,empty,...) + | empty(t f).f.deq(y).y(event).
empty(t f).f.Queueg (deq,empty,..) (X ese,.s[event = e].Scenario’ (event, eNa,e € s ) +

2 es, y LEVENt = €]Scenario” (event,in,e . € ) +

[event = #]Scenario”(in, EEXT ,E,NT e svs)) +

t.Success

S9



— ?.QueuegF (deqg,empty, send _message,
participant _list _ request, participant _list, 8, message,

display _ messagel, 7, display _ message?2)

— QueuegF (deqg,empty, send _message,
participant _list _ request, participant _list, 8, message,

display _messagel, 7, display _message?2)

= deq(r).F(send _message).Queue; (deq,empty,...)+
empty(t f).f.Queueg (deq,empty,..)

——> y(send _message).Queue; (deq,empty,...)

f.deq(y).y(event).
(2 eeqe., s [€VENt = €].Scenario’ (event, eng, EEXT : ESYS) +
e, y1€VENT = €]Scenario” (event, iN,€ 7 € g5) +

m

[event = O]Scenario”(in, e o, € 1 €gys)) +

t.Success

deq(y).y(event).
(% e, 4 [EVENt = €].Scenario’ (event, end, € o,; ,€ g5 ) +
2 eeqe, .3 LEVENT = €]Scenario” (event, iN,€ yr €ers) +

"

[event = @]Scenario”(in,e ., ,€ 1€ sys))

deqyy).y(event).
(2 eeqe,, yLEVENE = €].Scenario’ (event, ﬁj, EEXT ,ESYS) +

Y e,y [€VENT = €]Scenario” (event,in,e ;€ 5/ ) +

(in’e EXT € INT ’eSYS ))

"

[event = #]Scenario

y(event).
(Leege,,.;LEVENT = €].Scenario’ (event, ﬁi, EEXT : ESYS) +
Y i4e,y[event = e]Scenario” (event, iN,€,r €qs) +

[event = #]Scenario”(in, EEXT , EINT : ESYS )
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— > Queue; (deq,empty,...) (Leeqe., y[send _message = e]
.Scenario’ (sent _ message,ﬁq, EEXT ,gSYS) n
2ecqs, 3lSEND _message = €]
Scenario” (send _ message, in, e ;€ o5 ) +

(in'e EXT € INT ’eSYS ))

"

[send _message = #]Scenario

— Queue’ (deq,empty, participant _list _ request, Scenario’ (send _ message, eTci, e EXT ,ESYS)
participant _list, &, message, display _ messagel, 7,

display _ message2)

= deq(r).F{ participant _list _request). enq,. (event). Scenario(empty, ded, € gy € 1 € sys)
Queue (deq, empty,...) +
empty(t f).f.Queue; (deq,...)

H Y
aeo lWrsamsihauves Scenario Miionawin a3 luunaneevesing Designer Control @il

D ; PR A
Queue, ™ (ENQ pes » 40 pes  EMPLY) | Scenario”(send _ message, end, e ;€ 5ys)

= enpe (¥;)-Queue’ (end pes: ded pes , MpLY, X; ) + | eTqDes<send _ message). Scenario(empty, deq, EEXT ,E,NT , ESYS)

empty(t f).£.Queue’® (engp,,, degp,, , empty)

L9



——> QueueL® (enqp,, , deqp,, , empty, connection _ request) | Scenario(empty, ded, € ¢y; ,€ 1 € sys )

4.7) (4.8)

v . 9 A o 9 [ 1 A a 1 A [
210 (4.8) U1 Scenario WSE’)EJ‘VIi]Zu1GUi’)ﬂ’J13Jﬂﬂhlﬂ(lluLﬂ')ﬂﬂfl*ll’t’NL!Nuﬂ"IWﬂ’ﬂiJi’JZJZJ@?JTW%WTEIH@]@LW?J@H (4.6) uaza1n (4.7) aTWUN
dyd 9y ' @ a
yauziiven1u send _ message oglunninesveding Designer Control
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——> Queue; (deq,empty, 9, message, deq(y).y(event).
display _messagel, y, display _message2) (Xege,,. ;[€VENt = €].Scenario’ (event, eng,e ;€ o) +
2 e,y LEVENT = €]Scenario” (event, in,EINT ,ESYS )+

[event = @]Scenario”(in, EEXT ,E,NT e svs))

= deq(r).r{6).Queue; (deqg,empty,...) + deqyy).y(event).
empty(t ). f.Queues (deq,empty,..) (% e, [EVENt = €].SceNario’ (event, end, € c,; ,€ g5 ) +
e, ylEVENt = e]Scenario” (event, in,EINT ,ESYS )+

[event = @]Scenario”(in, EEXT ,EINT ,ESYS )
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y(6)Queue; (deg,empty....)

Queue; (deq,empty, message,

display _messagel, 7, display _ message?2)

deq(r).r{message).Queue; (deq,empty,...) +
empty(t f). 1E.Queue4F (deq,empty,..)

f Queue (deq,empty,..)

Queue; (deq,empty, message,

display _ messagel, 7, display _message2)

deq(r).r{message).Queue; (deg,empty,...) +
empty(t f).f.Queue; (deq,empty,..)

y(event).
(Zoee,,. ;[eVeNt = €].Scenario’ (event, eNna,€ € s ) +
2 eqs, yLEVENt = €]Scenario” (event, in,EINT ,ESYS )+

m

[event = @]Scenariog(in, € 1 € |n7 € svs))

in"(y s = =
Scenariog (in,e gyt ,€ \1 € gvs)

empty(t f).f.deq(y).y(event).

Scenario;" (empty,deq,in, e cyr,€ |\ € gys,EVENt)

f.deq(y).y(event).

Scenario,” (empty,deq,in,e oy  ,€ |\, € g5, EVENt)

deq(y).y(event).

Scenario;" (empty,deq,in,e cyr €\ € g5, EVent)

deq(y).y(event).

Scenario;"- (empty, deq,in, € cyr, € |\ € v, EVENt)
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—— y(message).Queuef (deg,empty,...) y(event).Scenario!” (empty, ded,in, e cyr,€ 7 € sys . EVENt)

m

— Queue! (deq,empty, display _messagel, y, Scenario, (empty,deq,ﬁ,EEXT,E,NT,ESYS,message)

display _message?2)

"
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AMIATIVADY A4Tl
—— y(y)Queuef (deq,empty, display _message2) Scenariog (in, € gxr ,€ 7 » € sys » ACK, Message,
([ack, = pos]([ack, = pos]

Scenario(empty,deq,e cyr,€ |51 €sys)

p——

— Queue/ (deq,empty, display _ message2) Scenario (in,€ cyr ,€ ;7 »€ sys - 2CK, Message,
([ack, = pos]([ack, = pos]

Scenario(empty, deq, EEXT , EINT ,ESYS)

deq(r).F(display _ message2)Queuef (deg,empty,...) + | iN pespar (X). ([ = messagelacka ( pos) +

empty(t f) f_-Queue(l): (deq, emptY) Zee{éSYS}\{message}[X T e] ETTOF) |

0L



ex(X). ([x = display _messagel]ackz( pos) +

Zee{ém}\{display_messagel}[x =e]Error)
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MINMInAdeInUINaten L messagetiay display messagel Uu tag liwndefanaiala 4 :niagdunussee idreununn
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Queue; (deq,empty,e,,m,,m,,m,,e,,m,)
deq(r).F{e, ).Queue (deq,empty,m;,m,,m;,e,,m,) +
empty(t f).f.Queuef (deg,empty,e,,m,,m,,m,,e,,m,)
Queue; (deq,empty) =
empty(t f).£.Queue (deq,empty)
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uazNNgUef 4 5 1ag 6 szaunsoutaswuninanus wile lhiu lnunagaa’ld el

Scenario, (empty, deq, e ., ,€ 7 € 55 ) = eMpty(t ). f.deq(y).y(event).
(Lere,,. y[€VENt = €].Scenario; (event, er, e ExT s ESYS )+
2 eege, ;L EVENT = €]Scenario; (event, in, e INT ,ESYS) +

[event = #]Scenario/(in, EEXT ,EINT ,ESYS )+
t.Success

Scenario; (event,enq,e oy, o) =
[event = e, ]enq , (event).Scenario, (empty, deq, e .y, ,€ 1 ,€ gy ) +
[event = e, ]eng (event).Scenario, (empty, ded, € cyr ,€ 1 € sys) +

> [x =¢]Error)

eefe gy Pevent}

Scenario/(event,in,e . ,€ ) =
[event = m, ]in g (X).
([x = event] Scenario, (empty, ded, & ;€ ur € oy ) +
zee{g svs}\{event}[x = e]Error) +
[event = m, ]ingc (X).
([X = event] SCenariol (empty, deq,gEXT 1E|NT agsys) +
Z:ee‘{gs‘(s]’\‘{eV(?nt}[X n e] ErrOr) +
[event = m, Jing, (X).
(Lx = event] Scenario, empty, e, &y € r 1€ ) +
ee{gsvs }\{event}[x 5 e] EI’I’Or) +
[event = m, Jin, (X).
(L= event] Scenario, empty,dech & e g Eis) +
Z‘36{‘3—svs}\{event}[x = e] Errar)
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Queue; (eng, deq,empty) =
enq(x,).Queue’ (eng, deq,empty, x,) +
empty(t f ).£.Queue; (eng, deq,empty)

Queue! (eng,deq,empty, X, X,,..., X,) =
eng(x,.,).-Queue’ ,(eng,deq,empty, X,,..., X, X,,,) +
deq(r).F(x,).Queue , (enq, deq,empty, X,,..., X,) +

empty(t f).f.Queue” (eng, deg,empty, x,,..., X, )
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Dispatch F (t, f,r,deq,empty ,execute ,complete ) =

empty(t ).
t.Dispatch (t, f,r,deq, empty, execute, complete) +
f deq(r).r (event).execute(event).complete.

Dispatch” (t, f,r, deq,empty, execute, complete))

S, (execute, step,complete, event,) =
execute(x).events<x>.step.

complete.S, (execute, step, complete, event, )

Y

Y ' [ [ [

Junouae lsgiawmunmaniuzaosing A Buaz C liidulwunandd
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A, (step, event; e , enq) =
event, (x).([x = e, Jeng (m, )in e (m, ).step.A, (step, event, , &, ,enq) +
T te) e,y [x= €] Error)

A, (step,event,, e ,,enq) =
event, (x).([x = m, ]step. A, (step, event, , &, ,enq) +
Y ecte, himgy X = €] Error)

A, (step, event; e ,.enq) =
event, (x).([x = m, Jeng (m, ).in s (m, ).step. A, (step, event, , &, enq) +
[x = m, ]step.A, (step, event, &, enq) +
Y ecte, hime oim, 1 X = €] ErrOr)
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A, (step, event, &, ,eng) = 0
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B, (step, event e ,,enq) =
event, (x).((x = m, Jeng (M, )inac (m, ).step.B, (step, event, , &, enq) +
Y oo, him) [X = €] ErrON)

B, (step, event;, e, enq) =
event, (x).([x = m, Jstep.B, (step, event, ,&, ,enq) +
[x = m, Jstep.B, (step, event, , &, , enq) +
Y ecte, hime ot 1 [X = €] ErTON)

B, (step, event, e ,,enq) = 0
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€. =€,,8,,M,,m,,m,, M, m,

C,(step,event,, e, enq) =
event, (x).([x = m, Jstep.C, (step, event, , &, enq) +
Y ecte. imy1 [X = €] Error)

C,(step, event,,e.,enq) =

enq , (m, )inca (m, ).step.C, (step, event, , &, ,enq)

Cs(step,events,éc,ﬁi) =
event; (x).([x = e, Jeng ,(m, )inca(m, ).
eng (M yincs (m; ).step.C, (step, event, , &, enq) +
[x =€, ]end., (M, )inca(m, ).step.C, (step, event, , &, enq) +
X i nididie) [x=E]Error)

C, (step,eventy,e,enqg) =0
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Queue; (deq,empty,e,,m;,m,,m,,e,,m,)

= deq(r).r(e,)Queue; (deq,empty,m,,m,,m,,e,,m,) +
empty(t f).f.Queue! (deg,empty,e,,m;,m,,m,,e,,m,)

—> f.Queue (deg,empty,e,,m,,m,,m,,e,,m,)
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Scenario, (empty, deq, e .y; € 1€ sys)

empty(t f).f.deq(y).y(event).
(X eege,,.y[EVENt = €].Scenario; (event, end, EEXT e svs) T
s,y [EVENT = €]Scenario; (event, in, € 1 €es) +

"y

[event = @]Scenario(in,e .7 ,€ \yr € 5ys)) +
t.Success

f.deq(y).y(event).
(Zeege,,y [EVENt = €].Scenario; (event, eng, EEXT e os)
2 ets,y [EVENT = €]Scenario; (event, in, € 1 Covs) +

[event = @]Scenario/(in, e ExT ,E,NT ,ESYS ) +
t.Success

€8



Queuef (deg,empty,e,,m,,m,,m,,e,,m,)

deq(r).F (e, ).Queuef (deq,empty,m;,m,,my,e,,m,) +
empty(t f). f_.QueueGF (deq,empty,e;,m;,m,, ms,e,,m,)

y(e,)Queues (deq,empty,m;,m,,m,,e,,m,)

Queue! (deq,empty, m;,m,,m,,e,,m,)

deq(y).y(event).
(2 te.. ,[EVeNt = €].Scenario; (event,end, & o € o5 ) +
Y .oz, y[€VENt = €]Scenario] (event, in, e T ,ESYS) +

"y

[event = @]Scenario(in,e 7 , € 1€ sys )

deq(y).y(event).
(X ecqe, y[EVENE = €].Scenario; (event, ﬁi, EEXT e svs) T
25,3 LEVENT = €]Scenario; (event, in, e INT ,ESYS) +

[event = @]Scenario/(in, e ExT E,NT : ESYS ))

y(event).
(2 eqe,, s [EVENL = €].Scenario; (event, end, EEXT e ovs) T

2 ecqe,3LEVENE = €]Scenario; (event,in, e € ) +

"y

[event = #]Scenario(in, e y; , € 7 1€ sys )

(Xeiqe y[€r=€].Scenario; (e;,enq, e c,p € ¢s) +

2eeqe,3L6 = €]Scenariof(e;,in,e ;€ 5) +

"y

[e, =O]Scenario/(in,e ty;, € 1y 5 € sys))

78



- .
——> Queue; (deq,empty,m;, m,,my,e,,m,) | Scenario; (e,,end, € cyr ,€ 5s)

= deq(r).F(m,).Queue; (deq,empty,m,,m,,e,,m,) + | [e, = &,]enq,, (e, ).Scenario, (empty, ded, € cyr ,€ r +€ 5ys) +

empty(t f). f .Queuel (deq,empty, m,,m,, m,,e,, m,) [e, = ez]adc<el>.8cenariol (empty,deq,EEXT ’EINT ’gSYS) n

ee{gsvs}\{event} [el - e] Error)
——> deq(r).F(m,)Queue; (deq,empty,m,,my,e,,m,) + enq, (e, ).Scenario, (empty, ded, € cyr ,€ 1 € 5y )
empty(t f). f.QueuesF (deq,empty, m;,m,,m,,e,,m,)

9
v A

ao lWnsanmsiauves Scenario, Mhonamnla 3 luunlnesvesing A asil

Queue;' (end,, deq,,,empty,,) | enq (e, ).Scenario, (empty, deq, € pyr , € yr 1€ oys )

= enqg,(x,).Queue;’ (end,, ded,, empty,, X,) + | enq (e, ):Scenario, (empty, ded, € pyr € yr 1€ oy )
empty, (t f).£.Queue. (eng,,deq,,empty )

——> Queue; (enq ,,deq ,,empty,,e,) (M-1) | Scenario, (empty, deq,EEXT ,EINT ,ESYS) (n-2)

' dyd 1 [ - { o 9 @ 1
wnuvaziiidennue oglunninosunsing A (n-1) uaz Scenario, wienNziheanudalinnuninesvemun AN Wio
Fl

a ! £ o o 9 Y a ) = Y dy
NWW%TﬁﬂlW]fJUl‘IJ (n-2) %Q?ﬁﬂﬂﬂﬁ@ﬁﬂﬂ%‘ﬂ%ﬂuqﬂwﬁ’ﬂh 9 ﬂuTﬂ&lﬂgﬂ‘ﬁUWEJﬂﬁﬂNWu‘ﬂﬂgﬂulﬂ N

Q U

S8



9110 (1-2) NITAMTHNUIWAUYDI Scenario, HAZININDIVOILNUNNANNT WD

Queue! (deg,empty,m,,m,, m,,e,,m,)

= deq(r).r(m,)Queue; (deg,empty,m,,m,,e,,m,) +
empty(t f).f.Queue! (deg,empty,m,,m,,m,,e,,m,)

—» f.Queue! (deq,empty,m,,m,,m,,e,,m,)

—" Queue; (deg,empty,m,,m,,m,,e,, m,)

Scenario, (empty, deq, EEXT ,E,NT ,ESYS)

empty(t f ). f.deq(y).y(event).
(Zee{ém}[event = e].Scenario, (event, en—q, EEXT ,E svs) T
2 ecge, o3 LEVENE = €]Scenario; (event, in, e INT ,ESYS) +

L/

[event = 6?]Scenariol(in,EEXT ,g,NT ,ESYS )+

t.Success

f.deq(y).y(event).

(Zecre,,.;[6VENt = €].Scenario; (event, ﬁi, EEXT e svs) T
2 eqe, 3 LEVENT = €]Scenario; (event, in, e INT ,ESYS) +

"y

f[event = @]Scenario(in,e .., , €y, €55 )) +

t.Success

deqyy).y(event).

(2 eeqe, s [EVENE = €].Scenario; (event, ﬁi, EEXT e svs) T
2 e,y [EVENt = €]Scenario; (event, in, e INT ,ESYS) +

[event = @]Scenario/(in, EEXT , E,NT : ESYS ))

98



deq(r).F{m, )Queue; (deq,empty,m,,m,,e,, m,) +
empty(t f).f.Queue; (deq,empty, m,,m,, m,,e,,m,)

y(m,).Queue; (deq,empty,m,,m,,e,,m,)

Queue; (deq,empty,m,,m,e,,m,)

Queue; (deq,empty,m,,m,,e,,m,)

deq(r).F(m, )Queue; (deq,empty, my,e,,m,) +
empty(t f).f.Queue] (deq,empty, m,,m,,e,,m,)

deq(y).y(event).
(Xecge,, s [EVENTt = €].Scenario; (event, ﬁi, EEXT e svs) T
2o, 3LEVENE = €]Scenario; (event, in, e INT ,ESYS) +

[event = @]Scenario/(in, e ExT o E,NT : ESYS ))

y(event).
(2o, y [€VENE = €].Scenario; (event, eNg,e ;€ o) +
Y ooz, 3 [EVENT = €]Scenario; (event, in, e - ESYS) +

"y

[event = @]Scenario(in,e y; , € 1€ sys )

(Zee{ém}[m1 = e].Scenario; (m,,enq,e ., , €4 ) +
Y ey LMy = €]Scenario/(m,,in,e ;€ ¢¢) +

"y

[m, = @]Scenario(in,e y;,€ \r+€5ys))

Scenario/(m,,in,e ;€ ¢ )

N 5 (X).
([x=m,]Scenario, (empty,ded,e . ; ,€ 7+ € 5ys) +

£ x =e]Error n-3
ee{em}\{ml}[ ] ) (-3)

L8



a o o A o U 4 Y
10 (N-1) NITTUINTTNINIUUDIIAG A “I/]l.l1"19;@?1’3111’é)fJﬂllW1ﬂllﬂ’)ﬂ’f)EJ(S?{’JEJI“lJ‘iLLﬂimafJﬂmElm{{]ﬂTiﬂ! I

QueuelA (enq,,deq,,empty,,,e,)

=  enq,(x).Queue (enq,,deq,,empty,,e,,X) +
deq, (r).F(e,)Queue, (enq,, deq,, empty,) +
empty, (t f).f Queue; (enq,,deq,,empty,,e,)

— f.Queue(enqg,,deq,,empty,,e,)

—“ Queue; (enq,,deq,,empty,,e,)

= eng,(x).Queue; (enq,,deq,,empty, e, X) +
deq, (r).F(e,)Queue, (enq,, deq,,,empty, ) +
empty, (t f).f.Queue; (enq,,deq,,empty, ,e,)

—— .F(e,)Queue, (enq,,deq,,empty )

Y]

Dispatch”(t, f,r,deq,,empty ,,execute, complete)

empty , (t f ).(

t.Dispatch”(t, f,r,deq,,empty,, execute, complete) +
f.deq , (r).r (event) execute(event).complete.
Dispatch”(t, f,r,deq,,empty ,,execute, complete))

t.Dispatch” (t, f,r,deq,,empty ,, execute,complete) +
f.deq , (r).r(event) execute(event).complete.
Dispatch” (t, f,r,deq,,empty ,,execute, complete)

deq , (r).r (event).execute(event).complete.

Dispatch”(t, f, r,deq,,empty ,,execute, complete)
deq,(r).r (event).execute(event).complete.

Dispatch”(t, f,r,deq,,empty ,,execute, complete)

r(event).execute(event).complete.
Dispatch”(t, fr,deq,, empty ,, execute, complete)

88



—— Queue, (enq,,deq,,empty,,) execute(e, ).complete.
Dispatch”(t, f,r,deq,,empty ,,execute, complete)

1 [ o 1 % 4 A 1 L4
@lfJVl,“lJHJuﬂﬁﬂNWl&i%ﬂ’JNﬂ’Jﬂi%N’mWaL‘VifﬂﬂTiﬂ!Llﬁ%IﬂiLLﬂima@ﬂﬁﬂEJL‘Viﬂﬂﬁﬂl

Dispatch”(t, f,r,deq,,empty ,,execute, complete) | S, (execute, step,complete, event,)
= execute(e, ).complete. | execute(x).events(x).step.
Dispatch”(t, f,r,deq,,empty ,,execute, complete) complete.S, (execute, step,complete, event,)
—» complete. | event; (e, ).step.

; A =
Dispatch™(t, f.r,deq,, empty,, ,execute, complete) complete.S, (execute, step,complete, event, )

42

A o Yo 9 A 1 J o 9 Ay ¥ Yo v A
LN@GI'J?J?%?J'JQWalfﬁi{]fﬂiﬂﬂﬂi‘UGU’E]ﬂ'ﬂ11ﬁﬂﬂjﬂillﬂiﬂla@ﬂ%WUlﬂﬂﬂW‘iﬂ!ﬂ%uT’U@ﬂ'ﬂﬂJ‘Vlllﬂ]lﬂclﬂ'JﬁQ A U

S, (execute, step,complete, event,) | A, (step,event,, e b ﬁ)
= event,(e, ).step. | event, (x).([x = e, |eng; (m, )inas (m, )
complete.S, (execute, step,complete, event, ) .%.AZ (step,event,,€,, ﬁ) +

Y e, e [X = ]Error)

5 step. | end, (M, ).in s (M, ).Step. A, (step, event, , &, enq)
complete.S, (execute, step,complete, event, )

68



wnuliedag A ldsudennue, vwrdsdonnum, lliing B Tasieanuasnanlula 3 lunonesvesing Asil

Queue; (ends, deq, , empty, )

= engg(x,).QueueB(enq;,deq,,emptyg, X,) +
empty, (t f).£.Queue’ (eng,, deq, ,empty;)

——> Queue’ (eng, deg, empty,m,) (n-4)

Y
U

A (step, eventg,e ,,enq)

enq, (m, )inxa(m, ).step.A, (step, event, , €,,enq)

inas (m, ):step.A, (step, event, , €, enq) (n-5)

[y 19 Yo Y Y] T 9 [ 1 Y Y] [} 1 A ]
UBNIINIATY A wAIUDANY mflﬂ“lmmB 1a" EJ\‘lﬁQSU’Oﬂ’J"I‘JJﬂQﬂﬁ??ulﬂﬁiﬂﬂﬁﬂ‘ﬂﬂ’ﬂuﬁfNﬂuﬂ‘]JLLWUﬂTWﬂ’JﬁJﬁﬁiJiJ’E)WW

N1 Scenario! 8nAae (110 (n-3) Lag (n-5))

—

- " - -
Scenario/(m,,in,e \;,€4ys)

= ingg(X).
([x = m,]Scenario, (empty,deq, € ;. € |7 +€sys ) +

- X = e|Error
ee{e gy M{m } [ ] )

——> Scenario, (empty, deq, € cyr € 1 1€ sys)

A (step,event e ,,enq)

inas (m, ).step. A, (step, event, , €, ,enq)

%.Az (step,event,€,, e?q)

06



o 4 { 1 QaJJ 1 < @ Y
wnde (n-1) 115es 9 audonnuiioglunninesuns Queuel (deg,empty,e,,m,,m,,m,,e,,m,) nua Tuasuas lulaziiu dil

Queue; (deq,empty) | Scenario, (empty, ded, € ..; ,€ 7 1€ oys)

— empty(t f).£.Queue’ (deg,empty) | empty(t ). f.deq(y).y(event).
(Xeege,, ;[6VENt = €].Scenario (event, end, EEXT ,ESYS) +
2 ege, 3L EVENE = €]Scenario; (event, in,EINT e svs)

[event = H]Scenario{’(in,gEXT ,EINT ,ESYS )+

t.Success
—— t.Queue; (deq,empty) | t.Success
—— Queue, (deq,empty) | Success

o Y o o 7 Py ' . Yy 9 4
i]Wﬂﬁ’J’t’]EﬂQﬂlNG\‘IALLﬁﬂQ’Ha1WUGU’ENMQﬂﬁmﬁ’ﬂii‘(’ﬂEJ]l’ﬂu!,LNuﬂ'IWﬂ’J'IJJi’)iJﬁEJEUEN Scenario Qﬂ‘]ﬁi818]‘1’JLL€‘1’JIHLLNUﬂ1WﬁE‘HHZ Lﬁ’fNiﬂﬂ

lifideanulutoinesuesrunmanus wilondn taz inuderanaiala q miniagauiiussoe 3droumunmanug

16



[ a A =\ 1 A o 9 A 1 I @ dy
@'m"lﬂwmsmmimmzuuumimimmmumwmmmwamgﬂ -2 Iﬂﬂﬂl@ﬂ?ﬁJﬂ@giullﬂﬂﬂ@ﬂ!ﬂu AN

A o 3 o A 1 9 Y v Ay [ A g a 4 =
LLﬁ&?JﬂTI"I@YIlJ"UHW@UﬂQVIﬂaTJll']"U"I\W]‘LlWU?T!N@m@ﬂ?’]uiullﬂ]ﬂﬂﬂﬂl@ﬁLLWHﬂTWﬂ?TNﬁ?NN@LﬂH €, WINANANTTUAIU

Queue, (deq,empty,e,)

= deq(r).F(e,)Queue, (deq,empty) +
empty(t f).f.Queue; (deq,empty,e,)

— f.Queue (deq,empty,e,)

Queue! (deq,empty,e,,m,,m,,m,,e,)

e

[

Scenario, (empty, ded, e .y, € 1€ sys)

empty(t ). f.deq(y).y(event).
(2 ecre,, y[€VENt = €].Scenario; (event, eng, EEXT ,ESYS) +
Y .(s,.; [€vent = e]Scenario; (event, in, € o)+

"y,

[event = #]Scenario(in,e .y, ,€ 1 €55 )) +
t.Success

f.deq(y).y(event).
(Xete,,.y[6VENt = e].Scenario; (event, eng, EEXT : ESYS )+

2eugs, 3L EVENt = €]Scenario](event,in,e € ) +

"y

[event = @]Scenario;(in, e .y; ,€ \\r 1€ gys ) +
t.Success

6



Queue/ (deq,empty,e,)

deq(r).F{e, ).Queue; (deq,empty) +
empty(t f).f.Queue] (deq,empty,e,)

y(e, )Queue, (deq,empty)

Queue; (deq,empty)

Queue; (deq,empty)

deq(y).y(event).
(Zege,, y[EVENt = €].Scenario; (event, end, EEXT ,ESYS) +

—

2 eqe, 3LEVEN = €]Scenario; (event,in,e ., € ¢ ) +

"y

[event = #]Scenario(in,e cyr , € 7 1€ sys))

deqyy).y(event).
(2 eqe,, y[EVENt = €].Scenario; (event, aj, e T ,ESYS) +
2.5,y LEVEN = e]Scenario](event, in,gINT e ovs) T

"y

[event = @]Scenario/(in, e ,; ,€ \y7 1€ gys))

y(event).

(Lege,, s [€VENt = €].Scenario; (event, end, EEXT ,ESYS) +
2 eqe, o 3LEVENE = €]Scenario; (event, in, e INT ,ESYS) +
"y

[event = #]Scenario](in,e cyr , € 7 1€ sys))

(Lecge,, y[€4 =€].Scenario; (e,,enq, € ;€ y5) +
2o, 3164 = €]Scenariof(e,,in, e, €56) +

"

[e, = @]Scenario(in,e .y € 7 1€ sys))

Scenario; (e,,en0,€ oy , €5y )

€6
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Y
oAU €,
S, (execute, step, complete, event, ) | C, (step, event; e ., enq)
= events(e, ).step. | event, (x).([x = e, Jeng ,(m, ).inca(m, ).
complete.S, (execute, step, complete, event, ) enq, (ms )incs (m, ).step.C, (step, event, , & ,enq) +
[x = e, ]enq,, (m; )inca(m; ).step.C, (step, event, , &, enq) +
2ecte, Meslotes) [x =e]Error)
——> step. Error

complete.S, (execute, step,complete, event, )
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UHUMNANINI N “Participant Join Project” nag “Designer Grant”

1: Button Connect
Click

1.2: Connection Info T \L

1.1: Connection

<
1.5: Result

X

Participant

<<user interface>>
: Participantinterface

Request
e

96

<<sub system>>
: Designer

1.3: Connection

Result

<

1.4: Display

Connection Result

<<state dependent
control>>

: ParticipantControl

3UN V-1 unun AT “Participant Join Project”

1.2: Connection Info
<

E—
1.3: Grant

X

Designer

<<user interface>>
: Designerinterface

1: Connection Info \L T

1.1: Display
Connection Info

<~

<<sub system>>
: Participant

_— >
1.4: Send Response

<<state dependent
control>>
: DesignerControl

gﬂﬁ V-2 LHUNNANNIINEID “Designer Grant”

~ ' s vy ' A o
i]1ﬂ§ﬂ1/l V-1 Uay V-2 fﬂg‘WU'ﬂLVWJﬂ’lﬁm‘ﬂlﬁiEJ'lfJul'Jﬂ'JfJLLNuﬂ'IWﬂf]’lﬂJﬁ')llll@ﬂJ't‘]\iVN 2

1.5: Connection

Result

9y

=~ 1 A [ [ 09: Y o :/l a ' [ A A @
UAUNTIN UANUADIUBDINU ﬂ\iuuiwu'lllwuﬂ'lwmq 2 1NTIT AU USSR @NEC]J V-3
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1: Connection c 3 Dls_play .
Request 2: Connection Info onnection Info
_ <<state dependent _— <<state dependent _—

control>> control>> |
: ParticipantControl : DesignerControl
< < <
. 6: Display 5: Connection 4: Send Response "
Participant Connection Result Result Designer

gﬂﬁ V-3 LHUNNANNI W o15Eno UV “Participant Join Project” 1iag “Designer Grant”

i 9
nndedalugilii a3 @unsoudauiiulwinagda’ld dail

Td¥ngdon 1 9zla

€. = connection _ request, display _ connection _ Info, send _ response,
display _connection _ result

€,r = connection_ Info,connection _ result

4
%

ae llanngden 3 insandnuvestoniunldussons 13 lugln -3 9214 dail Ao

connection _ request, connection _ Info, display _connection _ Info,

send _ response, connection _result, display _connection _ result

uaziloiihdeanudedu lld 3 lunnanesn laussens 1idongdon 2 1218

Queue; (deq,empty,connection_ request,...,display _ connection_ result)
deq(r).r(connection __ request).Queue (deg, empty, connection _ Info,...) +
empty(t T ).f.Queuef (deq,empty, connection _ request,...)

42

uazaInngdef 4 51az 6 wwamnsoudasumunmaiiuswie lihilu lwiaaada’ld fail
Scenario(empty, ded, € .y ,€ 7, € sy ) = empty(t f). f.deq(y).y(event).

(Leere,, y[EVENt = €].Scenario’ (event,eng, e cy; , € g5 ) +

2 eeqs, 3LEVENt = €]Scenario” (event,in,e ;€ ¢) +

"

[event = #]Scenario”(in, e .y, ,€ \\r1€5ys)) +

t.Success



98

Scenario’(event, ex,end, € gy7,€5ys) =
[event = connection _ request] enq,,, (event).Scenario(empty, deq, e oy, € 7+ € 545 ) +
[event = send _ response]enq,, (event).Scenario(empty, deq, EEXT ,EINT ,ESYS) +
[event = display _connection _ Info]ex(x).

([x = event] Scenario(empty, deq, EEXT ,E,NT ,ESYS) +

- [x =e]Error) +
eefe g5 F{event}

[event = display _ connection _ result]ex(x).

([x = event] Scenario(empty, deq, e ., , € 1€ sys) +

> ecfe svs P{event} [X = e] E I’ror)

—

Scenario”(event,in,e |\ ,84ys) =
[event = connection _ Info]in,,, o, (X).

([x = event] Scenario(empty, deq, e .,  ,€ 1€ sys) +

zee{g svs}\{event}[x =e]Error) +

[event = connection _ result]ing..,, (X).

([x = event] Scenario(empty, deq, gEXT ,E,NT ,ESYS )+
[x=e]Error)

ee{g ovs y\{event}

1 A cs' 1 = "9 9
uazmmmumwmmnmmiugﬂw V-3 W“U’J"I]li\li\lﬂﬁﬁ\?ell@ﬂ’JHJLL‘lJ‘lJWiﬂiJ

9
% ¥ o

U QHH%QﬁWNWiﬂﬁgﬂTSUiiEJWﬂ Scenario

"

iaz Scenario* 14
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BHUMNANNIINGD “Designer Create/Drop Project”

1: Button Create/ 2: Create/ Drop
Drop Click Project Request
—> <<user interface>> — > <<state ?e[l)endent
. ; control>>
: Designerinterface - DesignerControl
. 8: Result 7: Show Result
Designer
3: Create/ Drop PFOJ'EV i 5: Create/ Drop Project
6: Response2 Document
4: Responsel
; <<entity>>
<<entity>> . H
p Pro‘eectggsi nBr : ProjectDesignerDoc
L ProjectDesigner

gﬂ‘ﬁ V-4 LHUNTWA NS IO “Designer Create/Drop Project”

Ay Yy A o AN 1A a YA
ﬁnﬂ‘ﬂllﬂﬂﬁ’]'gsu’]\W'Iu31ﬂ15Wﬂ15m1jﬁﬂ%“lﬂJ3Jﬂ’]5lﬂaﬂua’ﬂ']ug 1%W%1§ﬂ!1

Q

A 1 o 3 < ad . A Ay o do o Y
rlouIiagiuwilueunanmeuen (external entity) NNUfduNusAUIZUYD Mlvawiso

wosangUi v-4 Idailounugy u-s

2: Create/ Drop

Project Request
— <<state dependent
control>>
- : DesignerControl
Designer 7: Show Result
3: Create/ Drop Projey 6; Response2 \l/ 5: Create/ Drop Project
Document
4: Responsel

<<entity>>

<<entity>>
entity : ProjectDesignerDoc

: ProjectDesigner

317 4-5 urun AT IWile “Designer Create/Drop Project* fitd luuad
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b4

nnded1lugli v-5 awnsoudasilulwunanda’ld deil
1dngdon 1 2zl

€y = Create_drop _ project _request,create _ drop _ project
responsel, create _drop _ project _ doc, response2,

show _ result

4
U

ao ldnnsandrauvesdennui laussens 131z v-5 9214 aail Ao

create _drop _ project request,create drop _ project, responsel

create _drop _ project doc, response2, show _ result

F4
U

Y A 1 A I Y v =
uazanngen 5 szananudasruninanuswiie lihiluTwunagaa’la deil

Scenario’(event,eng, e o, ) =
[event = create _drop _ project _ request] eng,,. (event).
Scenario(empty, deq, EEXT 3 E,NT )+
[event = responsel] eng. (event).Scenario(empty, deq, e ExT e )+
[event = response2] enq . (event).Scenario(empty, deq, EEXT : EINT )+
[event = create drop  project]ex(x).
([x =event] Scenario(empty, deq, EEXT ,EINT )+
[event = create _drop _ project _doc]ex(x).
([x = event] Scenario(empty, deq, éEXT ,E,NT ) +
[event = show _result]ex(x).

([x = event] Scenario(empty, deq,EEXT ,E,NT )
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! A 73 H H H ”
UNUNINAIINIINUND “Designer Drawing Diagram

<<entity>>
. Figure
1.1: Figure Info A
1 Select Figure jRequestl 1.2, 2.2: Figure Info| .
2.1: Change Request2 1.3, 2.3: Figure Info

2: Change Figure Figure Request |

3: Drawing Figure 3.1: Figure Position

4: Save 4.1: Save Request
— <<user interface>> — <<state de;l)endent
; control>>
: Designerinterface . h
: DesignerControl
< <
3.3: Figure 3.2: Display Figure

Designer
4.6: Display Save

Project Result

4.2: Save Projey

4.3: Resultl

4.7: Save Project Result

4.4: Save Figure
Document

4.5: Result2 T

<<entity>>

: FigureDoc

<<entity>>

: ProjectDesigner

gﬂ‘ﬁ V-6 LIHUNTNARINI IO “Designer Drawing Diagram”

9

1ndaed1alugilii v-6 annsaudauiiulwinagda’ld dail

Tdngden 1 9zla

€ = figure_Info_requestl, figure _ Info_ request2, figure_ Info,
change _ figure _ request, figure _ position, display _ figure,
save _request,save -project, resultl,save figure 'doc,

result2, display save . project result

[

v v 4
ao ldAnsandrduvestennui laussens 13 Tugai v-6 ag'la dail Ae

figure _Info_requestl, figure Info_ request2, figure _ Info,
change _ figure _request, figure _Info _request2, figure _ Info,
figure _ position, display _ figure,save _request,save _ project, resultl,

save _ figure doc,result2,display save project result
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Scenario’(event,eng,e ., ) =
[event = figure _ Info_ requestl]?qms<event>.Scenario(empty, deq,éEXT ,E,NT )+
[event = figure _ Info _ request2]ex(x).
([x = event] Scenario(empty, deq, e ExT ,EINT )+
[event = figure _ Infolenq o, (event).Scenario(empty, ded, € s € e )+
[event = change _ figure_ request]end,, (event).Scenario(empty, deg, e ExT ,EINT )+
[event = figure _ position]enq s, (event).Scenario(empty, deq,EEXT ,EINT )+
[event = display _ figure]ex(x).
([x =event]Scenario(empty, deq, EEXT ,E,NT )+
[event = save _ request]end,,. (event).Scenario(empty, deq, € i€ )+
[event = save  project]ex(x).
([x = event]Scenario(empty, deq, EEXT ,E,NT )+
[event = resultl]enq (event).Scenario(empty, deq, EEXT ,E,NT )+
[event = save _ figure _doc]ex(x).
([x = event] Scenario(empty, deq, EEXT ,E,NT )+
[event = result2]ﬁDes(event).Scenario(empty, deq, EEXT ,E,NT )+
[event = display _save _project _result]ex(x).

([x = event] Scenario(empty, deg,e ... ,& ;)
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UHUMNANINI N “Participant Display Diagram”

1: Display Project 2: Display Project
Request Request
% — <<user interface>> —_ <<5tact§n?r%il)f>ndem
: Participantinterface . e
: ParticipantControl
6 %
8: Diagram 7: Display Diagram
4: Project Info/ 6: Figure DataT i/S: Figure Data Request
3: Project Info
Request ]
<<entity>> q <<entity>>
: ProjectParticipant : ProjectParticipantDoc
L ProjectParticipant

gﬂﬁ V-7 WNUDNANNIINND “Participant Display Diagram”
@ ' A I @ Y o dy
nnAednTugUn v-7 annsoudaailv lwunanaald asdl

1¥ngden 1 azla

i €. = display  project _request, project _ Info_ request,
project _Info, figure data _request, figure data,
display _diagram

ao lufinsangwuvestonnui ldussens 13 g -7 9218 fuil de
display - project _request, project _Info _request, project _ Info,
figure data _request, figure data,display diagram
Y = 1 A [ v Y o dy
uaz9nngden 3 sgaunsnilaumumnaruguiie lhiu lnuaanaald aeil
Scenario’(event,eng,e .., ) =
[event = display _ project _ request]ﬁqpar<event>.Scenario(empty, deq,EEXT ,EINT )+
[event = project _ Info_ request]ex(x).
([x = event] Scenario(empty, deq, EEXT ,EINT )+

[event = project _ Info]end,,, (event).Scenario(empty, ded, € ¢y, ,€ yr ) +
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[event = figure _data_ request]ex(x).

([x = event] Scenario(empty, deq, EEXT ,E,NT )+
[event = figure _data]end,,, (event).Scenario(empty, ded, € cy; ,€ r ) +
[event = display _ diagram]ex(x).

([x = event] Scenario(empty, deq,EEXT ,E,NT )

UHUMNANNIIND ‘Designer Distributed Diagram” wuay “Participant

Distributed Diagram”

<<sub system>>
: Participant

2.5: Last Update

Request
2.6: Last Update
2.9: Document

2.1: Distribute

2.2: Participant List

2: Button Send Click Diagram Request Request
> <<user interface>> <<Stifn?r?|)>eg = <<entity>>
: Designerlnterface el coril - UserDocument
2 DesignerControl <
Designer 2.3: Participant List
2-2a: ChEck Last Upday 2.8: Document/r \L 2.7: Project Document
Request
2.4: Last Update
; <<entity>>
<<entity>> o H
. Pro'eectDlgsi ner : ProjectDesignerDoc
: Projectbesigner

317 -8 uHUNINAINIINND "Designer Distributed Diagram”

<<sub system>>
: Designer

2: Last Update
2.3: Last Update /]\ Request

2.4: Document

2.10: Diagram 2.9: Display Diagram
< <<user interface>> < e de;l)endent
- control>>
: Participantinterface . ParticipantControl

Participant

2.2: Last Update 2.5: Update
/ 2.6: Update Result
/ 2.8: Figure Data 2.7: Figure Data
Request

2.1: Check Last

Update )
: ProjectParticipant 1 ProjectParticipantboc

gﬂﬁ V-9 LHUANANYI WL "Participant Distributed Diagram”
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= ! o Yy vooA
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VDINY 2 UHUNIN Mﬂ??ﬂﬁﬂlﬁﬂﬂﬂu muuiﬁumwumwm 2 M1Wﬂ15ﬂ!153hﬂulﬂuﬂiﬂllaﬂﬁ

aa31 v-10 1Az v-11

U

<<sub system>>
: Participant

5: Last Update
Request
11: Document2

1: Distribute Diagram

\l/ 8: Last Update3

2: Participant List

Button Send Click Request Request
<<state dependent q
e <<user interface>> —_—— . <<entity>>
: Designerinterface . DesignerControl - UserDocument
<

Designer 3: Participant List

10: Documentl/r \L

4: Last Updatel

2a: Check Last Updatel/

9: Project Document
Request

<<entity>>

<<entity>>
g : ProjectDesignerDoc

: ProjectDesigner

U7 ¥-10 uwun AU "Designer Distributed Diagram” M lutid?

<<sub system>>
: Designer

5: Last Update

8: Last Update3 /]\ Request

11: Document2

Diagram
<

<<user interface>>

X

Participant

: Participantinterface

16: Display Diagram
<

7: Last Updatez/

/

6: Check Last

<<entity>>
: ProjectParticipant

Update2

<<state dependent
control>>
: ParticipantControl

13: Update Result
15: Figure Data

\l/ 12: Update

14: Figure Data
Request

<<entity>>
: ProjectParticipantDoc

51U v-11 uwunmanuswile "Participant Distributed Diagram” fiud luid?

nndaed1lugilil a-10 wag v-11 annsoudauiiulnwinagda’ld dail

E4
[
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€c = distribute _ diagram_ request, participant _list _ request,
check _last _updatel, participant _list,last _updatel,
check _last _update2,last _update2, project doc _request,
documentl, update,update _result, figure _data _request,

figure _data, display _diagram

€, = last_update_ request,last_ update3, document2

[

H 1 4
ao lwasandwovestonawi ldussens13ugin a-10 waz a-11 9218 dail Ao

distribute _diagram _ request, &, participant _list _request,

check _last _updatel, y, participant _list,last _updatel,

last update request,check last update2,last update2,

last _update3, project _doc request,documentl, document2, update,

update _result, figure data _request, figure _data,display _diagram

9Y o

Yy 1 A [ @ dy
HAZNNHUDN 5 LIAT 6 %mmmuﬂmuwumwmmamu@‘lﬂgﬂu"lwgmaﬂaﬁ"lﬂ AU

Scenario'(event,ﬂq,EEXT) =
[event = distribute _diagram _ request]enq e <event>.
Scenario(empty, deq, gEXT , EINT )+
[event = participant _list]enq ., (event).Scenario(empty, ded, € ., ,€ ) +
[event = check _ last _ updatel]ex(x).
([x = event] Scenario(empty, deq,EEXT ,E,NT )+
[event = last _updatel]eTqDes(event).Scenario(empty, deq,EEXT ,E,NT )+
[event = check _ last _ update2]ex(x).
([x = event] Scenario(empty, deq,EEXT ,E,NT ) +
[event = last _update2] eng,,, (event).Scenario(empty, ded, € ¢, ,€ ) +
[event = project _doc _ request]ex(x).
([x = event] Scenario(empty, deq,EEXT ,E,NT ) +

[event = documentl]eTqDes<event>.Scenario(empty, deq,EEXT ,E,NT )+
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[event = update]ex(x).

([x = event] Scenario(empty, deq,EExT ,E,NT )+
[event = update _ result] eng,, (event).Scenario(empty, ded, € € r )+
[event = figure _data_ request]ex(x).

([x = event] Scenario(empty, deq,EEXT ,E,NT )+
[event = figure _ data)]eTqF,ar (event).Scenario(empty, deq, EEXT ,EINT )+
[event = display _ diagram]ex(x).

([x = event] Scenario(empty, dea, e ., € 7 ))

in" P —y
Scenario”(event,in,e 7,6 gys) =
[event = last _update _ request]inpeepa (X)-

([x = event] Scenario(empty, ded, € qyr , € 1 € oys ) +

Zee{gsvs}\{event}[x = e] Error) +

[event = last _update3]ing,,pes (X).

([x = event] Scenario(empty, deq, e ., 1€ 1€ sys) +

Zee{gsvs}\{evﬁ'nt}[X = e] Erl’Or) 4=

[event = document2]inppar (X)-

([x = event] Scenario(empty, deq, e ., ,€ 1€ sys) +

ee{gsys}\{event}[x =e]Error)



UHUMNANINI N “Designer Chat” uag “Participant Chat”

1: Send Message

Request
_—>

X

Designer

<

<<user interface>>
: Designerinterface

<<sub system>>
: Participant

1.4, 2.3: Message /]\

\L 2: Message

1.1: Send Message
%

1.5, 2.4: Message

X

Participant

Y ¥ Y v
ANMUIINLDVDING 2 UHUNIW TANUADITITY  aaiu TN UAINNG 2 NWITNT AU

9
L]

1: Send Message
Request

—

-

<<state dependent
control>>

: DesignerControl

1.4a, 2.3a: Display
Message

IR 2:

Participant List

<<entity>>
: UserDoc

V=12 LRUNINANINIINND "Designer Chat”

1.2, 2.1: Participant List
Request

<<sub system>>
: Participant

1.2: Message T

1.1: Send Message

\l/ 2: Message

S
2.2: Message

<<user interface>>
: Participantinterface

—

N

<<state dependent
control>>

: ParticipantControl

2.1: Display Message

51 ¥-13 urUA AN "Participant Chat”

1ngUN

v-12

ag

v-13

' s vy
§]$°W‘]J’Nm%!ﬂﬁﬂ!ﬂﬂii‘c’JWlel’JﬂﬁfJLLWUﬂWW
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] 3 1 . 1 { .. 1
Tasansouna @iy 2 a3l Ae nsdif Designer da¥eny taznsdin Participant a4

Hon1m fegll U-14 1oz v-15 AAIAY

1: Send M ge 4: M ge 5: Display Message2
S <<state dependent <<state dependent
control>> > control>> >
- : DesignerControl : ParticipantControl —
<
Designer 4a: Display Messagel Participant

3: Participant List 1\ \L By
Request

<<entity>>
: UserDoc

gﬂ‘ﬁ V-14 LHUNNANNI WL BUsENOVVDY “Participant Chat” ua “Designer Chat”

nndegralugfi v-14 ansamlaaiulninagda’ld aail
1¥ngdef 1 9218
€. = send _message, participant _list _ request, participant _list,
display _messagel, display _message?2

€y = Message

4
U

ao llAnsandravvesdennui laussens 13 Tugili v-14 a2 14 dail Ao
send _message, participant _list _request, participant _list,

6, message, display _ messagel, y, display _ message?

4

Y A _ = Y A oA d v NY o A
naz1nngIon 5 8angden 8 sransawlawwunimanugwile lililulnunagdala dail
- 1] — 1 3 3
Scenario’(event,ex,enq, € gy7 € sys) =
[event = send _ message] enq,, (event).Scenario(empty, ded, e oy, , € 17+ € 5y ) +
[event = participant _list _request]ex(x).
([x = event] Scenario(empty, deq, e ., ,€ 1€ sys) +

> [x=e]Error) +

[event = participant _list]enq . (event).Scenario(empty, deq, e ExT ,EINT Bgys) +

ecfe o5 I\{event}

[event = display _ message2]ex(x).
([x = event] Scenario(empty, deq, EEXT ,E,NT ,ESYS) +
> [x = e]Error)

ecfe o5 PMevent}



"

Scenariog (empty, ded,in, € cyr € r € sys) = empty(t ). f.deq(y).y(event).

Scenario;" (empty,deq,in,e cy; € \7 € gy, EVENt)

-

Scenario,, (empty,deq,ﬁ,gEXT,elNT,ESYS,xl,xz,...,xn)=
empty(t ). f.deq(y).y(event).

(zee{élNT Uém}[event = e]

"

Scenario,,; (empty, deq, in eEXT e INT ,eSYS,xl,xz, . Xp, event) +
[event_;/](Scenano (empty, deq, |n eEXT,e,NT,eSYS,ack Xg s X yeeey Xy ) |
([ack, = pos]([ack, = pos](...([ack, = pos]

Scenario(empty, deq, EEXT ,ElNT ,ESYS)

Scenario? (in,€ cyr ,€ yr € sys +8CK, Xg, Xg 1.vny Xy, POS) =
([x, = message]in yup,, (X).
([x = Jacka( pos) +
Zee{ém}\{xl}[x =e]Error) +
[x, = display _ messagel]ex(x).
([x = x,Jack1 ( pos) +
Zecge, Mg X = €I ErTor) +..) |
([x, = message]in .y, (X).
([x = x,Jackz( pos) +
Y et iy X = €] Error) +
[x, = display _ messagel]ex(x).
([x = x,]Jackz{ pos) +
Lees, i [X = €]Error) +..) |
([X; = message]... + [X, = display _ messagel]...) | (.-2) |
([x, = message]in gy, (X).
([x = X, Jacka( pos) +
2ecte, Jx,3[X = €] Error) +
[x, = display _ messagel]ex(x).
([x = x, Jackn ( pos) +
Lects, Jix 3 [X = €] Error)

110
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1: Send M ge 5a: Display Messagel
<<state dependent <<state dependent
> control>> — control>> e
— : ParticipantControl : DesignerControl ——
< <

5 M je2 Designer

Participant ~ 6: Display Message2

\l/ 3: Participant List

4: Participant List T Request

<<entity>>
- UserDoc

gﬂﬁ U-15 UHUN AN AWLBTENBVVDT “Participant Chat” 11az “Designer Chat”
] 1 ~ 3| [ Y o dy
nindrednTugli a-15 cunsauaniln winagdald adl
1¥ngden 1 2z'la

€ = send _message, participant _list _request, participant _list,

display messagel, display _message?2

€, = Mmessagel, message2
ao llWnsandwuvestennui dussone 13 lugali v-15 9214 dail Ao
send _ message, messagel, participant _list _request, participant _list,

6, message2, display _messagel, y,display _message2

42

Y A _ = Y A oA d v NY o A
nazn1nngIoh 5 Dangdon 8 szansaulawwunimanuswile il lwinagdala dail
- ] ¥ 2 U 7
Scenario’(event,ex,enq, e cy7,€sys) =
[event = send _ message] eng,,, (event).Scenario(empty, deq, e, € 1, € gy ) +
[event = participant _list_ request]ex(x).
([x = event] Scenario(empty, deq, e ., ,€ 1€ sys) +

> [x =e]Error) +

[event = participant _list]enq . (event).Scenario(empty, deq, EEXT ,EINT 8oy ) +

ee{g svs P{event}

[event = display _ message2]ex(x).
([x = event] Scenario(empty, deq, EEXT ,E,NT e svs))
> [x = e]Error)

ecfe o5 P\event}



Scenario”(event,in,e |,y ,€sys) =
[event = messagel]in,, pe (X).
([x = event] Scenario(empty, deq, e ., ,€ 1€ sys) +

[x =e]Error)

ee{g ovs y\{event}

Scenariog (empty, deq, ﬁ,EEXT ,EINT ,ESYS) =
empty(t ). f.deq(y).y(event).

Scenario;” (empty, deq,in,e cyr , € 7 € 5y €VENt)

—

Scenario; (empty, deq,ﬁi,gEXT T ,ESYS X Kpnans X ) =
empty(t ). f.deqg(y).y(event).
(Lectey s e, [EVENT = €]
Scenario;,, (empty, deg, E,EEXT ,E,NT ,ESYS VX1, Xg ey Xy, €VENE) +
[event = y](Scenario; (empty, deq,m,EEXT ,E,NT ,ESYS,E{, Xg s X yeeey Xy ) |
([ack, = pos]([ack, = pos](...([ack, = pos]

Scenario(empty, deq, EEXT : ElNT ,ESYS)

Scenario? (in,€ cyr » € ;7 »€ sys +BCK, Xy, Xy 1oy X, POS) =
([X, = message2]inpeepar (X).
([x =x;Jack{ pos)+
Zecta, ixyLX = €] Error) +
[x, = display _ messagel]ex(x).
([x = X Jacks{pos)+
Zee{ésys}\{xl}[x =e]Error)+..) |
(x5 =message2}in yups (X)-
([x = x,Jack2(pos) +
Zee{ésys}\{xz}[x =e]Error) +
[x, = display _ messagel]ex(x).
([x = x,Jack2( pos) +
Lecs, P [X = €]Error) +..) |

([x; = message?]...+[x, = display _ messagel]...) | (...) |

112



([X, = message2]inpep,; (X).
([x = x,Jacka( pos) +
Yects, ixy [X = €] Error) +
[x, = display _ messagel]ex(x).
([x = x, Jackn ( pos) +

2 ece,  1x, 31X = €] Error)

UHUMNANINI N “Designer Negotiation” ttaz “Participant Negotiation”

<<sub system>>
: Designer

1.2: Negotiation Request

2.2: Negotiation

1.3: Negotiation Response

2.3: Negotiation

1: Negotiation Request
2: Send Negotiation

3.3: Send Negotiation Response

<<user interface>>
: Participantinterface

—
<

X

1.1: Negotiation Request

2.1: Send Negotiation

3.4: Send Negotiation
Response

=

l

<<state dependent
control>>

3.5: Negotiation ResponseT 3: Negotiation Request

Participant 1.6: Negotiation Response
2.6: Negotiation
3.2: Negotiation Request

1.4a: Display Negotiation
Response
2.4a: Display Negotiation
3.1: Display Negotiation
Request

1.4: Update /

<<entity>>
: ProjectParticipant

: ParticipantControl

2.5: Save ResultT \L 2.4: Save Negotiation

<<entity>>
- NegotiationDoc

U0 =16 1WA IMANIWTIVIID Participant Negotiation”

113



1: Negotiation Request

2: Send Negotiation

3.3: Send Negotiation Response

—
<

x

<<user interface>>
: Designerinterface

1.1: Negotiation Request

2.1: Send Negotiation

3.4: Send Negotiation
Response

—>
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<<sub system>>
: Participant

2.2: Negotiation

1.2: Negotiation Request 1.3: Negotiation Response
T 2.3: Negotiation

3.5: Negotiation Response 3: Negotiation Request

<<state dependent
control>>

Designer  1.6: Negotiation Response
2.6: Negotiation

3.2: Negotiation Request

1.4a: Display Negotiation
Response
2.4a: Display Negotiation
3.1: Display Negotiation
Request

1.4: Update /

<<entity>>
: ProjectDesigner

: DesignerControl

2.5: Save ResultT \L 2.4: Save Negotiation

<<entity>>
: NegotiationDoc

31 U-17 irun AN W0 "Designer Negotiation”

A ' oA vy
mﬂgﬂm V-16 Uag  V-17 ﬁ]zW‘]J’J”Im@!ﬂﬁmﬂﬂiimﬂ"l’M’JﬂuNuﬂWWI’JHJ

1 09/1 1 4 v 7 3 ) ua/’ a v o I
i’JﬁJﬁf’JsUi’N‘VN 2 UHUNIN flﬂ’l”lllﬁﬂ!ﬁﬂ\iﬂu muuiﬁ’muwumwm 2 WNTATINNUTIY

A A @ £ g oA - [ Y1 o s
NIULAYY mgﬂ U-18 «mﬂumsamimm Participant Lﬂﬂ@ﬁdﬂﬂl@ﬂ”ﬁﬁ]iM (negotiation

request) LA EIAUDT (negotiation)

1: Send Negotiation Request

7: Send Negotiation

2: Negotiation Request

—_—
<

6a: Display Negotiation
Response

6: Updy

<<entity>>
: ProjectParticipant

X

Participant

<<state dependent
control>>
: ParticipantControl

8: Negotiation

3: Display Negotiation
Request

—
<

5: Negotiation Response

\l/ 8a: Save Negotiation

<<entity>>
 NegotiationDoc

9: Display Negotiation

<<state dependent

control>> >
: DesignerControl

4: Send Negotiation Designer
Response 9
i/ 9a: Save Negotiation
<<entity>> <<entity>>

: NegotiationDoc : ProjectDesigner

3UN ¥-18 unun AN IB1TENB VY “Participant Negotiation”

1ndaedalugilii a-18 aansawlauilulwunagaa’la el

iag “Designer Negotiation”

9
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1dngdon 1 2zl

€e = send _ negotiation _request, display _ negotiation _ request,
send _ negotiation _response, update, display _ negotiation _ response,

send _ negotiation, display _negotiation, save _ negotiation

T = negotiation _ request, negotiation _ response, negotiation

2
U

ao lwasandwovestoniui ldussens 111z v-18 1214 dail Ao

send _negotiation request, negotiation _ request,
display _negotiation _request,send _negotiation _response,
negotiation _response, &, update, display _negotiation _response, ,

send _negotiation,display _negotiation,save negotiation
[ v 4
uazAngieh 5 Dangien 8 xamnsnulasumuninaus awiie lihilu lwinandald dail
- — -
Scenario’(event, ex,end, € gy7 € ays) =

[event = send _ negotiation _request]

enqp,, (event).Scenario(empty, ded, e cy; € 7+ € sys) +
[event = display negotiation _ request]ex(x).

([x = event] Scenario(empty, deq, EEXT ,E,NT ,ESYS )+
> [x =e]Error) +

eefe o5 J\{event}
[event = send _ negotiation _ response]

Q.. (€vent).Scenario(empty, ded, € gyr» € ur 1€ sys) +
[event = send _ negotiation]

end,, (event).Scenario(empty, ded, € € yur+ € sy ) +

Scenario”(event,in,e |y ,€qys) =
[event = negotiation _ request]inp,,pes (X).
([x = event] Scenario(empty, deq, EEXT ,E,NT ,ESYS )+

Z:‘*E{gsys}\{event}[x = e] Error) +
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[event = negotiation _ response]inpeep,, (X).

([x = event] Scenario(empty, deq, e ., ,€ 1€ sys) +

Z:‘EG{ESYS}\{evem}[X =e] Error) +

m

Scenariog (empty, deq, ﬁ,gEXT ,EINT ,ESYS) =
empty(t ). f.deq(y).y(event).

14

Scenario;" (empty,deq,in, e gyt ,€ s € oy EVENt)

=
"

Scenario, (empty,deq,ﬁi,gExT wENIN T ,ESYS s X3 Xo puey Xy ) =
empty(t f ).f.deq(y).y(event).
(zee{émT UéEXT}[event = e]

Scenario”

e (empty,deq,in, e gyt . € 1 1€ syg X1 Xp 1oy Xy, EVENL) +

[event = y](Scenario, (empty, deq,ﬁ,EEXT LOM ,ESYS,E{, Xp, Xg e X ) |
([ack, = pos]( [ack, = pos](...([ack, = pos]

Scenario(empty, deq, EEXT : ElNT ,ESYS)

Scenario? (in,€ cyr , € ;7 » € sy + ACK, Xg, X110y X, , POS) =
([x, = update]ex(x).
([x = X Jacks(pos)+
2ot pixpLX = €] Error) +
[x, = display _ negotiation _ response]ex(X).
([x = X Jacks(pos) +
Yeers noxy [X = €]Error) +
[x, = negotiation]inp,,pes (X)-
([x= Xglack(pos)+
Zee{ésys}\{xl}[x =e]Error) +
[x, = save _ negotiation]ex(x).
([x = X Jacks(pos) +
Zects, oy [X = €] Error) +
[x, = display _ negotiation]ex(x).
([x = X Jacks(pos) +

Zee{ésys}\{xl}[x =e]Error) +



[x, = save _negotiation]ex(x).

([x = X Jacks(pos) +

Lot Ny [X = €1Error) +..) | .|
([x, = update]ex(x).

([x = x,Jacka( pos) +

Lece, pix 3 [X = €] Error) +.. +
[X, = save _negotiation]ex(x).

([x = X, Jackn( pos) +

Lects,, Nx, 3 [X = E]ErTOr)
msnlasumumwaniue

UHHMNTDIUZYDI Designer

Disconnection / .\/ Connection Info /

Ul.Display Result Ul.Display Connection Info

Idle

Send Response [Reject] /
Par.Connection Result

Connected Waiting Response
Send Response [Accept] / -

Par.Connection Result

gﬂﬁ ¥U-19 Top-level statechart for Designer control

9

1031 3-19 gunsandasdulwunagdald el

% €oe = connection_ Info, display _ connection _ Info

send _ response, connection _result,

disconnection, display _ result

117
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dle(step, event; e ..., end, ex, in) = event, (x).

Des?

([x = connection_ Info]eng,, (display _connection _ Info).
ex(display _connection_ Info).step.
Waitng _ response(step, g, event; ,EDes , ﬁ, ex, iE) +

ZEE{éDes N\{connection _ Info}[x = e]Error)

Waiting _ response(step, g, , event; ,EDes , ﬁi, ex, ﬁ) = event, (X).
([x = send _response]g, (z).z(y).
([y = accept]inpesrar (cONNECtion _ result).eng., (connection _ result).

step.Connected (step, event, , &,,. , end, ex, in) +
[y = reject]inoesar (connection _ result).eng..,, (connection _ result).

step.Idle(step, event,, &, ,enq, ex,in)) +

Par 1

Zee{éDes f\{send _ response}[x = e] Error)

Connected (step, events, e e_nci, ex, ﬁ) = event, (x).

Des?

—_

([x = disconnection]&(display_ result).éﬁ.ldle(step, event, e eng,in) +

Zee{éDes }\{disconnection}[x = e] EI’I’O[’)

Des?
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- ™~

Create/Drop

Create/Drop Project Request /
Create/Drop Project

® > Initial Waiting Response

Response [No]

Response [Yes] / Create/Drop

Response / Show Result Project Document

v

Creating / Dropping

Document

Drawing Diagram
Figure Info Request / Figure

Info Request
Checking Fi
— S

!

Result / Display Save Result Change Figure / Figure i
Info Request Figure Info

[

Figure Position /
Display Figure

Save Request/ Save Project,
Save Figure Document

Saving Drawing

gﬂﬁ U-20 UWUMNADIUEUDI Designer Control: Idle superstate

9
Y o

1ng1it 920 annsamlaadlu lnnnagaa’la deil

Idle(step, event,, €,...) | Create _ Drop(event, , €, pos, neg, %, ex, ﬁ)
| Drawing _ Diagram(step, event, ,€p., Pos, neg,ﬁj,ex,ﬁ)

waznnAgden . 6 awnsnusseleaniuzlsznoy  Idle  uazdoIuy

E4
=

tou Create_ Dropitaz Drawing _Diagram lasq

—

€. = Create_drop _ project _request,create  drop _ project
responsel, create _drop _ project _doc, response2,

show _ result

Idle(step, event; € event, ,event, , pos,neg) =

Des?

event,(x,).(v ack, ack,) (eventvl<xl ackl>.ackl(y1).

(Ly, = pos](
[x, = create_drop _ proj _request]step.
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(Idle(step, event, e .., event, ,event, , pos,neg) |

Waiting _ response(event, , EDGS , pos, neg, ﬁ, ex, ﬁ)) +

[x, = response] step.
(Idle(step,events, EDes ,event, ,event, , pos,neg) |

Creating _ Dropping _ Doc(event,, EDes, pos, neg, e?q, ex, ﬁ))) +
[y, = neg] Idle(step, event, ,EDeS,eventvl ,event, , pos, neg)).

eventy (X, ack, ).ack, (y,).
([y, = pos](
[ = figure Info_requesti]step.
(1dle(step, event; ,EDeS ,event, ,event, , pos, neg) |

Checking _ figure _ Info(event, , e bes+ POS, NEQ, ﬁi, ex, ﬁ)) +

[x, = figure _Info] step.
(Idle(step, event, € bes 1 EVENL, ,€vent, , pos,neg) |

Drawing(event, ,e .., Pos,neg,eng, ex,in)) +

[x, = figure _ position] ﬁ.
(Idle(step,event,, e ., event, ,event, , pos,neg) |

Drawing(event,, ,e .., POs, neg,eng, ex, in)) +

[x, = change_ figure] ﬁ.
(1dle(step, event, ,EDGS ,event;, ,event, , pos, neg) |

Checking _ figure _ Info(event,, ,gDeS , pos, neg, ﬁ, ex, ﬁ)) +

[x, = save _request] %.
(1dle(step, event, ,EDeS ,event, ,event, , pos,neg) |

Saving (event,, ,€ .., POS, Neg, eng, ex, in)) +

[x, = result] step.
(1dle(step, event; ,EDGS ,event, ,event, , pos, neg) |

Drawing _ diagram(event, , EDeS , pOs, neg, ﬁ, ex, ﬁ))) +
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[y, = neg] Idle(step,event, ,EDes,eventVl,event\,z, pos,neg)).

@p.([y1 = pos]([y, = pos]([x, = connection _ Info]

Waiting _ response(step, event,, EDES , aj, ex, ﬁ)))

Create _ Drop(event,, ,EDGS , pOs, neg, %, ex, ﬁ) =
event,, (x ack).
([x=create _drop _proj request]ﬁoespar (create _drop_ proj _ request).
€N, (create _drop_ proj _ request). ack( pos) +
2ecley, \create_drop_ proj_request] [x= e]éEF(neg).

Create _ Drop(event, , EDes , pos, neg, ﬁ, ex, ﬁ))

Waiting _ response(event, ,EDeS, pos, neg, ai, ex, ﬁ) = event, (x ack).(
[x = responsel](
[y = yes]ex(create _drop _ proj _ doc).ack( pos) +
[y =no] ﬁ(neg)Waiting _ response(event, EDeS , pOs, neg, (ﬁ, ex, ﬁ)) +
T ecle, Miresponsaaf [X = eJack(neg),

Waiting _ response(event,, ,gDes , pos, neg, ai, ex, ﬁ))

Creating _ Dropping _ Doc(event,, ,EDQS, pos, neg, e_nd, ex, ﬁ) =
event,, (x ack).
([x = response2] ex(show _ result). ack( pos) +
2 et Misions g X = €] ack(neg).

Creating _ Dropping _ Doc(event,, ,EDES, pos, neg,er, ex, ﬁ))

Drawing _ diagram(event, , EDes , pOs, neg, ﬁ, ex, ﬁ) =
event, (x ack).
([x = figure _ Info_ requesti]ex( figure _ Info _ request2).ack( pos) +
Zee{éms J\{ figure _ lnfo_requestl}[x - e]ﬂ(neg).

Drawing _diagram(event,, ,€ ., Pos, neg, end, ex, in))
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Checking _ figure _ Info(event,, ,EDeS, pos, neg,ﬁ,ex,ﬁ) =
event, (xack).
([x = figure _ Info] ﬁ( pos) +

zee{éoes P\ figure _ Info}[x = e]ﬂ@eg >
Checking _ figure _ Info(event, , e oec» POS, NEY, eng, ex, in))

Drawing (event,, ,EDBS, pos, neg, ﬁ, ex, ﬁ) =
event, (x ack).(
([x = figure _ position]ex(display _ figure).ack( pos) +
[x = saving _request]ex(save _ project).ex(save _ figure _doc).ack( pos)) +
[x =change_ figure]ex( figure _ Info_ request).ack(pos)) +
2 (ol il ol g tecuesRohande ﬁgure}[x 3 e]ﬁ@e@-

Drawing (event, ,€ .., pos, neg, end, ex, in))

Saving (event,, ,EDes, pos, neg, ﬁ, ex, ﬁ) 3
event, (xack).
([x = result]ex(display _save _result).ack(pos)+
Zecfeo sy X = €]ack(neg).

Saving (event,, ,€ .., POS, neg, eng, ex, in))

Des
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Connected

0%[ Drawing Diagram ]

2NN

\ o—|  Negoranon | /

gﬂﬁ ¥-21 UNUNNADIUEUBY Designer Control: Connected superstate

b4

1ngilit v-21 swnsoudauily lunagda’ld dil
nnngYon 4 9z 14
Connected (step, event, €y ,...) | Drawing _ Diagram(event, , €, pos, neg,eng, ex, in) |
Distributed (event, , €y, pos, neg, eng,ex,in)| Chat(event, , €y, pos, neg, eng, ex, in) |
Negotiation(event, ,€y, Pos, neg,eng, ex, in)

uaznnAglen 6 awnsnussoleaauzlsznoy Connected uazdnIuy
¢oe Drawing _ Diagram Distributed Chat uaz negotiation ladaii

Connected (step, events, EDGS ,event, ,event, ,event, ,event, , pos,neg) =

event, (x,).(v ack, ack, ack, ack,) (eventvl<xl ackl>.ack1(yl).

([y1 = pos](

[x, = figure _Info_requestl]step.
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(Connected (step, event; e event, ,event, ,event, ,event, , pos,neg)|

Des?

Checking _ figure _ Info(event,, ,EDGS , pos, neg, eTci, ex, ﬁ)) +

[x, = figure _Info] step.
(Connected (step, events, EDES ,event, ,event, ,event, ,event, , pos,neg) |

—

Drawing (event,, ,€ o, POS,neg, eng, ex, in)) +

[x, = figure_ position] step.

(Connected (step, events e event, ,event, ,event, ,event, , pos,neg) |

Des?

—

Drawing(event, ,e ., pos,neg, %, ex, ﬁ)) +

[x, = change _ figure] ﬁ.
(Connected (step, events, EDBS ,event, ,event, ,event, ,event, , pos,neg) |

Checking _ figure _ Info(event,, ,EDGS, pos, neg, ﬁ, ex, ﬁ)) +

[x, = save _request] %.

(Connected (step, event, € event, ,event, ,event, ,event, , pos,neg)|

Des?

Saving(event,, ,EDES, pos, neg, ﬁi, ex, ﬁ)) +

[x, = result] Ee_p.
(Connected (step, event, EDeS ,event, ,event, ,event, ,event, , pos,neg) |

Drawing _ diagram(event, ,EDGS , pos, neg, ﬁ, ex, ﬁ))) +

[y, = neg]Connected (step, event; ,EDeS,even'r\,1 ,event, ,event, ,event, , pos,neg)).

eventy (X, ack, ).ack(y,)..

eventy 3(x, acks).acks(ys)...

eventy 4(X; ack, ).ack,(y,)..

step.([y; = pos]([y, = pos](Ly; = pos]([y, = pos]([x = disconnection]
Idle(step, events, e ¢, event, ,event, , pos,neg)
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/ Drawing Diagram \

Figure Info Request /

Figure Info Request - -
hecking F
= _ma] o

?

. Change Figure /
Result / Display Save Result Figure Info Request

[

Figure Position /
Display Figure

. /

gﬂﬁ VY-22 UAUNINTDIULUBI Designer Control: Drawing Diagram superstate

Figure Info

Save Request/ Save Project,
Save Figure Document

Saving

Drawing

Drawing _ diagram(event,, ,EDeS , pos, neg, er, ex, ﬁ) =
event, (x ack).
([x = figure_ Info_requestd]ex( figure _Info _request2).ack(pos) +
Zee{éoes j\{ figure _ lnfo_requestl}[x z. e]ﬂ(neg).

Drawing _ diagram(event, ,e ..., Pos, neg, eng,ex, in)

Checking _figure _ Info(event ) ,EDes , pos, neg, ﬁi, ex, ﬁ) =
event, (x ack).
([x = figure _ Info] ack(pos)+
% eerm, N rgureL o) = €]aCK(NEG).

Checking _figure ‘Info(event, € .., pos, neg,eng, ex, in) =

Drawing (event,, ,EDBS, pos, neg,ﬁ, ex, ﬁ) =
event,, (x ack).(
([x = figure _ position]ex(display _ figure).ack( pos) +
[x =saving _request]ex(save _ project).ex(save_ figure _doc).ack( pos)) +
[x = change _ figure]ex( figure _ Info_ request).ack( pos)) +
Zee{éDes }\{ figure _ position, saving _ request,change _ figure} [X = e]ﬂ<ne9>-

Drawing(event, ,e .., Pos, neg,eng, ex,in))



Saving (event,, ,EDes, pos, neg, ﬁ, ex, ﬁ) =
event, (x ack).
([x = result]ex(display _save _result).ack( pos)+
Yoo s [ X = €Jack(neg)
Saving(event, ,e ., pos,neg, eng, ex, in))

/ Distributed Diagram \

Distribute Diagram Request /
Participant List Request,

Check Last Update
® > Initial Checking

)

Documentl / Document2

Participant List, Last Updatel /
Last Update Request

Last Update3 / ‘1’

Project Document Request )
Distributing Diagram Checking Last
Update

. /

gﬂﬁ ¥-23 UNUNINADIUEUDY Designer Control: Distributed Diagram superstate

Distributed (event,, ,EDes, pOs, Neg, eng, ex, in) =
event, (x ack).
([x = distribute _diagram _ request]e_x< participant _list _ request
ex{check _last ' updatel).ack( pos)+
Zee{éDeS }\{distribute_diagram_request}[x = e]ﬂ(neg}.

Distributed (event,, ,gDes , pos, neg, ai, ex, ﬁ))

Checking(event,, ,EDQS, pos, neg,ﬁi,ex,ﬁ) =
event, (x ack).
(Zee{participant _tist,jast_updatet}[X = €] i Despar <|aSt _update _ request)_
endp,, (last _update _ request).ack( pos) +
Zee{éDes }\{participant_Iist,last_updatel}[x = e]ﬂ(neg >

Checking(event,, e pos, neg, ﬁ, ex, ﬁ))

Des !

~

126
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Checking _ last _update(event, , e oes» POS, NEQ, ﬁ, ex, ﬁ) =
event, (xack).
([x = last _update3]ex( project _doc _ request).ack( pos) +
ecte, Mest_updael| X = €]ack(neg).

Checking _last _update(event, , e bes+ POS, NEQ, ﬁj, ex, ﬁi))

Distributing _ Diagram(event, ,EDes, pos, neg, ai, ex, m) =
event, (xack).
([x = documentd]in pespar (document2).enq »,, (document2).ack( pos) +
2 eefe, Wdocumentt] [x= e]ﬁ(neg)

Distributing _ Diagram(event, e pos, neg, ﬁ, ex, ﬁ))

Des !

/ Chat \

Send_Message, Message /
Participant List Request

Checking

Participant

Participant List/ Message,
Display Messagel

Sending
Message )

[Not Empty Participant List] /

\ Message, Display Messagel /

gﬂﬁ V-24 LA UNINADIUL VDI Designer Control: Chat superstate

[Empty Participant List]

Chat(event,, ,EDES, pos, neg, ai, ex, m) =
event, (x ack).
(Zectsend _message.message][ X = €]ex( participant _list _ request).ack( pos) +
S ecle, Nsend _message, message] X = €]ack(neg).

Chat(event,, ,EDES, pos, neg, er, ex, ﬁ))
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Checking _ Participant(event,, ,EDGS , pOs, neg, %, ex, ﬁi) =
event, (x ack).
(Ix = participant _list]in pespar (Message).eng ,,, (message).
ex(display _ messagel).ack( pos)+
Lecls,. }\{participant_list}[x = e]ﬂ(neg)

Checking _ Participant(event,, ,EDGS , pos, neg, ﬁ, ex, ﬁ))

Sending _ Message(event, , g, EDQS, pos, neg,ﬁj, ex, ﬁ) =
event, (x ack).g;(z).z(y).
([y =not_empty_ participant _list]inpesear (Message).end o, (message).
ex(display _ message).ack( pos) +
[y =empty_ participant _list]ack( pos)

Sending _ Message(event,, ,EDes , POS, neg, ﬁ, ex, ﬁ))

Negotiation Diagram

Negotiation Request / Display .\/ Send Negotiation Request /

Negotiation Request Negotiation Request

Initial

Negotiation Response [Reject] /

Send Negotiation R . o
enc INegotiation Response Display Negotiation Response

[Reject] / Negotiation Response

Waiting

Displaying Response

L Negotiation Response [Accept] /
Send Negotiation Response [Accept] / Update, Display Negotiation

Negotiation Response Response
Negotiating S

End Negotiation Request /
End Negotiation

Send Negotiation /
é Negotiation
Negotiation / Save Negotiation,
Display Negotiation

gﬂﬁ V-25 BHUNINTADIULUBI Designer Control: Negotiation superstate
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Negotiation(event,, ,EDES, pos, neg, ai, ex, m) =
event,, (x ack).
([x =send _ negotiation _ request]ﬁoespar<negotiation _ request}.
eng,, (negotiation _ request).ack( pos) +
[X = negotiation _ request]e_x<display __negotiation _ request).
ack( pos) +
Zee{éDes W{send _negotiation _ request,negotiation _ request}[x = e]ﬂ{neg).

Negotiation(event,, ,€ .., pos, neg, eng, ex, in))

Waiting _ response(event,, , EDeS , pos, neg, g, %, ex, ﬁ) =
eventy, (x ack).
([x =negotiation _response] g, (z).z(y).
(Ly = accept]ex(update).
ex(negotiation _ response).ack( pos) +
[y = reject]. ex(negotiation _ response).ack( pos)) +
% e, JVinegotition- response} X = €Jack(neg).

Waiting _ response(event, , EDGS , pOs, neg, er, ex, ﬁ))

—_

Displaying(event, ,e ., pos,neg, gz,ﬁ,ex,ﬁ) £
event, (x ack).
([x =send _negotiation _response] §2<z>.z(y).
([y= accept]ﬁoespar<negotiation _ response).
end,,, (negatiation _response).ack( pos) +
[y =reject] moespar<negotiation _ response}.
eng.,, (negotiation _response).ack( pos))+
2ecfe,,. Msend _negotiation _response} [X = e]ﬂ(neg >

Displaying (event,, ,EDGS, pos, neg, d,, ai, ex, ﬁ))

Negotiating (event,, ,EDSS, pos, neg,e_nci, ex, ﬁ) =
event,, (x ack).
([x = send _negotiation]ﬁoespar(negotiation).

end,,, (negotiation).ack( pos) +
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[x = negotiation]ex(save _negotiation).
ex(display _ negotiation).ack( pos)) +
[x =end _negotiation _ request]ﬁoespar<end _ negotiation).
end,,, (end _negotiation).ack( pos) +
Zee{éDes \{send _ negotiation, negotiation,end _ negotiation _ request} [X = e]ﬁ(neg >

Negotiating (event,, ,EDSS, pos, neg,e_nci, ex, ﬁ))
HAUNMNADIHLVO Participant

CSCW Participant Join Project

Disconnection / Connection Request /
Ul.Display Result Des.Connection Info

Idle

Connection Result [Reject] /
Ul.Display Connection Result

Connected Waiting Respons%

Connection Result [Accept] /
Ul.Display Connection Result

gﬂﬁ 9-26 Top-level statechart for Participant control

i €., = connection__request,connection _ Info,

Par

connection _ result,display _connection_ result

disconnection, display _ result

dle(step, event, e ,._,enq,ex,in) = event, (X).

Par’

([x = connection_ request]enq,,. (connection _ Info).

inparpes (connection _ Info).stepWaitng _ response(step, event, , &, ,eng) +

Par !

\[x=e]Error)

Zee{épar J\{connection _ request
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Waiting _ response(step, g, event € e—mi, ex, ﬁ) =event,(x).

Par’

([x = connection _ result]g(z).z(y).
([y = accept]ex(display _connection _ result).

step.Connected (step, event, , &,,.,ena, ex, in) +

Par?

[y = reject]ex(display _connection _result).

step.ldle(step, event, &, ,eng, ex,in)) +
[x=e]Error)

2 ee{8p, J\{connection _ result

Connected (step, events, e %, ex, ﬁ) = event,(x).

Par?

([x = disconnectionJex(display _ result).step.Idle(step, event, , &, ,end, ex, in) +

Zee{épa, \{disconnection [X 7 e] Error)

- ™~

Display Project

Display Project Request /

Project Info Request - i
hecking P

[complete] / Display Project Info /
Diagram Figure Data Request

Figure Data \l’
Drawing Diagram Waiting Figure
Data

[not complete] /
Figure Data Request

gﬂ‘ﬁ V-27 BHUNWADIUSUD Participant Control: Idle superstate

9
9 o

131 127 aunsandasdulwunagdald el
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nnngteii 4 1218
Idle(step, event,, €, ,event, , pos,neg) | Display _ project(event,, ,Epar , pOs, neg,e_nci, ex, ﬁ)

uaznnngden 5 awsousseednuzlszneoy  Idle  wazdouy

e

gowv Display _ project ‘lagsii

Idle(step, event, ,Epar ,event, , pos,neg) =
event, (x,).(v ack)
(eventys(x, ack).ack(y,).
([y, = pos](
[x, = display _ project _ request]%.
(Idle(step,events,Epar,eventvl, pos,neq) |

Checking _ project _ Info(event,, ,Epa, , pos, neg, ﬁ, ex, ﬁ)) +

[x, = project _ Info]ﬁ.
(Idle(step,events,Epar,eventvl, pos,neg) |

Waiting _ figure _ data(event, , e par» POS, NEQ, ai, ex, ﬁ)) +

[x, = figure_data]ﬁ.
(Idle(step,events,Epar,event\,l, pos,neg) |

Drawing _ diagram(event,, ,Epar , pos, neg, ﬁ, ex, ﬁ)) +

[x, = connection _ request]step.

Waiting -_response(step, g, , event; ,5 ﬁ, ex, ﬁ))

Par?

[y; = neg]Error)

Display _ project(event, , Epar , pos, neg, ai, ex, m) =
event, (x ack).
([x =display _ project _request]
ex{ project _ Info _ request).ack( pos) +
Zee{épar P{display _ project_request}[x - e]ﬁ(neg).

Display _ project(event, , Epar , pos, neg, ﬁi, ex, ﬁ))
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Checking _ project _ Info(event,, ,gpa, , pos, neg, (ﬁ, ex, ﬁ) =
event, (x ack).
([x = project _ Info]ex( figure _data_ request). ack( pos)+

Zee{épar 1\ project _ Info}[x = e]ﬂ<neg>.
Checking _ project _ Info(event, ,€ ., , pos, neg, end, ex, in))

Waiting _ figure _ data(event,, ,Epar, pos, neg,ﬁj, ex, ﬁ) =
event, (x ack).
([x = figure _data] ack( pos)+

ZGE{épa, }\{figure_data}[x 7 e]ac_k<neg>.
Waiting _ figure _ data(event, , e or» POS, NEg, eng, ex, in))

Drawing _diagram(eventvl,gpar, pos, neg,ﬁ, gl,en—q,ex,ﬁ) =
g,(z).2(y).
([y = completed]ex(display _diagram) ack(pos) +
[y = not _ completed Jex{ figure . data _ request)ack( pos).

Drawing _ diagram(event,, ,Epar, pos, neg, (ﬁ, J;s (ﬁ, ex, ﬁ)
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Connected

H{ Distributed }

- .

/NN
N /

gﬂﬁ ¥-28 LAUNINTDIUSVDY Participant Control: Connected superstate

E4

11037 v-28 annsoudauiiulunagaa’ld dail
nnngdodn 4 1zla

Connected (step, event,, &, ,...) | Distributed (event, ,€ ..., pos,neg, eng, ex, in) |
Chat(event, ,€,, pos, neg,end,ex, in) | Negotiation(event, ,&,,,, pos,neg, eng, ex,in)

Y A
HagnNNHUan 6 ﬁ1ﬂ150ﬂ55818ﬁﬂ1u3ﬂ§$ﬂﬁm Connected tazaniuy

Y

gow Distributed  Chat waz Negotiation lagaii

Connected(step, event;; €., event,,event, -, event, , pos,neg) =
event, (x,).(v ack, ack, ack,) (eventv1<x1 ack1>.ackl(y1).
([y1 = pos](
[x, = last _update _request]step.
(Connected (step, event,, Epar ,event, ,event, ,event, , pos,neg) |

Checking _ Last _Update(event,, ,Epar , pos, neg, (ﬁ, ex, ﬁ)) +
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[x, = document2] step.

(Connected (step, event, € event, ,event, ,event, , pos,neg)|

Par !

Updating (event,, ,Epar , pos, neg, ai, ex, ﬁ)) +

[x, = update _ result] %.

(Connected (step, event, € event, ,event, ,event, , pos,neg)|

Par

Updated (event, , e oar + POS, NEQ, ai, ex, iﬁ)) +

[x, = figure _data] ﬁ.

(Connected (step, events ry event, ,event, ,event, , pos,neg) |

Par?

Distributed (event, , Epar , pOs, neg, ai, ex, ﬁ)) +

[x, = last _update2] step.

(Connected (step, events e event, ,event, ,event, , pos,neg) |

Par’

Distributed (event, , € ., POs, neg, eng, ex, in)) +

[y, = neq] IdIe(step,events,E event, , pos, neg)).

Des?
eventy (X, ack; )ack,(ys)...
eventy (X acks).acks(ys)...

step.([y, = pos]([y, = pos]([y, = pos]([x, = disconnection]

Idle(step, event e event, , pos,neg)

Des?
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/ Distributed Diagram \

Document2 / Update Request
@ > Initial Updating
Last Update Request / Last Um Update Result / Figure

Check Last Update2 Last Update3 Figure Data / Display Data Request
Diagram

hecking Last Update
Updated

gﬂ‘ﬁ V-29 LANUNNEADTUSUBY Participant Control: Distributed Diagram superstate

Distributed (event,, ,E pos, neg, eTci, ex, m) e

par
event, (x ack).
([x = last _update _request]ex(check _last _update2).ack( pos)+
[x = document2]ex(update _ request).ack( pos) +

Zee{épar Nlast _update request,documentZ}[X = e]ﬂ<neg>-

Distributed (event, ,€ ., , pos,neg,end,ex, in))

Checking _Last_Update(event, ,e,,,, pos,neg, end, ex,in) =
event, (x ack).
([x= last.. update2]ineaoes(last _update3).engp,, (last _update3).ack( pos) +

Z:ee{épm Nlast _update2} [X = e]ﬂ<neg>'

Checking _Last._Update(event, € pos, neg, ﬁ, ex, ﬁ))

Par?

Updating(eventvl,gpar, pos, neg,ﬁi,ex,ﬁ) =
event, (x ack).
([x = update _ result]ex( figure _data_ request).ack( pos) +

Z:ee{épar IMupdate _ result} [X = e]ﬂ<neg >
Updating(eventvl,gpar, pos,neg,%,ex,ﬁ))



Updated (event,, ,Epar, pos, neg,ﬁ,ex, m) =
event, (x ack).
([x = figure _data]ex(display _ diagram).ack( pos) +

Z:ee{épar I\ figure _ data} [X = e]ﬁ<neg >
Updated (event, , Epar , POs, neg, ai, ex, m))

g cra h

© > Initial
Send Message / Message

Message / Display Message

N /

gﬂ‘ﬁ U-30 LAUNINEDIUSUDN Participant Control: Chat superstate

Chat(event,, ,Epar, pos, neg,%,ex,ﬁ) ==
event, (x ack).
([x = send.._message]inearnes (Message).eng,,, (message).ack( pos) +
[x = message]ex(display _message).ack(pos) +
Decfop,, send _message, message [x= e]ﬁ(neg).

Chat(event,, ,Epar, pos, neg, %, ex, ﬁ))
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Negotiation Diagram

(o)

-

Negotiation Request / .\/

Display Negotiation Request

Send Negotiation Response
[Reject] / Negotiation Response

.
Initial

Send Negotiation Request /
Negotiation Request

Negotiation Response [Reject] /
Display Negotiation Response

Waiting

Send Negotiation Response [Accept] /

Negotiation Response
Negotiating S

End Negotiation Request /
End Negotiation

é

Send Negotiation /
Negotiation

Negotiation / Save Negotiation, /

Display Negotiation

Response

Negotiation Response [Accept] /
Update, Display Negotiation
Response

;iﬂﬁ V-31 UAUNINTDIULUDY Participant Control: Negotiation superstate

Negotiation(event,, ,Epar, pos, neg,%,ex,ﬁ) =

event, (x ack).

([x = send _negotiation _ request]mpames<negotiation _ request).

end,, (negotiation _ request).ack( pos) +

[X = negotiation _ request]e_x<display _negotiation _ request).

ack( pos)+

ee{Ep, J\{send _ negotiation _ request, negotiation _ request}[

pos, neg, ai, ex, ﬁ))

Negotiation(event,, e

Par’

x = e]ack(neg).

Waiting _ response(event, e, pos,neg, g, eng, ex, in) =

event,, (x ack).

([x = negotiation _ response] g,(z).z(y).

([y = accept]ex(update).

ex(negotiation _ response).ack( pos) +

[y = reject]. ex(negotiation _response).ack( pos)) +

138
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x = e]ack(neg).

Z:ee{épar \{negotiation _ response} [
Waiting _ response(event, , e, , pos,neg, g,,eng, ex, in))

Displaying (event,, ,Epar, pos, neg, gz,(ﬁ,ex,ﬁ) =
event, (x ack).
([x = send _negotiation _ response] g,(z).z(y).
([y = accept]inpaes(negotiation _response).
end,, (negotiation _ response).ack( pos) +
[y = reject] inpapes(NEGOtiation _response).
end,, (negotiation _ response).ack( pos)) +
2 {es N lsendhegotiation_response] [X X e]ﬂ(neg >

Displaying (event, €., pos, neg, g,,end,ex, in))

Negotiating(event, €., pos,neg,end, ex,in) =

event, (x ack).

([x = send _negotiation]ineares (negotiation).
eng,, (negotiation).ack( pos) +

[x = negotiation]&(save_negotiation).
ex(display _ negotiation).ack( pos)) +

[x=end _negotiation _ request]ﬁpames<end 1 negotiation).
end.,, (end _ negotiation).ack( pos) +

Zee{épar }\{send._ negotiation, negotiation,end _ negotiation _ request} [X = e]ﬂ<neg>-

Negotiating (event,.’,€ s, , POS, Neg,end,ex, in))

Par?
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Participant Control tia2 Designer Control 3M191UHUUVHIUAY (parallel)

dd‘ = T Y Y o
1. nsm‘vﬂmzuu"luummwammuuvwmunu

9
1

A o w D) Ay Y Y ~ Y A
wmmnammawammﬂﬂmima"lflugﬂ'ﬂ V-3 %”lﬂ JU 719

connection _ request, connection _ Info, display ~ connection _ Info,

send _ response, connection _ result, display _connection _ result

Queue; (deq,empty,connection _ request, | Scenario(empty, deq, e EXT E,NT : ESYS )
connection _ Info, display _ connection _ Info,

send _ response, connection _ result,

display _ connection _ result) (¥-1)

ovl



deq(r).F{connection _ request).Queue{ (deq,empty,..)+ | empty(t f).f.deq(y).y(event).

empty(t f).f Queuel (deq,empty,..) (2 eeqe., s [€VENt = €].Scenario’ (event, eﬁj, EEXT , ESYS) +
2 eeqe,,3LEVENE = €]Scenario” (event, in,EINT ,ESYS )+

"m

[event = #]Scenario”(in,e o, ,€ \yr € sys)) +

t.Success
.Queue’ (deq,empty, connection _ request, f.deq(y).y(event).
connection _ Info, display _ connection _ Info, (Lo, [EVENE = €].Scenario’ (event,end, e c; € g5 ) +
send _ response, connection _ result, 2 eere,3LEVENT = €]Scenario” (event,in,e ., € 5 ) +
display _ connection _ result) [event = @]Scenario”(in, EEXT , EINT e svs)) +

t.Success
Queue! (deq, empty, connection _ request, deq(y).y(event).
connection _ Info, display _ connection _ Info, (Lo, [EVENT = €].Scenario’ (event,end, e cy; € g5 ) +
send _ response, connection _ result, 2ecqs, 3L EVENE = €]Scenario” (event,in,e ;€ s ) +
display _ connection _ result) [event = @#]Scenario”(in, EEXT , EINT : ESYS )
deq(r).F(connection _ request).Queue; (deq,empty,...)+ | deq(y).y(event).
empty(t f). f.Queue (deq, empty,.) (Z oo [eVeNt = €] Scenario’ (event, end, € cy; ,€ 55 ) +

Y e,y [EVENt = €]Scenario” (event,in,e ;€ o) +

4!



— > y(connection _ request).Queue; (deq,empty,...)

—> Queue/ (deq,empty,...)

— Queue! (deq,empty, display _connection_ Info,
send _ response, connection _ result,

display _ connection _ result)

= deq(r).F{m,).Queue; (deq,empty,...)+
empty(t f).f.Queue; (deq,...)

[event = @]Scenario”(in, EEXT , EINT : ESYS )

y(event).

—

(Xeeqe,, y[EVENt = €].Scenario’ (event, eng, EEXT \€gys ) F

Yo,y LEVENT = €]Scenario” (event,in,e ;€ ) +

"

[event = #]Scenario”(in, e ;€ 1 1 €sys))

(Xee,,y[CONNECtion _ request = €]

.Scenario’ (connection _ request,enq, € o, ,€ 4 ) +
Y.z, y[cONNeCtion _ request = e]

in” H H =
Scenario”(connection _ request,in, e ;&) +

[connection _ request = #]Scenario”(in, e .y, , € 7 1€ gy5))

—_— —

Scenario’ (connection _ request,end, € ., , € 55 )

end,, (connection - request)

.Scenario(empty,deq, EEXT ,EINT : ESYS)

wl



v 9
ao lWosanmsihauves Scenario Midonnuanla 13 lunninseussiag Participant Control il

Queues™ (eng,, , deq,, , empty) | Scenario’ (connection_ request,end, € .; ,€ os )
= endp, (%).Queue™ (engs,, ,deq,,, ,empty, x,) + | eng,, (connection _ request).
empty(t f).£.Queue;™ (enqs,,, ,deq,,, ,empty) Scenario(empty, deq, e ExT ,E,NT ,ESYS)
—— Queue/™ (enq, ,deq,,, ,empty,connection _request) | Scenario(empty, ded, € ¢,; ,€ 1 € sys)
(v-2) (U-3)

910 (¥-3) W11 Scenario wieunaziinven1uoa i lin 1A suo ML AINANLI WD LINITANABIMLDY (U-1) AN (V-2) VLWL

9

=P= - 1 [ - 9 a o 1 [ dy
YULUNUDAIIN connection _ request ag“luumﬂeﬂmamq Part|c1pant Control Tﬂ‘c’l%&iﬂ‘ﬁ‘]ﬂﬂﬂ"ﬁﬂ"l\ﬂu@@ulﬂ AN

Queue™ (enq,,, , deq,,, ,empty, connection _request) | Dispatch® (t, f,r,deq,,, ,empty,,, ,execute,complete)
= eNnlp, (X,) QueueS™ (endp,,, dedy,, ,empty, X, X,) + | empty(tf).
deq,, (r).F{connection _ request). (t.Dispatch™ (t, f,r,deq,,, ,empty,.. ,execute, complete) +
Queue,™ (eNdp, , dedp,, , empty) + f deq,, (r)r (event).execute(event).complete.
emptyp, (t f).f. Dispatch™ (t, f,r,deq,,,,empty,,. ,execute, complete))
Queue™ (engs,, , ded,,, ,empty, connection request)

134!



—> f.Queue/™ (enq,,, ,deq,,, ,empty, connection _ request)

——> Queue;

Par

(enge,, , deq,,, ,empty, connection _ request)

= eanar (XZ)'Queue;ar (eanar 1 deanr ! empty’ Xl’ XZ) +
deq,,, (r).F(connection _request).

Queue

Par

empty,, (t).f.

Queu

T

—— Queue

—T— F(connection _ request).Queue;

Par
0

&

Par

Par

(enqe,, , deds,,, empty)

(eanar ’ deanr J empty,

0 (enq Par 1 deanr ’ empty) +

connection _ request)

(endp,, » deqp,, ,empty)

(t.Dispatch™ (t, f,r,deq,,, ,empty,,, ,execute,complete) +
i deq,,, (r).r (event).execute(event).complete.
Dispatch ™ (t, f,r,deqs,,, ,empty,,, ,execute, complete))

dedq,, (r).r (event).execute(event).complete.
Dispatch ™ (t, f,r,deq,,, ,empty,,, ,execute,complete)

ded,, (r).r (event).execute(event).complete.
Dispatch™ (t, f,r,deq,,, ,empty,,, ,execute,complete)

r (event).execute(event).complete.
Dispatch ™ (t, f,r,deq,,, ,empty,,, ,execute,complete)

execute(connection _ request).complete.

Dispatch™ (t, f,r,deq,,, ,empty,,, ,execute,complete)

N cY 9 o o .. Ao Y 9 A ' 7
mnuwwmmmﬂum'imﬁmeummq Pal’tICIPant Control VI'L!']‘U’E)FI'J']N’[’)@ﬂll"IfﬂTﬂllﬂjﬂﬂﬂﬂﬂﬂjﬂﬁllﬂiﬂla@ﬂﬂWﬂ!ﬁ@]ﬂ"ﬁm
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Dispatch ™ (t, f,r,deq,,, ,empty,,, ,execute,complete)

execute(connection _ request).complete.
Dispatch™ (t, f,r,deq,,, ,empty,,, ,execute,complete)

complete.
Dispatch ™ (t, f,r,deq,,, ,empty,,, ,execute,complete)

S, (execute, step, complete, event, )

execute(x).events(Xx).step.

complete.S, (execute, step, complete, event,)

events(connection _ request).step.

complete.S, (execute, step, complete, event,)

o 9 A

§ o o 1 o @ - . @ J
iiodilszananamamsai Iasudeanunnllsunsuasniomamssivzaitenuila1i15¥3ag Participant Control il

S, (execute, step, complete, event, )

event;(connection _ request).step.

complete.S, (execute, step, complete, event,)

step.
complete.S, (execute, step, complete, event,)

Idle(step, event, € .., enq)

event, ().
([x = connection___ request]eng_,, (connection _ Info).
iNparnes (connection _ Info).step.

Waitng _ response(step, event, €,..,enq) +
[x =e]Error)

Z ee{8pes J\{connection - request

eng ., (connection _ Info). ineares (connection _ Info).step.

Waitng _ response(step, event,, €, eTci) +

94!



Y

wwnuluiiedag Participant Control 1d5udon1u connection _request vz dsdiona1u connection _ Info 11/1+%3aq Designer Control

9

Tagihdeanuasnan Il ld 13 luuodnesuesingaenan aail

Queue!™ (enq, deg, empty) | Idle(step, event, e . _,enq)
S Des
= engg, () Queue™ (ends,. deds,.,empty, ) + | engp, (connection _ Info). ineanes (connection _ Info).step.
empty(t f).f.Queue,™ (enqp, , ded .., empty) Waitng _ response(step, event, ,&,..,enq)
— > Queue™ (enq, deq, empty, connection _ Info) | Ineapes (connection _ Info).step.

Waitng _ response(step, event,, €., ﬁi)

(v-4) (V-5)

uenaniag Participant Control azasdanaiu connection_ Info l1/1%5ag Designer Control 11 dsdetionnudnan llasavdou

mmé’fmﬁ’uﬁ’mmumwmmimﬁarhu‘tnN Scenario” %ﬂf?{’f]ﬂ

Scenario”(connection _ Info,in,e ; ,€4) = | Idle(step, eventg e ..., end)

= iNppe (X). | inparnes (connection . Info).step.

([x = connection_ Info] Waitng _ response(step, event,, €., ﬁ)

Scenario(empty, deq, EEXT , E.NT ,ESYS) +
[x =e]Error)

ee{g svs Y{connection _ Info}

4!



—— Scenario(empty, ded, € .; ,€ \yr € o1 ) | step. Waitng _ response(step, event, , &, enq)

o Y A a9 1 = Y 1 9y a Y A A Y9
Hndie (v-1) 11h5es 9 vulifideanuluuornesvesununiwanusionds vin linudedanaiala 4 1iniagounussesliae

UHUATWADIUS LEAAIILHUNINAINT INTDUASUNUN TN A DU DA UTAITNADIN Y

dd‘ = L Y %
2. nsmﬁlmznuumsawamm!m‘uwmunu

Y
Y o

a o w 9y Ay v Y = S A
nasandrauvesdeanui laussee 13lugilin v-6 921d asil fie

send _message, participant _list _request, participant _list,

6, message, display _ messagel, y, display _ message2

QueuegF (deqg,empty, send _message, | Scenario(empty, deq,EExT ,g,NT ,ESYS)

participant _list _ request, participant _list, 8, message,

display _messagel, 7, display _message?2) (v-6)
—  deq(r).r{send _message)Queuef (deq,empty,...) + | empty(t f).f.deq(y).y(event).
empty(t f).f.Queueg (deq,empty,..) (X ee) sleVent = e].Scenario’ (event, eNd, € oyr 1€ o5 ) +

Y eege, 3 LEVENt = €]Scenario” (event,in,e ., € 5 ) +

(in’eEXT 1€ Nt ’esvs)) +

"

[event =#]Scenario

t.Success

Lyl



— ?.QueuegF (deqg,empty, send _message,
participant _list _ request, participant _list, 8, message,

display _ messagel, 7, display _ message?2)

— QueuegF (deqg,empty, send _message,
participant _list _ request, participant _list, 8, message,

display _messagel, 7, display _message?2)

= deq(r).F(send _message).Queue; (deq,empty,...)+
empty(t f).f.Queueg (deq,empty,..)

——> y(send _message).Queue; (deq,empty,...)

f.deq(y).y(event).
(2 eeqe., s [€VENt = €].Scenario’ (event, eng, EEXT : ESYS) +
e, y1€VENT = €]Scenario” (event, iN,€ 7 € g5) +

m

[event = O]Scenario”(in, e o, € 1 €gys)) +

t.Success

deq(y).y(event).
(% e, 4 [EVENt = €].Scenario’ (event, end, € o,; ,€ g5 ) +
2 eeqe, .3 LEVENT = €]Scenario” (event, iN,€ yr €ers) +

"

[event = @]Scenario”(in,e ., ,€ 1€ sys))

deqyy).y(event).
(2 eeqe,, yLEVENE = €].Scenario’ (event, ﬁj, EEXT ,ESYS) +

Y e,y [€VENT = €]Scenario” (event,in,e ;€ 5/ ) +

(in’e EXT € INT ’eSYS ))

"

[event = #]Scenario

y(event).
(Leege,,.;LEVENT = €].Scenario’ (event, ﬁi, EEXT : ESYS) +
Y i4e,y[event = e]Scenario” (event, iN,€,r €qs) +

[event = #]Scenario”(in, EEXT , EINT : ESYS )

871



— > Queue; (deq,empty,...) (Leeqe., y[send _message = e]
.Scenario’ (sent _ message,ﬁq, EEXT ,gSYS) n
2ecqs, 3lSEND _message = €]
Scenario” (send _ message, in, e ;€ o5 ) +

(in'e EXT € INT ’eSYS ))

"

[send _message = #]Scenario

— Queue’ (deq,empty, participant _list _ request, Scenario’ (send _ message, eTci, e EXT ,ESYS)
participant _list, &, message, display _ messagel, 7,

display _ message2)

= deq(r).F{ participant _list _request). enq,. (event). Scenario(empty, ded, € gy € 1 € sys)
Queue (deq, empty,...) +
empty(t f).f.Queue; (deq,...)

H Y
aeo lWrsamsihauves Scenario Miionawin a3 luunaneevesing Designer Control @il

D ; PR A
Queue, ™ (ENQ pes » 40 pes  EMPLY) | Scenario”(send _ message, end, e ;€ 5ys)

= enpe (¥;)-Queue’ (end pes: ded pes , MpLY, X; ) + | eTqDes<send _ message). Scenario(empty, deq, EEXT ,E,NT , ESYS)

empty(t f).£.Queue’® (engp,,, degp,, , empty)

94!



——> QueueL® (enqp,, , deqp,, , empty, connection _ request) | Scenario(empty, ded, € ¢y; ,€ 1 € sys )

(v-7) (u-8)

' - 9 A o 9 (2 1 A a 1 =} 1
210 (v-8) W1 Scenario Wﬁﬂﬂﬂﬂ$u1mﬂﬂ’31ﬂﬂﬂllﬂ{lullﬂﬁﬂﬂﬂﬂlﬂﬂ!tﬂuﬂ’]Wﬂ?”ﬂJi’JlﬁJﬂiﬂWil"liil!”l@ﬂwill@u (v-6) LAz N (V-7) ISNUIN
g 9 ' g E
yuzHidondu send _ message og lunninesvoding Designer Control

v Y
%

[ A o 9 1 A a =< 9 A a = Y Y Aan [ dy
m"lﬂmammammmﬂumﬂaﬂmaumumwmmsaumm‘waﬁmwuﬂizmmmammmmﬂmmmuwmmu EUIDNITATIVADU AU

——> Queue; (deq,empty, 9, message, deq(y).y(event).
display _messagel, y, display _message2) (Xege,,. ;[€VENt = €].Scenario’ (event, eng,e ;€ o) +
2 e,y LEVENT = €]Scenario” (event, in,EINT ,ESYS )+

[event = @]Scenario”(in, EEXT ,E,NT e svs))

= deq(r).r{6).Queue; (deqg,empty,...) + deqyy).y(event).
empty(t ). f.Queues (deq,empty,..) (% e, [EVENt = €].SceNario’ (event, end, € c,; ,€ g5 ) +
e, ylEVENt = e]Scenario” (event, in,EINT ,ESYS )+

[event = @]Scenario”(in, EEXT ,EINT ,ESYS )
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y(6)Queue; (deg,empty....)

Queue; (deq,empty, message,

display _messagel, 7, display _ message?2)

deq(r).r{message).Queue; (deq,empty,...) +
empty(t f). 1E.Queue4F (deq,empty,..)

f Queue (deq,empty,..)

Queue; (deq,empty, message,

display _ messagel, 7, display _message2)

deq(r).r{message).Queue; (deg,empty,...) +
empty(t f).f.Queue; (deq,empty,..)

y(event).
(Zoee,,. ;[eVeNt = €].Scenario’ (event, eNna,€ € s ) +
2 eqs, yLEVENt = €]Scenario” (event, in,EINT ,ESYS )+

m

[event = @]Scenariog(in, € 1 € |n7 € svs))

in"(y s = =
Scenariog (in,e gyt ,€ \1 € gvs)

empty(t f).f.deq(y).y(event).

Scenario;" (empty,deq,in, e cyr,€ |\ € gys,EVENt)

f.deq(y).y(event).

Scenario,” (empty,deq,in,e oy  ,€ |\, € g5, EVENt)

deq(y).y(event).

Scenario;" (empty,deq,in,e cyr €\ € g5, EVent)

deq(y).y(event).

Scenario;"- (empty, deq,in, € cyr, € |\ € v, EVENt)
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—— y(message).Queuef (deg,empty,...) y(event).Scenario!” (empty, ded,in, e cyr,€ 7 € sys . EVENt)

m

— Queue! (deq,empty, display _messagel, y, Scenario, (empty,deq,ﬁ,EEXT,E,NT,ESYS,message)

display _message?2)
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—— y(y)Queuef (deq,empty, display _message2) Scenariog (in, € gxr ,€ 7 » € sys » ACK, Message,
([ack, = pos]([ack, = pos]

Scenario(empty,deq,e cyr,€ |51 €sys)

p——

— Queue/ (deq,empty, display _ message2) Scenario (in,€ cyr ,€ ;7 »€ sys - 2CK, Message,
([ack, = pos]([ack, = pos]

Scenario(empty, deq, EEXT , EINT ,ESYS)

deq(r).F(display _ message2)Queuef (deg,empty,...) + | iN pespar (X). ([ = messagelacka ( pos) +

empty(t f) f_-Queue(l): (deq, emptY) Zee{éSYS}\{message}[X T e] ETTOF) |
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ex(X). ([x = display _messagel]ackz( pos) +

Zee{ém}\{display_messagel}[x =e]Error)
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