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2(a) The life cycle diagram of class Prod.

class Prod;

77X Prod @74 744 7R

properies
d_name : string:
d_status : {‘planned', 'designed’, ‘approved’;

siates
plonned : d_name =+ null; d_staus = ‘planned’;
designed : d_status = 'designed’;
approved : d_status = '‘approved’;

events
plan (dName: string)
prastate : not_exist;
poststate : planned:
design

prestate : planned:
poststate : designed;
approve
prestate : desighed;
poststate : approved:
ﬂnlshot ved;
prestate : approved:
poststate : not_exist;

ond class Prod;

2(b) 252 Prod 0ok
Fig. 2(b) The description of class Prod.
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approve finish

T

3(a) 235X S_Prod, H.Prod 54 744 71X
Fig. 3(a) The life cycle diagrams of classes S_Prod and H_Prod.

class S_Prod is_a Prod;

properties
d_status : {planned', ‘'documented’, ‘designed’, ‘approved’}

version# : integer;

states
documented : d_status = ‘documented’;

design
document
prestate : planned:

poststate : documented;

"restate : document
Posteiate : Geskned:

end class S_Prod;

Bi8(b) 27 52 S_Prod oLk
Fig. 3(b) The description of class S_Prod.
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[ 5 X Proj it T]

EHRiIcBF 30V = 7 P OFEHR
BICHISL T, [RFRRE active(“Sa v [
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FEINRE”) 2dD. & ICHER create DHRR
1BE LU terminate DMBTRBIZNTH S exist TH
3%, ETIREEL TIIBIER active, has_leader,
no_members, % E L suspended, no_leader, no_
members LIS NIER SN LEZRL T3S,

4. IRBOOH¥H

7Y =27 OREBIUREES BT 2—BE
A REO O E L3t

B—0DA 7Y 27 } MEEOEMIC X > TH SR
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BINERBICR TSN, ZORKTS
4794 7 NVRF—=7iL, 7Y 27 F BEOREN
KT 2—oDHiE 5L 5bDTH 5.

BROZ 7Y =7 ' BEETIHRRICBNTIR, #
oA 7Y =7 + ORBE LCRBEBORICH SH
ORBMERIN I ENERENS. COMHEIRTS
4 7494 72 VOB TRERI Q. EHOA S

terminate

Y

=7 P BEHL T ZRE”), suspend- [
ed (“Fav7FrBKRKIELTHER Il
R8”), has_leader (“Fa P L7 +DY —
2 0EM X NI R AE”), has_members
(“Fa P27 bDA vBERINK
IRM"), noleader (“Fu s bOD
) —FDRIEINIRE”), BXU no_
members (“7a 7 DA UINHER

supRly_members/reduce_members

N—

4 252 Emp, Prod OFF54 7¥4 7R
Fig. 4 The primitive life cycle diagrams of classes Emp
and Prod.
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state(e : E, ») requires state (f: F, v)
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HFEWMED, 7V M B REY 2R
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Class Emp ;

properties
e_name : sting;
salary : integer;
works_n : Proj;

property constrainis
valid_salary : for all e:Emp (salary(e) > minimum_salary):

valid_project_salary : for all @:Emp (works_in(e) » null =
salary(e) < salary(leader(works_in(e)))):

siates
exist : inltially (has_salary, Job_released): e_name = null;
has_salary :salary # null; monitor valid_salary, valid_project_salary:
Job_assigned :works_in» null; monltor valid_project_salary:
Jjob_released : works_in = null;

events

hire(eName:string, aSalary:integer);
prestate : not_exist;
posfstate existthas_salary, job_released) ;

presfcne exisihas_salary, job_released) ;
poststate : not_exist;
change_salary(aSalary:integer);

prestate : hGS_saIafy

B requires DARICITHEME O REBAE
MEATH L, REFEMKIZA 7P =7 b
DR DY RO REMEA EHK T 5.
[BRHI]

53773 REDAT V=7 L eltHeTIE
HtOLEA [e: E, ] TET (K LH3
7V =y b EERT BRI e:EXRI T
ZEBHICEE#]Z 3).

[E&HCB) [e: E, £] 2ETT2700IC3, ¢t OF
R & AR RIC B B REMHEICnL T,
[e: E, t] OFTRHICELA—F 3RS 7 RF
D7V =7 b BRBoIKEThERERN] &L
SHlfnH B L E, ChEBBHHLIOYL, ROLD
izEd.

[e: E, ¢ requires state(f: F, v)

BRHNIZ, £ 7027 e NI I2HERt OILH
DOEETA 7Y 27 M R IKRThIEE S0
TERERT B, e BERRBICEBBLIBD 4
RiEv 2R T LT,

525 requires OFICIIEEHOREREBHNT
P AN
(#1561 2 35 R Emp, Proj, Prod 4 /¥ =2 biT
B3 2 IRIERIHIK & BB ARD X S ICET 5.
DR RERGMIF0]

state(p : Proj, active) requires state (p: Proj,

has_leader)
state(p : Proj, has_leader) requires state(p :
Proj, active),

state(e : Emp, job_assigned)

poststate : has_salary:
assign_to_project(aProject:Proj);
prestate : job_released:
poststate : job_assigned ;
release_from_project;
prestate : job_assigned:
poststate : job_ released:

end Class Emp;

5 252 Emp &R
Fig. 5 The description of class Emp.

(72721 e=leader(p))
state(p : Proj, has_members) requires state(p :
Proj, active),
state(e : Emp, job_assigned)
(#272L e iZ members(p) DEEBDER)
state(p : Proj, suspended) requires state(p :
Proj, no_leader),
state(p : Proj, no_members)
state(p : Proj, no_leader) requires state(p:
Proj, suspended)
[BE ]
[Proj, create] requires state(d : Prod, planned)
(#2720 d i3&EREN S Proj DA 7V 27 F OF
¥ p D)) ‘
[p: Proj, release_leader] requires state(e : Emp,
job_released)
(72721 e=leader(p))
[p: Proj, release.members] requires state(e :
Emp, job_released)
(72721 e it members(p) DIEEDH)
[d: Prod, design] requires state (p: Proj,

has_members)
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Class Proj;

p_name : sting;

p_status : Cactive’, 'suspended?);
leader : Emp;

members : set of Emp;

task : Prod;

states

exist : initially (active, has_leader, no_members); p_name = null; 1ask « null;

active : status = ‘active’;
suspended : status = ‘suspended’;
has_leader : leader » nul;
has_members : members = null;
no_leoder : leader = null;
no_members : members = null;

events
creale(pName:string, new_leader.Emp, d:Prod);
prestate : not_exist;
poststate : exist (active, has_leader, no_members);
ferminate;
prestate : exist(suspended, no_leader, no_members);
poststate : not_exist;
suspend;
prestate : active;
poststate : suspended;
activate;
prestate : suspended;
poststate : active;
assign_leader(newleader:Emp);
prestate : no_leader;
poststate : has_leader;
release_leader;
prestate : has_leader;
poststate : no_leader;
change_leadernewlLeader:Emp);
prestate : has_leader;
poststate : has_leader,
assign_members(newMembers : set of Emp);
prestate : no_members;
poststate : has_members;
release_members;
prestate : has_members;
poststate : no_members;
supply_members(employees:set of Emp);
prestate : has_members;
poststate : has_members;
reduce_members(employees:set of Emp);
prestate : has_members;
poststate : has_members;

end Class Proj;

6 73X Proj R
Fig. 6 The description of class Proj.

(72721 d=task(p))

[d: Prod, approve] requires state (p: Proj,
active)

(7272 d=task(p))
REMHK B LCBBHIIE T O & 5 S HHOBHE
HELTEREIN S, RTiIcsWTRERH, FERIZ
EFWTHOb TS, X oiIERE EENNEER
THEL, BHEFWo==2EEE b LEHL~ DK
TELTWVAS,

5. avir34 boBEMH

5.1 av bS5 bOEES
—BiCA TV 27 PREZI OhI-EBBREICBNT
BUCIRES D TRILL, oW 2Dt TV 2 S

7V PORBOVICET B 52 PORFIRHONT 1069

FEBRALTRE S, EFREICSWT, &
ZoNBEE R T DCHELLT TV =
JrOBIVEFTVRFL, BZA TV =)
FEZDNN—}F, T2 FPORBT B
FREN—LFI FRELS,
$TYRFATIR, fiaD—FORE
WIEEDS 4 794 s vAadx—=ieLichs
G TR, WESHRBERARICETI—
BHA#RET 24U e biid il o
. |WEOORBIET IHEBEERTS
FRELTHSYRFAIKBTSa V57
FAEERTSE, IV PRYTVRATA
DBAMICHL THIE S BEE K E L TE
RLbDTHD. HELINBERY T
AT LD HDBEELFIEL 12 D TIRIEL,
Zh o OBEREBR T B0ic, 79—+ F B
ED XS RHEIT L 7o b8 - THANICIRE S
NEPAETLEBRLIZDDTH 5.

a3y 357 FPRESVOMKICEY 58d
&, BxOBEIcHT IR Y 7 FOTEH
SHERAN 3. HIFIR ~— F FRTHREZN
B~ FREMFHH S L UBBHWOLET,
LAETEBINDDOTHS. RERZEBRE
FERT DI, EO/—bFBEDLS
LEENRAEE - HRREOH BB T &0 %
BRL7-BDTHSB. CORKT, 237
7 FREBEECOHK L — 1+ F 7 5 RDOER
EWVIEROD LITERHINS.

5.2 24 YT+b

HT VAT ADERETLIC, ThEERE
TR —=F +RED LD IKBBONCRE D <&
HEERLIZSDEXZ YA PENS, R YT I
AV87 2 —AMEREDP SILB.

[4 427 2—2%]

BEL I ABEETRICLELA T V27 et V,
=1,k Vi 3EER) L EbiC fler: Vi, ea:
Vi) @&SKET. HEAZHEDORAR hire_emp
(eName : string, aSalary : integer) T#&7T.

[&4K]

Z7 )7 OFRKIL, BEOCERICBET A2TXT
Drs—+ FILNT, EORFOETBBLIHOTH
3, 74—} FORBOIDIR MK L BB L1
M5 HDTRINEIN S, KkoERIZITREER
BeE77vavERNE 3.
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i 7 ozl 'VEEYTVRFAICET SHOBEER
Fig. 7 The constraints diagram in project
management.

(1) KRR

RERRIZTRTO =} FILDONT, TOBEFHR
BEBMBRBEBEELLEENNERTHS. BET
BZr—bF%E e1:Ey o eat Eoy 29— L FIIDONT,
Neb+F+25R2 Ei D54 7942 NVRAF—2ITBV
TEBINI-BWAREL u:, BRREEL v 2T5E
&, REBREZRO L SICERT 3.
prestate : state {e1: Ei, #1), -+, state(en: Es, #a);
poststate : state(er: Ei,” w1), -+, state(ea : Ea, va);
(2) 7s/vavER

T7YavERRRED/ S~ FOLEOERY, ED
XS RIEICEB XA 3 EhZBEL FR ST
RTH5. BEHTZ -+ +FOEREBHOHNEER
action1—, ---, —action. T# 9. % actions 35 3
s0— 1+ e: E gnT2HREE [e: E, ¢] THA5.
22750 iz —+F I F5REDSA 74 I NVRF -
ZRBOTERINBRTH 5.
(6] 7ud=/ MEBYTYAFLLBTERY
V7 rOfEDTS. :
(1) ZFu¥ =2t p:Proj i) —% newLeader:
Emp #{E& L, p 2R active it$T527 V7 Mid
ROESiEBREN 5.
4727 =28

activate_project(p : Proj, newLeader : Emp);
RIBHEB : 24— + FOWEPRAE, WRRBOARERIH
MU RS K HORD LS IKEBREN S,

prestate : state (p: Proj, exist (suspended,

Aug. 1992

no_leader)) ;
state (newLeader : Emp, job_released);
poststate : state (p: Proj, exist (active,
has_leader)) ;
state (newLeader : Emp, job_assigned);
T7 ¥ avRE : RERRL SEBICROLBNE S
ha.
[p: Proj, activate]—[p: Proj, assign_leader
(newLeader : Emp)]

—[newLeader : Emp, assign_to_project (p : Proj)]
(2) F7uvz7 b p:Proj DFIFHIBE d:Prod
(7272L d=task(p)) % designed DIRMEITT B R
Y7 PRI L HwckehREh B,

AvE27 22—

design-product (p: Proj)
RIBHEBL : ¥~ P FBBHECL NS XOIROL
Pl IY- Y (-

prestate : state (p : Proj, has_members);

state (d : Prod, planned); “d=task (p)”

poststate : state (d : Prod, designed);
77 v a vER: REERL SRORMN XHRER
BEon3.

if state (p: Proj, has_members) then [d: Prod,

design]; “d=task (p)”

B8/ uv./ M ERBYRATFLARBYBI VS
7 T, REMHK, BB, $LT227Y 7 td
SHRINTWVAE, CCTRZ Y 7 MDD TIRIRE
EROASVEREN TS,

a5 2 bR, YT VRTFLCBGT BN FD
REOCOWRICET ML, ¥ 727 aMHE0A
SBECEDRZ Y 7S L+OERTHYD, /Y— b F DR
BOLRETIHRERRTIDDOTH B, £DM4 ¥
VA VF—¥a viR—EBHTIRIIL.

—C, BREBIA TV 27 bADF v —U%
ZORTEREINE, A v &—VERBL TV =7 b
22547V, By A7V b EY—NEX
K A3 VeERBBEINIAIVS DAV TY
AVvF—vavid, RZVFL DT I ¥ avEREE
R 2 REREBICONT, 754 T YV FEY—1D
BEEZHLLA TV 27 PVCBRBZEICE->TIE
ha. ZhER7Y 7 DOEE (delegation) & k5.

27 Y7 ORER—BIERHESLL. b L
SBMABEDOH®KIL, +7 YR T ARBOTHHEN
NATY 29 v E—DE, EDX TV 2 MITTN
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TORI Y7 ETE7 5347 FOREEER,
OTRTO»N—+FEY—NETEHLETHS. &

_ ‘Contract Project_Manog 't with part ¢ Emp, Proj, Prod ;
inter state constraints
state (p:Proj, active) requires state(p:Proj, has leader,

s‘lote(p:Prol. hgs_leadel) roquig sto:le(p:Pro]. active),

© e bers) detel:

p:Proj, has. Proj, active),
:?ote(e Emp, job_ asslaned) ‘aisany e(ement of members(p)*

state(p:Proj. suspended) requires state(p Proj, no_leade),
ate(p:Proj, no_members):

state(p:Proj, no_leader) requires state(p:Proj, suspended)
fransition consivainis

{Proj create) requires state(d:Prod, pionned):
dl:thevolueoﬁoskfortmuealodobjociofl’loi'

(p:Proj. release_leader) requires state(e:Emp, job_lobasoco
bader(p)’

(p:Proj. release_members) requil tate(e:Emp, job. d);
‘e is any element of memben{p)'

(d:Prod, design) requires state(p:Proj, has_members); *d = task(p)®
(d:Prod, approve) requires state(p:Proj, active); °d =task(p)*
scripis
hire. omp(eNcme string, aSalary:integer);
. prestate :state(e:Emp, not_exish);
poststate : state(e:Emp, exiskhas_saiary, job_released)).
fhe_emp{e:Emp)

ate : stat (oEm eh(ncssday . SEI0ase!
D siote: Stoce Emb. ok o 1o JobLrelecsct

create_p >Name:sting, newLeader-Emp, dName:sting);
P : state(newl Job_rek
poststate : ::o:g((p:Pml, exist(active, hag Jeader, no_members));
ate(newleaderE igned),
state(d:Prod, planned); °d = task(p)*
ferminate_project(p:Proj);

prestate : state(p:Proj, exis
poststate : state(p:Proj, not_exist):

, no_leader, no_members));

suspend_project(p:Proj);
presiate : staie(p Proj,exisKactive, has_lecder)):
poststae : state(p:Proj, exist(suspended., no leader, no_members);
state(e:Emp, job_released): = leader(p)”
for oll e of members(p) (stofe(e :Emp, Job_released));

activale_project(p:Proj, newleaderEm
prestate : state(p:Proj, e:ds?(suspended no_leadex));
state(newleader:Emp, job_released);
poststote : sto?e(p Proj, exis active. has_jeaden);
nMeaderEmp Job_assigned):

change_project_leoder(p:Pro}, newlederEmp);
prestate : state(p:Proj, exisKoctive, ha:_leodeo)‘
sto1e(e Emp, job_assigned); ‘o= leoder(p)'

le(newleader:Emp, job.
postsiate : slate(pProj exisiactive, has_leaden);
state(e:Emp, job_relecsed);

state(newleader:Emp, job_assignec):

assign_project_members(p:proj, newMembers:set of Emp);
prestate : stotegp :Proj, ex&l(acﬂve no members)):

of 1
poststate : state(p Proj, exlsr(acﬂve has members)
all e of newMembers (state(e:Emp, ]ob assigned));

)

relecse_project_members(p:Pro));
prestate : state(p:Pro). has.memben);

poststat :otuarleo;u 1 :E v.}lx_ igr :2.

ate : for ail e of Emp, k i
tate(p:Pro), no_members);

design_product(p:Pro)):

prestate : state(p:Proj, has_membens); state(d:Prod, planned); °d = task(p)*
poststate : state(d:Prod., designed);

approve_produck(p:Pro):
prestate : state(p: :Pro}, active); sfo?e(d Prod, designed); °d = task(p)*
poststate : state(d:Prod, opproved):;
end Confract Project_Manogement;
8 232 ¢ Projedt_Management DiER
Fig. 8 The description of contract Project_
Management.
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