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19874 Osterweil =2[1]0AN “AZEYH ZZ M A(software process)E L2ZERIN”
ck= FJ0| MIIEACH Ol AZEY N ZZHNAE ATEQUHHME SHAWAM Z2R8
SIPAEN et 24 L & f0, REEE = AJ 20 0 UE¥2 So LAZE/AN

process automation)Al2 = UCt= F=ZOIRUCE. Osterweil2 220
et Olet 2tedst M2 HPS0l MHEJYD, AN RS A7 AZEYN ZZ2MAES
ledl REEUCH AZEQIN Z2HA 24

=
O (Process Modeling Language: PML)0O

1=
Hu
=
>
un
_>,4_
@

= |2t of
1, PMLE Sdl EZzHAE SN Ao KIsSHE KN F= 2HE2
PSEE(Process centered Software Engineering Environment)2td 8tCH 2 XM AZE

AN Z2AA 2SN ASsh 230 et dHAHS A72=S M3otd, M2
SHo AZERN ZZ2ANA XIS HES Metot=0Ol JIEH0I TI0X ot RS
2 B 2 ZiMsE Z2AA 22 PSEEN st JHRE £Y%6tn 28F
&

=
A= Gget HESS MBotd JAe d8e HAS0l ol £ F St

HO
=

1]

o
I
10

o
o
=

PSEEE HEXE T2% WY ZZMHAE JHALD AZEYAHE JLote =& A=5E A
SH== SEol= == HSstCh 012 240 CHoll 2ol g 2teHst AtdE &9
S 20 BH, 2ZEY N HEHER 5 SR oA XMel &5 =2t 2HAHRIE Al
Of Malgt 2= L HM2IotKl &2e 3% €2 & XNGHQ BUE e = UL L&
ZZAMAN st ol SHUAMN SH(measurement)2 2RI st AR, HEISOHH L4
£ =10 JHHCI0l O WEs JIYdt=s gaez SFHOUO0IEHE €2 = UCH Lt 0l
IH JHOHOISl OloH2tAHIOI Sloh 1 200 st =XIJt SHIE2X %2 =& JY1D, 0lest &

nd
10
=
=
x
e
1>
30

T QUCH MetM Oldst S JHRI At

SOl A0l & £ e LE9 URE ISTHE HR, IZNHE A8 A9 2RE EY
UL, Est =S st I8 HOoIHSES & €2 £ UACH (manual implementation vs

automation)
0101 MEZ0tMAME Z2MA XSSt JIHE CH UetMd A2ZE
A ZO0HAE SAEE HHE TGHH Matds =0/K4= 20| B2 Z2AA Asst &
-0l CH&t J1=2 OFOICIO{OICh.

ZIZNA Nsste st 22 2ME 2ol =82 = = U= JI=01 2 = UL

-

o LZHEES Jdol= =552 =ANE JI0IE ot A &= 24
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= O

1.2

1]

gE 02 HE[2]

1.2.1 28 &0

|E
HU
>
>

10
A
1]
>
w
D
—
O
O —_—
ie)
Q
=
QO
<

=&dZ2 4FoH)| ®oll A&eL=E, FEECZ =AStE HHS
ordered steps intended to reach =

a o =
Ol AMZEZIXCH AJ Hez= AZEYNH ZO0HHAL Hstle A=z StEES
Hl A

2) IZHA XUsE
OTZMAS Alsh Al JIH ZZ2AHIA 0l0I&™E(machine process agent) AlEdl= 1S
Ol0IEtCE. GJIA JIH OIOINES AIE2 H§s ZZNA T 8| ZeD Us

TZNA ZOol 2ol S& =0

w

) Z2AHIA E O (process definition)
AlSi(enactable))tsst ZZAHA HHE2 =M= HEIZ Z2AMHA CIXosS &
= 21 (The implementation of a process design in the form of a partially ordered set

of process steps that is enactable). 2t TZMA HHAE2 S0 KHMEH =9 HAHE

Ol
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o =1
4 QUCH 2t D2HA Hos HYEHs BAUAM ABEEH, 1 ©9ls Z2NMEQ =
2, Sgs Z2HE g 21D 40 M2 2 4 UL

alei(f Zst E2 Z&otD U= T2 HA Hol9 oIAHA (An instance of
a process de

finition that includes all the elements required for enactment). &Al&Jlsst
Tz NAE ZZHA 82, RFLTeE EZ2MA dEs, SHE Aot AFREEN A&

(=13
o
?et s8 S22 FHEHN UCH 0l

il

5) T2 MlA 22 (process model)

ZTZMAS OPIEN, CIAQl, L= HOo =AMl HE (abstract representation of a

process architecture, design, or definition). Z2AA RE2 242 %= Y0, S
4= QL, Qtek AlSH JIsSol0tH Dea & TZ2AHASE ASH0IAE & £ QU ZZAA
QA=E2 TZNA EHZ2 S| /o, Z=2HAS Olo & ZZ2HNA #HAE ol=ct=dl
AMEE = UL

6) T2 AMA T )3 (process program)
JIHIO <ol AeHED] Ao HESHH CIAE D AAEAS FHE Z=2AA FHO(A
process definition which is suitably designed and instantiated for enactment by
machine). ZZAHA T2 2 A {20 Sge A

Y #F0 Q70 M=
CIXtel SIOIMOF 37, 2BH TR IMSHY BlALDD

=

= E O M OF

rol

Ct.

1.2.2 28 W&

1) Z2AMA S4 Ty A3 (Process centered framework : PCF)

T2AMAS FHoot AN ZRE JIssSsS H3dtse AZEHAH HME (a software
product which provides the functionality necessary for the definition and enactment of
process). 0l X2 ZZANIA ASHAN, T2 HA A HHLS, 2EE T2E A

2tol SIAMASE MEote =H, delld ZZ2MA A#HANZ Dz

2) PSEE
PCFE #&0olJ ot JlsSS Z&otl 0d 022 0lE

H
4
un
jo
Hl
o
ol
rr
k>
|E
Im
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Al XIZ(a software product which includes the facilities of a PCF, and also includes
application tools)2 2l0/&tCt. Xd &= HEZIAHOE EREZ2= HEE IR, =

SHE 22| &7, 2AZEN HE &+ S0 UL

3) ZZHA EE5 (process template)

HS0l QAEAS ZX #2 Z2MA T2 S 2080

PCF2t PSEE= & JtAl 25 ZZAHA ZzY AU E KIAD
£ AL U0 otXISH, PSEESHOl MB2 ZR2A =S AELN HECHOIES
2

Zotld UACH dellt & JHA 25 Z=2AHA e AP 2deE EsS A9

ﬂF
on
10
G
it
J2
e
S

Process—centered Software Engineering Environment |

! I
: (PSEE) :

|
! . |
I Metric collection Froject management Other tools I
! I
[ P '; i
(N | Process Centered Framework (PCF) b
I ;
1 1| Process Frocess s —" Taol : I
I V| development enactment : invocation I

- ; service . 1

I : services services service 11
I

Process Frocess
Program Pragram
ttemplate) finstance)

Process
rrodel

Frocess development

[0& 1.2.1: PCF2 PSEEQ <]

Conradi® Fuggettalt “Concepts for Evolving Software Processes[2]"0l A HIQt8H &
TEQN Z=2AMA Jl=g <8 & ZddfA(reference framework)2l JI2E
“Software process= software production process, software meta—process, software
process supportet= Al JHXl 2222 0IRFHM JUCH = A0ICH.

_10_
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1) Software production process

SoftwareE 2t=1, EAlotll, A2+ ot=l 2RE 2= 5= Z&8ot ULL

2) Software meta—process
B ATERH ZZ2HAQ RFQ 2= TE =2 EESEHC. 01242 SE= &
AlE A [E} Z2MA XHHS &

3) Software process support

AN Z2AHA 2522 ANSSHE KNBF= BHRE=E &3S 20/t

k-
1=
Im

|E
Im

AN Z2NAE ZEE ofs

TZNAS THALE, NS3eh, el 2elE Jisot =

2 JHEE2 A2 FX Zdigas M I 2EA0 et OHE S0l
&

24 2012 2 =0
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2. TZNA 2EE AU PSEE

2.1 EPOS : Object-oriented Cooperative Process Modeling

211 e B & S3
EPOSE= Expert system for Programming and (“Og”) System developmentE %ote= &
H2A 2H XIg R2l(Principle)E JIEIOZ ol ZZ2HA RA) =HES U= A
d(Kemnel) AZEQIf 38 #Z2=Z Reidar Conradi(Norwegian Institute of
Technology) SOl 2ol H&EIACE. EPOSE IH EPOS-PMIF EPOSDBSl & JHAl +
o QAZ USHOECH EPOS-PM2 24Xl X Z2AHA 2ed Aol SPELLY X2

HIA 23 = (SPELL Interpreter, Execution Manager, Planner, Schedule Manager)2
Ol N ULt EPOSDB= & 22| E et 2240IHE-MH OIOIEH 0lA0ICH EPOS
= 0| EPOSDBeZt= HIOIEHHIOIAE SHA2Z Gt PSEE SHH0UHAML 2= &F=0] 0l

o
E JIte2 4o S(layer)2 4ot A= 201 SEOICH

-

2.1.2 EPOSE 0|88t ZZAH A

o
lo
ko
>
02

2.1.2.1 EPOS2 ZZAIA0 CHst 2&

A (Element)E2 ES(Activity), 0l 23S ME2
(Product), &= 2tH (Dependency), == (Application tool), A2

AM&XH(User), 2! (organization), H & (Project)S22 H2lotl UCH

~

F(Human role),

mol-

2.1.2.2 EPOSS ZZAMA FHOI2t &I

EPOS OINS Z2AIA ZE2 'GtHU2 2% ZZAAN 28 WRHEQ AFH JIs’

olgt &Aoot QCH WHE Z=2MA Rd2 JgEoz  ZE=s0 28
Jl=(description)0l O 2.1.1 1t 20 WHOHA(decomposed) &6 U =(chained)

otLtel WERIO0ICH

_12_
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(product)2

Wardeal
Oacampoaldan
F

Produet

&

———=—1n [z ompailtlon

XA (task)el Jl2R=x]

Taak

EAgES
ULHY

[O8 2.1.1:

S o

Horkeanm | Chalnlng —— 4

== Fatmula

MBS
o1 3 &l of
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Z HIA
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W

SPIC-20030728-1-PB-001

ol
ol
K
rd
Bl
0
of
(]
T

o
il
nlJ

=
1o

Ll

il

od

o
YIS

i

SPELL OIA<
cHAlet, 1

e10fel

odlz|
T—=o

T2 MA

3

o

S

ISP

D_|H
ZHA0A E

T

EPOS 2

I = Ol Ct.

S|
Bt (type)2 AZEO

F

&

H

A
(=}

oJ
Rr

e}
o0
IH

iy
U

%0
0

o]
Ll

ol

2 XA (post-condition)
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1] |
1 TypaDescriplor Enily EPOSDB
[
types
|Enl|tyT}1:-aDasc | | RefaticnTypeDzss|
2z
PN Eni < Relationy SPE LL_OD
. extensions
—5— B N N S | L
|TaskD95c:ri|:|h:|r| |DalaDescriplur| (Genlnpuls »anDquuIs) Tasking
[Taskenity | [ Da=entiy | Framework

iic>  Application-

Interactor Deriver ol
specific types
F‘ru}ecl
| Cnmpnnent | [ Famiy
| Comp_proj | | Atomic_proj | (Asslgnmerﬁ}- @mplo}mgﬁ
Text Ellnan-
Legend: I I | |
Humanrole P
> Relaiion [ Pescn |
1  Entiy
IT Subtype Of

[D& 2.1.2: EPOS Et

ol C’E]
= TTT

8 2.1.2= EPOSS EtdEE 2010 UL EPOSDBUl= X -2 2L SALSH
CIOIE 2gs Dt UACH AEIEN(E= 2H)= L (unique)dt) BIGHA 2= M4
(identity)S XI:ICH EFY 2HHQ z&2ll= AIAEUMA HOE Entityct= EHYOI
TypeDescriptorct=  GIEH B & E&MStCH £t oo mEE MEot=
Longfieldet= EtL S UL

L8t SPELLE2 IAEARL EFYOIZtE S JHAl dIZOA e E2AE X&ot U
Z, SPELLE EtY oM =4&(attribute)t QUAEHA/EIY HHUHAML ZZ AN
(procedure)2t ECIHE NMB&HCH OIEH EtY2 EtY el FEE MEE W AI=E
Ch. Ef dlEoAe Z2HES YAHCZ LT subtypingg 2oL
FORMALS2t DECOMPOSITIONIt 22 EtY MAXE 25 3H(encode)dts HHE WHWEH
ol ZAHES 242 & M AISEC £8 ot Bt o=z= PM_Entity?t TaskEntity,
DataEntityS0l RQUCH TaskEntityet DataEntity2l OIEH Bt 2 22t TaskDescriptort
DataDesriptorOI Ct.
2.1.3.2 &40 25
S& dHiolgol ost &Y A2 2= B S40 ol M3ECh otLtel ot?l Bt 2
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Ol

o —

Ete
o

=0
-/

cll

=4l O|
= —

10

=40

x

ini;
tCF.
Ct.

0

EtSUA HE2E

ot

4 6|? m e
ol

Al &)
o/ =

$0

EAJEIY HIEHUAMC
redefine, append, concatenate2t
T2 A M= redefineOlLE concatenatel 2| ol

=80 T2 AIHE privateOlLt public@2 AAHE &= UL,

(]
=

TZAME MEAE M AtS=
ZAIM0lE AMIHX

Ch. Et

2 11 ==
22 O SO A

ENTITY_TYPE TaskEntity:Entity {
INSTANCE_LEVEL

FORMALS (Inher=redef)

DECOMPOSITION(Inher=redef)

EXECUTOR (Inher=redef)
ROLE (Inher=redef)
PROCEDURES

t_delete(SelfT:TID)=---;
t_change(::-)="--;
i_create(SelfT:TID)="-+;
subgoals(-+)=-;

} %TaskEneity—type

ATTRIBUTES
Exec—state: = % For task implementation
Taskstate: Strmg = Created % Similarly

PROCEDURES
i_convert(SelfO:0ID, NewT:TID) =
i_delete(SelfO:0ID) =
start(SelfO:0ID) =
restart(SelfO:0ID) =

TRIGGERS
ON-PROC = --- WHEN = AFTER
COND = -+ ACTION = ---

TYPE_LEVEL

ATTRIBUTES
PRE_STATIC(Inher=append) Pred = true
PRE_DYNAMIC(Inher=append) Pred = true
CODE (Inher=concatenate) Prog = --- INNER -
POST_STATIC(Inher=append) Pred = true
POST_DYNAMIC(Inher=append) Pred = true

t_create(SelfT:TID, ChildT:TID, <Defined properties>)=--";

String = ‘in:$DataEntity(read) -
out:$DataEntity(read/write)’
String="REPERTOIRE(TaskEntity)’
String="<Logical tool name,

e.g. CC>’
String="<Logical role name,
e.g. Designer.>’

% Called by Schema Manager.

% Same parameters as t_create
% Normal New generator.

[0& 2.1.3: TaskEntity E+&!]

2.1.3.3 TaskEntity EI&

Jl2 &Y Eteel TaskEntityEtd ol ¥ol= & 2.1.31 2Lt 2 {4SE StringOlLt
Pred(icate)lt 22 &0I2/2 JrXD QUCH otLISl &HY2 Etlel EA, SHQ AL
E XTAGH| A ¥2 2 B dY S8 It UL

Design0lLt Compilelt Z2& empty DECOMPOSITIONE JtXl= &2l ot¢ EtE=2
otel digolLt Se=st =15 YS3EeCt. Projectlt Developdt 20l non-empty
DECOMPOSITIONS JtXl= otfl EteE2 20 =2 deo == LS ststt
2EE 2 Ete &Y olAEA F2|lE HEot)| fI8 SubTasks, 12l otLtel &
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z
A1
MHo
o
e

g 2.1.200A 2 DataEntity ot EF
HHZE LIEFHCE.

H8ol=05% AZE L FamilyOf 2tH B2
S8 N2 HBAMAZEL

Part Ete £ OHE ot EtQl Component Et2 AZERJN AEZ2 atomicst
£ HEBICt 0 Bt 0l=s e, Ity 2% S= H8ot)| st o9l B2 0l EHE

Ct. OI= Bt IABAE=E AZEN 222 &M WES MESt= LongField 1A

0
o
3
©
(@]
2
=
o
o)
10
Q'j
10
m
=
M
QO
3
<

o

Interface2 Body= ImplementedBy 2t Hl EI 0N 2ol HZ2EHNH U= Component2l 2t
A0l ot EFROICH DependsOn 2 H EtYES &2/2 & Component ot¥l B2 A
ZAIHAZCH.

214 =4

2.1.3.1 O21&4 X

i
S
s
|0
Hu
Ol
]
0
Q'j
rr
H
ey
un
10
(@)
U
o
i
HT
=}
M
kJ

J8 2.1.4= EPOSDBZt Ol =
ACH EPOSS &2 3 s €0l U= = UL

F

o]

1) EPOSDB : @ (uniform)
U DEXOI MH KE GOl

o
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4. PM Model and Application
3. | Schema Workspaoce Planmer Project Cooperation Process
Manager Manager Manager Manager Engine
2. - R
SPELL Interpreter

I

][

Software Procass Imorovement Canter

Is

WorkSpace

¥ Prolog DDL/DML & XPCE ¥ ECM
( DB Kernel )
EPOS DB Client 7 S—— ]
N N - Object Access
ﬁ RPC s Transaction Mgmt.
f ' - »
Versioning (CaoV)
EPOS DB Kernel
S
/ \\ Low—level Records
C-I5AM / \'_"—_—"'—./
iy UNIX //
[1& 2.1.4:EPOSDBe Z20IHE T3]
4) E3 STHQ = S8 TN SHEE Z2AA 2Y 0 MY BN 22 =2
M2 M H (Process Schema)S JHXILD 1, EFO SHZSW 242 QAABHAEZ X
10 RUCH
2.1.3.2 EPOS Z2AHA &
1) SPELL Interpreter : SPELLR J|s=S ZZMA BEE HASHT

2) Execution Manager : SPELL Interpreteret &

N EPOS ZZMNA XS 0|F=E &=+

2, SPELL InterpreterOil Al A= = EtAS ;i'ié*[}.

3) Planner : & X0l oA 2 XSO ot HHS MAEHCE

4) Schema Manager : H2l& EI2SS +FotD HMol= 89 &2l &

5) Workspace Manager diolggiolao M&E= DL A RYIS otl=
workspace?t2l check-in, check—outll 2t#A= XS e BHCL.

6) Cooperation Manager : &% g =S0ol= ESHME(Cooperating transaction)2t2| o<

g SK Z2ESS 4
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7) Project Manager : 02l ot RS20 A=EHS E0 SLZA 02 HEXS2He
=& ost A BEESE E0=0
2.1.5 Gl

EPOS-PME 01E05t0f ZE€&ot= AEAE 18 2.1.52 &0,

Dele gate ld: 14179, Status : compiled

=== _0G IMFORMATION ===
QOIpZ00 - progsct started,
QOEOOI0Z - ispus L= started,

composite_pr

d

1 41_._¢2.... .

COOp_MEr

j_di-.EE

edule_aos]

el

P TR o

Hify_teostelan Ee=t_unik

[0& 2.1.5: EPOS-PM2l 32 0]
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1 3£
2.2 SOCCA : Specifications of Coordinated and Cooperative Activities

2.2.1 JHLHIE & S

LATERN ZZNASE 2EEot=E OU=-Hd U Y (Multi-paradigm) 28 S01 &0l A et
S0l RO OS2 2F otUe =2 Hetgol JItn JA=d, =2 & (Rules), EEE
S

T2 (Imperative program) = IHEe2|Yl(Petri-Net)OICH 0 &

) = ==} T
A0l A= HMes =2 HAE(Text)E JIB2Z Gt= Iz JIgS JdUs A0, =
e URE Z20HY H =2 F&3 === MB&ttie A0ICh 0f S22 U0l
= I(Formalism)2 <918 JI=Xol SO0l

HOt 2d XME 2y Q620 2

O XSotEE 2t=C s

(Perspectives)S =ZelohAd 22 5t= &2HE Mot UX 2L

A2TEYN Z2HA 20l e = Complexity) F QFAIEEES D2 O, 2€

= Ch HMe =& (Low-level)2 2gg &£
T2 HIAS FEH 2MAH & =F(High-level) EHIE Jl=dte ©HI ER6tths=

Z0ICH EMe AZE/N ZZ2MAI 28t 2 2EHUHA 220 2L 2 = AN

OF ot &£ 0lXS 2ME FAHZ Seotes YYH0l ER6tC= A0ITH A= 22 220A

& 22(Human part)0] SAIECZ LIEtY 2= U0 0F stCh= Zd0ICH

SOCCA(Specification of Coordinated and Cooperative

o UK SES A0I2 dsHES BAMHECRZ Zgols AZENH =2

I8t AN Al(Formalism)OICt £8H, SOCCA= MIJIKl Z2E oz ZZNAE

212 HIolH &2&, #<(Behavior) 2&, TZAA 2AHOICH 2 2ES 2G|

off E&E AHEI-2H 2L (Extended entity-relationship modeling

Xg @aa J|g, A M0l CHOlOf & (State transition diagram

S8 CHoI 2 &(Object flow diagram)E 01 & &tCt.

2400
n t
0

30
v
A

Al

Activities)= 1M 2£2(Human part)

2.2.2 SOCCAE 0|88t ZZANA Ho2t 43

2.2.2.1 SOCCAS] Z=ZAIAO CHst 2

SOCCASl ZZAMAN Oist 2#F2 3o HoE dHESZ %4E = ULH
- IZ2HME E(Project team)

LIZMEES dot=s 8 W UH IS Letlt.

(0ll: project manager, design engineers, quality assurance engineers =)
- ZZHE 2 A (Project documents)

mEME X =0 MHGE SAHS LB
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(0ll: design part, code part, test plan, test package S)
- & (Task)

D2ME MY Z0 T2ME YRASO| HOF B HYS VI

(0ll: schedule and assign tasks, modify design, monitor progress &)
Jdelld, #o dHEISS JI=22 ol HI0IE, &9, Z2AA 2H0lels £ U2 Al
2o 2 dict2 D 24& otAH =0

2.2.2.2 SOCCAS Z=ZMIA HOI2 &

02

-
Is!
Im
j_g
=}
Is]
Hu
=
|-
O

dol SEEEe I M0 2UE2=Z 0/1RS
Jhe) AFHEZ 12 sis

(Modularity)% SAAH 22 LS HIol=

Olgl AIZt0IA SOCCA= Ml JHXl 2HE UM ZZAl

Ol 2%, ZT2AMA 28 0l &9 2AO0ICH

o
2r2to] ¥ s 2EEotIl o M It &

o
JHI
Q'j
K
LU
Q
=)
2
2
o

Ml &4Al(Formalism)S OIZ8tCH. S G0l
B 2E2 AAHHO HAN XN B2 UECH 0 M AISH=sE A A2 &
A EI-2tH P&l (Extended entity—relationship modeling)2 JIBtC 2 st 2Hl X

& dal JIHOICH SM Z2AA 232 AAE9 Jls(Functionality)dll =&S S
0l M= 2H &5 CHoloI 2 (Object flow diagram)S AF2SHCE AR &9 2E2

g1c|E, Sol UOolee gets d8ote A8 =Ml 8= ZEC. 0 e o &

Ol CtOIO{ & (State transition diagram)dt PARADIGMES AHEStCE. PARADIGME & ch
HY D=2 M A(Parallel process)E ZAIGH fIoH HEE HA & AOIC
O MJHX 2&ECel RELZ S§cte Y- JI22 dtue gAl gaez Ji=E WE
N TS gAH Aoz JlzsE WEs Jl=dt)| /i XM 28 REQAE F
Of 2 S&idt= 240ICH 0l2dg <o 2& & Otllel A (Scale)dl WetMdE 2
2 U5 = 220t JCH 0 & AKXt 25 D& 230t G2 HOIZ0 Jl=% !
ULCH
Data Behavior Process
Local class external behavior | process
attributes states components
operations transitions inputs/outputs
Nearby relationships internal behavior (de)composition
part—of states
is—a transitions
Global relationships coordinated flow
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general behavior objects
uses manager from/to
processes
subprocesses
traps
SOCCA Extended State transition | Object flow diagram
concepts entity—relationship diagram
model + PARADIGM

[ 3£ 2.2.1 : Specification perspectives of different scale ]

s E22HeE {2 MIHK 2E S M= MIHA 222 AN 0|2 S8ote 2
Hol CHoll &Hol=S= &tCh

1) ZeHA CHol Q& (Class diagrams)

OIIAE 2eiA Tolofa&e M SAHZ2 AH 2A0. J SHes =288 2X9 H

HS2 2L HS 222 HE S0 AHS A0l A= part-of Bt is—a 2H A
2 OI0IH 2t82 locallt nearby AAYS HAHEICH SM HAHl= 20HE LEtst
S FOIettH. AW SHl= S&EE dHE -2 LEEo 2t AZM UE 2
A0 HEBote QHY0IEE HHE ScHAIL AHESt=XI0 ol JI=8tCh. 01242 uses
1) S£E2CH 01242 import/export CHOIH &AM T2 AZEICH.

SHe= ISPW-65 212 M SAH=Z Jl=s HE 4dHEAL. R SH= ISPW-65
A2E SeA ooz Zast H0ICh

_21_
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i Docu
EQ } ment
— + I | |
Project QA Dgsi n Design Test
Mana Engi ngq Docu Docu
ger neér neér ment ment
i i Test Test
F%écgijﬁ\ct Design Code Plan Pack

; Projecto/'
Project 0/ Docs /
O

[O& 2.2.1 : Class diagram: classes and is—a and part—of relationships ]

FIohM  ZHA2  attribute 2t

H
o

o

SdAsS2 HAAHECLZ SE0 UCH =4
o

operation 1&2.1.201 ESZ0N UL

[

Design Engineer Project Docs Document DesignDocument
d versionnumber
name locumentname content
. . . prepare
design create_version open_for_modif. create_first
review modify create_next
close_maodif. open_for_review
review
close_for_review_ok
close_for_review_not_ok
copy

[O& 2.2.2 : Class diagram: attributes and operations ]

8 5 HE sSAI0 2HoF etCh O =L, <2 attribute?t operation=2 LISl & X

< &
SOCCA ZH<o OE =20l 22 sHA=(returned) A HIIZO UCH O 2.1.10
Me &2 A28 S0 is—a ZHHE &2 L0I0I2EE2 part-of ZHE HAISICH H2
MopMtE2 A2 G202 BN is—a 2HE HASHLH WE =9, Engineers=
ProjectManager®2 DesignEngineer2 H#HAE = UL
= CIAEAS It OJHUIAM nIi DXl Dts6tthe A
SN s OE SdHASS HAG= LEts 2t Jge 3« 0ol
o

g FolEIC) 9

&0l &X 2l oo = ScHAR Zot== MetotRUCE. 0 Met= CHolo 18

LHOI DesignEngeer, ProjectDocs 2l DesignOlet= 2 A2 modifierset reviews
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cte 2Etet 2HAHDIF L

S g0l LIEFLE QUCH

=)
50
w
=)
»y
10
a
D

Design

, Design
Engineer

Document

Design Code

Docs

[O& 2.2.3 : Class diagram: classes and general relationships]
=0 Bl 2 0l 2tHO0l H0ol= AXMI 00 L= & Jlict= AS HBSHC.
£ W AN dd=E SeHA CHoIo A
ol SEE AHEI-2H DY LEHEOCZ =M UK L2 HEE FIIEHEM
OIFUH&AICH MZ&E Ol& 2 &4l uses= CH2SE export operation0l HCIA import
= GAISCH Ol &2 Z= import/export CHOIH OO 2 HEE =0 US

Design

Project |
Engineer uses4

Manager uses1

uses2 Design

usesS

Project

Docs uses3

!
1
1
[
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

outside

examplei example
scope ! scope

[0 2.2.4 : Import/export diagram]
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2t uses &A= attributeE JtAI=0, OlXE import_listetd 220 =2 importE =
operation2 0182 clAEZ 22 [ AMEECL 0 2lAE= 22 EAoldt: M2
CHE UAEHES MOINIAME CHEM 01X 2 0] AAEAS A EHAJULCH HE S,
DesignEngineer= Design2 = 2 E LCI2 operation2 ZR2Z &)= 6t1), exportol) | =

ot=dl 0142 HA&0| designer@! Xl, reviewer! X0l et Eet&ICH

12

2) Aef &0l CHOIOd O & (State transition diagrams)t PARADIGM

QoA T2 22 oI 0ME operation2 & &H(dynamics)OlLE &2l (behavior)
Ol CHolAM= DJl=olkl 2ZQUCH Al &0l CHoloae E3 A9 22 &< (local

behavior)lll =& & AECH 22 = F I UE 2 2ELH=M, A2 A=
32| (external behavior)2t LS &< (internal behavior)0ICt. 2/ &= AL0HA 20l
= AN2ZF exportel operationsSS FE2= o =ASS AL UWER A=
private operation1t CHE Z0IA importE operations F2& GlE&E &=ASS FAl
StCt. O HRISS JI=2 M= MIHA HAHIE S M AR = 2 SHAE=R
YAECH SM 2 220 oA 22301 CHE RUA 0™ operationE importdt= Xl

HAISHCEH. AR 2+ operation? WHE #AS HMISHC.
OIMI2E HE SoiA &E MOl IOl 1SS SolA HIAE HAMole 2

njo
Hr Mz
02
ol

2CH OIJIME GIOIE 2t 2eEE XHME 222 MAA2ILD al operationsS 2l &=A 0l
=82 UE=CH HAHM DesignEngineer?l 21 #RFE YAHote Rz AEGHD C82
Z  ProjectDocs®t Design2l 22 HHRE YAHSHACE DesignEngineer2 export

operation2 CtS1 2 C.

design(doc—name)

review(doc-name)
HM CIXel AXLIHE SAIO Odef CIARI0ILE (el elF(review)Ol EHE &= U2
£ 219 operationg R2=0 JUHAH EFE =M= QUL 01XS D822 LIEHW
CtS3t 2Ch

|0

e

review

starting
review
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[O& 2.2.5: Design Engineer: STD of the external behavior]

? AZ 0 A neutral &Ei= CIARL SIXILIOIOH CIARIOILE 2I=E OHXIY =S0te &
EHOICH. Start design &fEf= CIAI HEHS AlFols &tz = = UCL &0
neutral &EiZ =0t &MOI0 220l &0 AKX &Lk 02 0l HOIol cHEot=s

ot=0l & O H&3| Lot 0l M0l= X (W)

export operation0|] iCi= s <
oF g

i
0
0

g ﬂJ

CIXtel A0l 3 AIEE QOO 0ldS £doted AR W
A0S 2t &0l CHoll Z0tOF ot=0l 0 2E2 PARADIGME £Zg I & 0O
Cl

=2 o
CtES 22 ProjectDocs2l export operation2 & HEM O3 &

;

0
=}
fwl

create—version(doc—name)
OIS AR &0l o022 LIEHWS ChS 1 20t

create_version

starting

neutral creation

|
o

2.2.6 : ProjectDocs: STD of the external behavior]
tAl e Designlll Tist 21 #RIE AHEKX. Designll export
b &2 Ch

= .

O™ O
—/ T —
=3
—

B

Ct

operations

0lo

o2

oU
HU
e

=

prepare
create—first
create—next
open_for_modif.
modify
close_modif.
open_for_review
review
close_and_review_OK
close_and_review_not_OK
copy
?12 operations2| JIsdt &=Act= 2E UM Designel 2t ClAEHA= HEG| CIAR!
FAMNE otle HHMES HESHU= 242 JAGHA 0IXES & &0l

EtLHE TSt &0
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OIMI2E 2 operation2 LS LIS FAMH 2L HNH <O 2.4>0M 2 uses ZHH
ol CHoHA Jts 8t importE operationE2l 2|AEESE LIEFLHOOF StCH 0 2lAE= &
£ uses ZH QS import_listet= attribute? gt ZH(value domain)g O H&dl A
2 AN SHCH AH 2lAE= TS 20
uses|
design (doc—-name)
review (doc—-name)
uses2
create_version (doc-name)
uses3
create_first
create_next
uses4
open_for_modification % used as designer
modify
close_modification
open_for_review % used as reviewer
review
close_and_review_OK
close_and_review_not_OK
usesb
copy
prepare

close_and_

review
able

review_ok

review

close_and_review_not_ok

open_for
review

create_first open_for_ close_

fiable

create_next

[O& 2.2.6 : Design: STD of the external behavior]
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?1o elAEE Jts8t 2 importE operationS£ Jt2l2ICH EF 22X A0 [et
&Xl 12 operationS0WlA 228 0 AXMZ importelCt. WE =%, CXA0IUHZA
DesignEngineer= usesd4 Z2H2l A 3JH2 operationE ERZ otX2 7 HEA
(reviewer)2 M= uses4 2tH S OFXIS 4JHS| operationE ZR=Z &tCh OIM AXMZ W
2 AN CHol FBHE HEX. WHIIM=E 5 WS #HAS FAISHCH 022 int-
design, int-review, int-create_version, int-create_next Z12l1) int-OKOICt. O
operation2 WS & M WH= S JtXl GHE &42 operation0l gaig =~ UL
HWM EAE2 callolele= prefix2 AI&Gl=  operation@2 M diYcl=  exportE
operation0] ACH. M A2 call prefix 80| AEE= A2x2 ©X WF operationS
JtelZICh Ol = actete prefixdt 28 201 U= 01HX2 U St 2
OIS L2 S0l 2& = J0ICH OFR prefixdt e X2 WR &2 WUHA WEH
el XS el 5042 R &9 BAles s J8s0 20
finish_design

call_open_for

call_modify

[0 2.2.7 : int—-design: STD of the internal behavio

call_close_modif.

modify
asked

r]

_27_



][

Software Procass Imorovement Cantar

SPIC-20030728-1-PB-001
I

call_close_and_review ok call_open_for
review

act_review call_open_

call_close_and_review_not_ok

for_review

call_review )
review.

asked

[O& 2.2.8 :int-review: STD of the internal behavior]

release_version

calll_create_first

act_create_ det._next_
create

asked

version version_no

call_create_next

[0 2.2.9 :int-create_version: STD of the internal behavior]

act_create_ next
started/ version_na

[O& 2.2.10 : int-create_next: STD of the internal behavior ]

call_prepare

prepare
asked

[0 2.2.11 : int—OK: STD of the internal behavior]

? DS 0A 28, Design Engineerl WS £ UEIWHE int-designdt int-review0il
DesignEngineer2 2= exportE operationg ZE&otd UASS € = ULH HI=E &
&0l ProjectDocse 22& ottt =021 LR MRIQ! int-create_versionfiAM = S&otL
USS & = UL =2 Design2 & 2 WR AL int-create_nextet int-OK=2

copy2t preparecl= operation & ME ZES6t=0 0/2H2 DesigntlA  export& 12
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Design0fl importE HOICH. & CE =8&Q2 H&E2 actE prefix2 dt= operation2
Z A&EEC= 24210 0 operation UWE &2 o 0

KNSNKA 2AF H2t HF A2l 220l CHol M £ FGSHALH 0 &Pl BHMES 2BF

| == s

e =z o= .o I'.

H>

tHOlete S&EE2 I UL OIIMEE= 0l A0l Z=&(coordination)0il CHaH

N ZdotAt. oM AGHE A0 201 HE export operatione A& =2

LIS &S AHS AIZCHAH SO D& HESHCH 0132 S He =XE &2l A0l
S O BF]R2 U=l EM= 229 WS #2 OE HHe 2R

type-10I2t) EFs&ttt. deld £ OE 2FE Adotell, 0 2Fs &2 HMa 2
E UWF = AR 922 =A, =%, =Ad AETE 280t &6 Flofl &

0 JI M= subprocess, trap 12l12 manager process® PARADIGM JHE S 0|8l
PARADIGM2 &2l coordinated parallel processes2 HAE <o HEE 2H0|CH 2 &
20 Tist D120l 0F0ICIE LS 22 494 HZ J|s= 0.

PIZAMNACS =XE0 #e= & &0 OIS SoilM JI=& 0.
AEH MOl CHOIH UMM = &28 subdiagrams(subprocessesetl) 2&
Chot g Z2MAAL =HES NHdtH Hol&ICh
(3) 2t subprocessi 0l A EH%(trapsE}D_ SECHS0l HoH&CH 0lX2 At
EHIOL & o &
(4) 2 AHAHS, #RAS AMO0IQ subprocess& A0S IJtsdt &

CHOII &0l 2ol O XHMlGl D=5 =0 0l2Xd2 manager processcty) £EC.

S =
SRS
NN

St subprocesstiiM Ct82z n&t&

o
N
I
rol
© 0

UM AR A CHE HAHE A NAUHAHE U HRAS A0IS S2UHA 9E s

ot 3SR E AHSOIULE Olzd2 2 2AF ] HAE PARADIGM 220 M manager

processZ MH|ASI=e £=2 F2JF 2 = Ul= A2 <&l 0] manager? 1&02l
=

(employee)2 StHOZ = importE operations
=& export operation2 WS operation2 &l&ct= 24 KAl LHE S| 0ICH

PARADIGMSl Al 20 QL o 2F AEfs &Pl M (behavior restriction) =,

2t 1 Z019| subprocesstl SHEE Lt 0 CHE2 managerdt E& &AEH0 U= M 2
°10] O=2 #HRAE 0| subprocesstl StAGIESE SHCH O &S M2 S &<l X
o 0let) 22l=0l 01222 manager2 &M AEH0 2AESHCH &£, 22 #LQ 2 MO
= SHe zE BEF F, &M #H ML trapl CHSECH O HE2 managerdt &
gel 1&ECIE0|l 0l traplll SHIS MO HMOIE & = USE KL 28&
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PARADIGM ZAl= H* S&oI2Z 0IINs TS &0l Tt WHIH L&

£ manageret DNEQES A2 JHZEQ WEOl Jls=&EU. M, 2 DEQ
subprocess®t trapsOl managerOll CHoHA Jl=& Ch. A'BH, manager?t &0 &
Ol AtOI2l THEO0l HAIECH Subprocesset trap2l 22 Ch8W 201 LIE
HXN subprocess= e HIAE MU Bl MOl GO AH2 2 LIEHL L2, trap
20| R0 MHE EEols HE2 Mo S22 LHEIHDL
HIIM= otltel OIME Sof PARADIGMZ EEot= HEsS L0t 220 A=
DesignEngineer2l 22 EHPE PARADIGME OIEacHA Jl=8t 210ICH GIIA D82l
wO

S JHe WE &2l DesignEngineer:int—designit int-revie

T oo o
2o o=

|'|0
=)

|Ct. Int—designdt int-
review2l subprocess®t trap2 Cts &t 2L

finish_design

call_create call_open_

G tign
: asKe :
version for_modif.

act_design|

[0 2.2.12 : int—-design’s subprocess and traps with respect to DesignEngineer]

_30_



][

Software Procass Improvement Cantar

SPIC-20030728-1-PB-001
I

s-3

call_close_review_ok

. call_open_
review
asked/ for_review

call_open_for

call_close_review_not_ok

act_review

N/ review. |
asked /)

[0 2.1.13 : int-review’s subprocess and traps with respect to DesignEngineer]

J2lld, manager2l A&MEH2F subprocess AROI2l, £ &XO|2F traps AOI2l TIES2 O3

0 D=2 UL Subprocess= AMEHQ| St Z LIEILE /U1, trape M09 cre
LIEFLE QUCH.

5D LHA
EH manageret L
0l 2= SANAM2 S&OICH OlM £ 80l Jl=dte A0 CHolA &

A OHE ROIM design0ll Ciet =01 NamelOlct= 0I§2 SAE DHHE ==
2:

t=21} t-4= managerdt e &P & otLIE A

2 10t2 DesignEngineer= neutralOl A starting design
&OIBD] floHA =OIEUJCH dedLh O =2t DesignEngineer= (& 3| starting

design2 2020 UL 0lH2 int-design0l 1212| subprocess s—1 LHO QU2 LSt

sy

_31_
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trap t=101 ASE 20ISCt. ©X  int-designOl trap t-10 SE&& F0,
DesignEngineerdt neutralil Al starting design2% &O0|& = RUCH Start design AEH O
S0AS [ DesignEngineer= subprocess s-2Jt int-designOll SEotIIE FHSHC
Int-designOl trap t=10i AAI| =20 trap t-20l SHZ I H2 S A0 no design &f
EHOIA =SAl s-2 W22 XN:SCH Trap t-201 S0 JtAH O DesignEngineer=
starting designE MU neutral£ &OI8FCE Int-designOl HoHM H#IHEH, 0|XE s-1
LHRO A XtEol 228 LE SES UotHAM JEGIHM Z2UHE trap t-122 02
Ct= AE S0 22 t-101 S @& 8 DesignEngineer= G 2l R LE O
el A& = JqO &2 2A Namelll OHol & ot= 02l DesignEngineers Al

AHE Designlz HIIZ 1D NamelOlcl= DMIHHERE JIXl= oLl S2A0 O

HCHL type—2 S&I2 &l Ax
el HE Ol 2A=HO0ICEH 010l type-2 SAI0l Z2HA ZE9 Mdin 23 A= 0l

S=O0ICt. el PARADIGME type—-2 S4&I2 Jl=ot=05% S S ZotCh.

3) 2uso S8 L U

=0 < =2«

un
0x

0f ZllM= 2ciA GOl &0 PARADIGM EAIALOIS] AZ 0 CHol A & HotAllh.
2di& ol ag2 Oole 228=, PARADIGM Z2E2 &2 = P
CHOI &M= S40ILH HHMS A0 HZ0l 2HE SoilMd 220 012 2

gl A S2 OOoIE EAl AOI0 O™ HZ0] JAS= LIEHHCH PARADIGMOIA = Ct

&5t MRS AMO0ISl S4I0| subprocesset trapE S ELCE 0lXdE S4101 A0
e dsts ==X d&s6l Esstth

CIOIE Jl=0lAM &elel Jatlt Pl AL0l2 Sal2 & JHAl &ez BHHECH AWM
= At 2H CIAEHAO attribute 2t B1301D SM= AL 2HH AIAEHAS F
b £= AHIOICH &9 JI=0id= OIOIEH SH2 4HE Sl AIAEe2 2 = U
Ch. O™ &= O e AE, &O0l, O &O0IJt 0|1l &EHe detez R0
Old2 & 2&o S0l Bk 2H UAASHAS I, BHA, At LEUAM HO|
o ¥E=S JI=E2EM OIRHE £ b= <Ol

dlze 2 HOIJF GIO0IEHN AEXNC gdgs FAe E=lh Olgs @2 R0t

operation SE2 HlsJIHCZ SYet 2R &It 0| operation@ AHIIEE A S
Ct. CHAl O 252 &2t HIsSIOIE22 UWe &8P = oLt 0] 22 0IREE A

SHCH CHesh F&0l MARCZ =2 € = UL 0™ HO0l= “implicitly modeled” (2t
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Transition Effect on data

(call-design by ProjectManager) Insert instance of modifies
design relationship with
act—design status:= passive
(call-review by ProjectManager) Insert instance of reviews
review relationship with
act-review status := passive
call-create_version Nothing: effect is postpond
create_version until after either call-create_first
act-create_version or call-create_next
call-create_first Insert DesignDocument
create_first with versionnumber:= 1

(act—create_first ; i.m.)

call-create_next Insert DesignDocument
create_next with right version number
act—create_next

call-open_for_modif. Update modifies.status := active
open_for_modif.
(act—open_for_modif. ; i.m.)

call-modify Update DesignDocument.content :=
modify <interactive input>
(act-modify ; i.m.)

call-close_modification Update modifies.status := passive
close_modification
(act—close_modification; i.m.)

call-open_for_review Update reviews.status := active
open—for_review
(act—open_for_review; i.m.)

call-close_review_not_OK Update reviews.status := passive
close-review_not_OK
act—close_review_not_OK

call-close_review_OK Delete instance of reviews
close-review_OK
act—close_review_OK

[O& 2.2.15: DFDOIA CH2E &MOl0l CHEE= OI0IE S F&s JI=8 o]

223 &7

2.2.3.1 B39 F+x

_34_
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SOCCAY Leiden tfdloA] 7=l T2 A~ 28] WA Zo|c)h & fsto A SOCCA
HA7(editor) = WEstGleh. o] v+ AutE JpdEAom § 7|0 =52 /\Pﬁﬂﬂ
AsiA AukE dEsigivial gt o] AR VIE doly dAvks Adsiy F 5 ogE &
AEE F71 dA4olgtar gtk SOCCAS 542 ts H(viewE Adst7] f1siA
MVC(Model View Controller)& 7|8 Fx2 39tk 18Y, Controller’} Model@}
Views} Zdt oJEA4E 72 o374 & Controllerg #2314 23l Model?} Viewol

View

Model View

View

o]

[1& 2.2.16: SOCCA HEIINAS 22 Fo 2]

o] = Al R FAHol k. o] F-EE5E st 371 A (package)ol EIHE
L=k 2 S 71A] 7} Zyzke] ol thgH = Fr(viewes

1 G E
O AT Ak o AL ES F ZAs A 45 48T W AgHE
= X3

aul

2.2.3.2 oA

o] 7] A= AAEA-28]2F 3’ (Producer-Consumer Pattern)& SOCCA HF7|2 REF
& & HoFEr AA-2MAr |2 Al e SYaE AT o] Buffer,
Producer 12]3l Consumer®]t}. Bufferi= AJAHA7} e olo]HIES 4n|A7} 4nH|E
w7} =] 7FR 22 91T}, Producers put(value: string)S 35S0 23 Bufferol] ofo]ElS
F7Fsk 4= it} Buffer®] =717} Algko] Qo2 &2 Produceri isFull): boolean©] true
E E¢ 9 ofolelS FUst 4= {lt}. Consumers isEmpty(): boolean®] trueZ® =5
2 e 3 getO: stringS &E3lo] ofo]l®l S ¥ A Bufferold 7FAS 4 dth
Producert produce(amount: integer)E Z&3s}lo] ] B2 olojHlS AASIEE &
o

9t} Consumer: consume(amount: integer)E S&3}o] ofo]El &S AH|3IT}. o] AL

SOCCA #F7IS AHEsto] oWl w53} 2
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f Producer A Buffer f Consumer

|, ‘ adds to | | takes from

1 P e

B produce(amount : intg A putlvalue : string)
A getD : string

@i isFulld : boolean

B iseEmpty0 : hoolean

[D& 2217 : MAX-AHIX THEIQ] SOCCA 2¢]

_36_



« =
SPIC_20030728_1 _PB_U[H Software Process Impravement Cantar
A N

2.3 MERLIN : Supporting Cooperation in Software Development Through a
Knowledge—Based Environment

2.3.1 HLHE & E3
MERLINZ =22°| DortmundiBt0ll Al £8= Merline project'S Sall HLE T2 A
SAO ATEN JHY BB Z=ZEEIQLCZ, ZZHNAE JI=6t1
=0 ruled|Bt D=2 AFEStLD UL MERLING AtEXeE 3AH & AE2LZ UF =0,
2t A

TI2MA XL S0 OHEX & 22/ 2S00 SHH Z2A AL O

d 2= MERLINE rule(prolog?lBtel T2 AlA R AN)E Sol S ZZHLAE J
olgt Mols JIXLD UL, INLX L 22X O82 BRe HoA=E ZZMHA W =
SE0 AZERUHE Moot M L0 e MAS JHAILD UCH O AIAEO0l Al
3ot FE2 HLY 2ol HASS SES AFEY NS 2ot 0IR/}ACH= H(the

computer supported integration of development and management activities)O0|Ct. 1
Ol ZT=HE 220 M ZZ2ME MEHH st 22to E2E 22 = /U1, 0l
ol 22s HRAZE SA HLXUHH LS 2= QUL

X
(=]

>

Io

o &

0%

2.3.2 MERLINEZ 0|&8 Z2A|

iy

2.3.2.1 MERLIN2| ZZ AIA0 CHEt 2H

MERLINS| Z2 MIAN st 282 U382 JoE dHESZ 2U4E &= UL
o 2= (Activity)
ATEYN MEQ Ma 2HE SHE SF6H| st HYs9
(0ll: specify, edit, compile, test a module S)
e &5 (Role)
=C/ECeZ e LESH 2= gss9 O
(0ll: project management, design, test &)
e 2 A (Document)
LATEN MY Z2AHA SO MAZHE &= JUs AS
(0l: modules, documentation, test plans S)

X+ (Resource)

" Merline2 AZEN U 2252 12 S50 BAES 0260 & FHEOZM ATEF0S
HEE 4= UTE oti= OOICIHE 10 AULH Olelet S2SZFH Merlinedt 22 ZZ2HA S8
o AZEN Y SZ2 MHLASD 2elNS0H zliHetel 2 Hsg = AL, ATEY O
ZZ2NA UM 2SS -8 = JAES XFE = UACH Merlinellet= 0152 =29 “0tM
OloEa1"0ll Ltee= f@/\t Merline2l 01§ © X222 0OIHE ZAIGHH OtM&01 12 LtE & C
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(0il: editors, debuggers

U

: PROLOG-based process definition language

SHMA H2

1T

2.3.2.2 MERLINS

tHA AL XS

<l

Z Al
As F=0ICH

S x0ia &
MERLIN Liof

ol I

T2 AA

MERLINZ|

J
ot

<+

ioll
0

<k
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il

KO
uir

0l

il

=
[—

HH ot

ni

6
RO
w
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o
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gJ
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70

U
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K1
70
£

J
AK

o

ulo

oI
Ul

o
il
OH

ioll

9 WO 2 mi_c

Ct.

FAI A

2

il

S XHOlA

H

MERLIN Ol Al

ReE=o
=" =T

k

S
[usld

Jr?. old

JJ
1o

t

ol OF

RIDEX

of

0

=0l O

=3

AL
=}

FS0l AEH0I22 0leie

S
S

Z ANIAD

T

o2 Qlof

|.

S
S

2 TAF

o
ur

U
53

<+
o

RO

210l

Iz
, =

2l (semantic)& JIMOF &t

o

A

o

==
1o

Rr
Of
od

2oz U

E2=2 =YotH PROLOG goalzZ E2ITZOALCH

PN

3

S
[usld

tH

0IR 2 MERLINOIA= Z2MA HO HOM(Process Definition Language)Z A

F
PROLOGYIEHS| ruled|

i

Z A AEO

oldd

1L

2Ol Ch.

&8s

0

FO4 MERLIN ruledil CH

¢}

2 Allel

nl

=

Jeld Miller=

1 A= quality assurance engineercts SES,

Smithet Millerct= & 2ol JHEXIF ACH

o

=

programmerctes <

ol =
M

ni

X

t

J

ol
ol
=)
i)

3

2 quality

LUl S<IrL

—_

FXFE] Bl A 2= A SH

=|

LMH —HriL

=

mAeatlirmamean ArnairAanr L +Act Alarm Nl DITHE

HX programmer0ll 2
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[O& 2.3.1: OlH AlLI2IR]

°

ar

TEAN N Z=2MA= Kernel, Process, Project dl22l Al JHAl etz

nx
E
<2

== HIoIMeE O 3.29 PML(Process Manipulation Language) =2 0l A
=2

o
O

ot 10, PDL(Process Design Language) SH0A= OS 20N dHolE=

A&

l Uzes

EER diagram and State chart FDL

l transition

Kemel level

‘ EJFA] tule set (stable part) ‘

|

Project level Process level
£ projectll 3 &5l= Projectl ST E TZ 0|
Factl} J|E Y= Fact?t 21

[0& 2.3.2: MERLINS Z2AA Jl= A0 W]

M Project dI¥ OGiM=E S8& Z2zME MENIF HoE 0lcl WA predicate

O set2 0|&0ot0 JI=6tCh WE S0, Z2HMEQ 0|8, ZZMEW EH0ote AIHEE
o1 x

o OIS

& el Os9 e S0| JlsEch, 32 0lol tish JIsZ &
rule® Ol2 5J42 factE & 9

project(merlin_demo_project, [smith, miller]).
has_roles(miller, [programmer]).
= has_roles(smith, [gquality_assurance_engineer]).

responsibilities(miller, programmer, [m1_c]).

responsibilities(smith, quality_assurance_engineer, [m2_tp]).
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[0& 2.3.3: Project dlEOIA AF2E rule2 O]

Process cll® OIME Al Olcl E2T U predicateS2l set2 01&6tH JI=8HLt.
Ol dElM=E ST ZRHEdE= EHo SEHQ ZZNAS FHRASE F2GHI
=0 0l 2d2A0= document2l EFY, Jls8 document2l state@t state transition
S&2 EEEtCh Factel & 0IZ, document_type_states= SE&8t document Bt It
S8 E= stateSS Y += QUCLLH 012X 0=, specificationOlet= document EHY
2t c_modulel AEHSS Ho= 18 3.4% 20| fact2 Jl=E L

document_type_states(c_module, [incomplete, not_yet_implemented,

not_yet_compiled, compiled, not_yet_tested, complete])

document_type_states(specification, [incomplete, not_yet_designed, designed, complete]).

implemented,

[02 2.3.4: Process dl®0IA AF2E rule2l O]

0124 01212 & JHel factel HE &M LS 2Lk
1) document_type_tools
HE S0 0™ AEi H2PEE HHHOF A EE = J=KE E2ot= fact
Ol factE Soll AFEA2 =HU 20l= HHSA W2 documentl o MOF & Ol
clAEE Z23E = UL
0il) document_type_tools(c_module, ascii_pager, readable, Any_state, []).
i c_moduleS readabled &2 H2E + U2 ascii_pager =+Jt &A=,

2) document_relation_type
documentEt 2 S2tel 2 EtY S Jl=oteE fact
Ol factE Soll documentS 2t2l context—sensitivest 2tHSS MEE == ULt OIA
2 S3& documentlt 2t&E document=S2l &EfIF HALJAS M, ASKHS2 HFE
0l etdot)l ?Iol 0okl

0il) document_relation_type(is_implemented_in, specification, c_module).

. Specificationt c_modulet2l & H = is_implemented_inOlCt.
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3) consistency_condition2 automation_condition

document2 AEHEHSI= consistency conditiont automation conditiontl 2|6 & &t &
OH&ICH Ol=2 ASXLE batch tool0l & documentl AEIE HAAINS M 2HE

documentS 2l AEIJF HENH HLJA=XE JI=86H
Consistency_condition fact= H{® document2 &EHE3It CHE document=S2l &fEH
H3lE R+e [ process? consistencys S Aot fIoH AFEEIH&ICH
0il) consistency_condition(c_module, Any_state, incomplete, [[source, is_implemented_in,
not_yet_designed],[source, realization_is_imported_in, not_yet_designed]]).
: BHeF is_implemented_in2t H 0l U= &= document@ &EHIH not_yet_designed&!
EHOIALE, realization_is_imported_in  2tH 0l U= &= document2  &AEHIt
not_yet_designed& EH0ll A= &AL, c_module2 #M &Ht=E SEHESZ
incomplete&tEl2 &Lt 0232 &&E  specificationg & GtLIIE BSE

c_module2 O 0lat 82 & = QU= XS 20l

Automation condition fact= d&8t 20| SHIZH S=&E BS =HolloF & MZ2=2
2#Zss sdeg = UTSE document HEHE HZSHCE.
Ol automation_condition(c_module, incomplete, not_yet_implemented, [[source,
is_implemented_in, complete], [source, realization_is_imported_in, complete]]).
c_modulelt is_implemented_in2t A0l UHU realization_is_imported_in2t Hl 0f
U= 2 documentS2l HEHIE completedt 2 &S, c_modulell &FEHDt

incompleteil A not_yet_implemented &EHE sz HAE .

AT

4) roletype_document_work_on

fujo

=

rol

role namelt &JH, Ol roledt 22 E documentt HI2HEES S Ct.
Ol) roletype_document_work_on(programmer, c_module, not_yet_implemented, [[specification,
complete], [c_error_report, with_errors], [review, review_rejected]]).
c_module® AEHIt not_yet_implemented?® &<, programmer2l Xg&tZ 0=
c_moduleOl 2£0IH &t 0 &%, &&&E specification0l compelete&tEfctH
specification readable &IZ2#s! MAstAN  E2EHXA =1,
c_error_reportJt with_errors &FEHctP 01X DAl HASAOAM readable H2HEE
JIX D &HsZu 26 XA SCH AHCH
&

t 0
o EHctH ZHEE review A HEE U 2010 =L

o
_\'__J
=
H

W
(@)

o

| reviewE M It reject_reviewed

OXISE Kernel g2l Z2AlA Hols= AWM Z2AS factS2 JIB2Z AIEG6HH

PROLOG-like rule=2| setOll 2o H2IZH&XICH O &2 MERLIN2l ProcessEngine
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AEX ATEHHIOIA
OlLt Satzel S2 M22 240 FItE Mo HZ &0 e
A0 et Bste KernelOl CHE B1SIE 276t A0l OtLIL) Z2ANAL ZZHE

e

CHoll JI=6t= factS0l OIS HE2E 2
KXol A2 rule clustere2 4@ XA=0, 0/HXES  StartUp,

2
2&tCH Kernel rule set2 s &2 ChA Dt

WorkingContext,
ChangedStates, TransactionManager, LockManager O|Ct.
1) StartUp
ArEX 2191, ProcesseEngine® 2| project, role, activity, 2l 32HMEZ 22ldt=
DE ruleESsS ZLEoHLD UL
2) WorkingContext
ArEXC HHSHN 20|10 /ol 2Rt 28 HEGH)| /st 2 rules2 Z&o6tL
AUCH.
0ll) working_context(ldent, Project, Role, Menu_Activity_List, Document_List, Relation_List) :-

responsibilities(Ident, Role, Responsibility_List),

documents(Role, Responsibility_List, Document_List),

documents(Role, Responsibility_List, Document_List) :—

document_state(Doc, State),

roletype_document_work_on(Role, Type, State, Rdoctypes),

: Precondition2 Ildent& E& &= ASXIF Projectl Al Role2 2

1A Ao T2

E W responsibilityE 2=l A2 UEHHC 20, AHS X2l responsibility

=
b NN H =0le 28&E document=2 ol EE stateE X == offOF &t

Ct.

3) ChangedStates

document=2l AEIF HEAZUAS [ 2HE ZZNA HEBE HAIGH| R rules2

EZstoltd  QUCH 12l envelopel(interactive tool, batch toolES)0l SloH HSIE

document=2| OlcH AEHE=2 WZot)| |t SEE HostCh HHMML FHMW rulel
A

A& consistencyLt automation conditionOl et AEHHSZIE &2l

A= batch tool&2l invocation2 &2stCh 2l 0K rule2 =
O AMEHHSIE HO|SHCE.

O, MY/ ruledl
==

= document=
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0ll) changed_states(ldent, Project, Role, Document, State) :-

document(Document, Type, Path),

consistency_condition(Type, State, New_state, Condition_list),

changed_state(ldent, Project, Role, Document, New_state).

changed_states(ldent, Project, Role, Document, State) :—
document(Document, Type, Path),

automation_condition(Type, State, New_state, condition_list),

changed_states(ldent, Project, Role, Document, New_state).

changed_states(ldent, Project, Role, Document, State):—
document(Document, Type, Path),
document_type_tools(Type, Call, Access, State, [New_state_failure,
New_state_success]),
document_all(Document, Call, Program_to_call),
CALL(program_call, Document, Program_to_call, New_state_failure,
New_state_success, New_state),
REMOVE(document_state(Document, Old_state)),
INSERT(document_state(Document, New_state)),
document_state(Document, New_state),

changed_state(ldent, Project, Role, Document, New_state).

changed_states(ldent, Project, Role, Document, State) :—

related_documents(ldent, Project, Role, Document, States).

AW rule® S documentOll CHOH consistency condition

o
fon
Q

o

o
9
2

consistency condition0l ZM6tH, document2l &tti= Hotot), BHF Z=MHGHAI &
M SHM ruleOl automation conditionE & QISHCEH BFSF automation conditionOl
ZHotH document2l &EHIF HEtEICH MBI ruleGl A= batch tool2l invocation
Of B&EZXIL, & documentl] 2E XHE0| BHLH OHXIY rule0] 2eE 2

= documentll AEHE B AGtAH = C.

4) TransactionManager? LockManager

SO F UM SL8 documentOl CHoli Oiel &ol AIZXS0l &

ry
ol
2
J
1%
ol
rr
]
10
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Ct. SAl0l &Zot= B read/write £= write/write 2t
£35l ProcessEngine2l &% batch jobOl ZMotE=2 0l A
EMECH. [etMd 0ldst E=2 oiiZotol 2o MERLINOI
transaction mechanism& ME8&tCt. Ol ZH S0 e H7P2= JIEUMT EMRM
L 22to] HHEO0l EMECH 6IOIM= PSEEN Ol2fst HZEUASSE HEH B
20IH, SAIH =2 ZZot=0 Z2MA0 et XAS HEH ALE X

Ol#Jt ECh. MERLINOIM= AP X &G EH I8l user interaction modelg X&&t
transaction modelZ JHEoIALH. 542l MZ [HE transaction typeOl M=%, 0l=
ArZXHO 2o, S£&= ProcessEnginelll 2IaH triggerElCh. AIRUHE2 F#FOES[1]S

dote=S= stth

flo

)
$0

x |0 m
fnr HU 1o
o o
o U
(@]
40 —
~one
o 2
e
Of
40 40

|0

LI

o

2.3.2.3 MERLIN2l Z=Z AIA CIAQ! : Process modeling language

2 Z0lMd= PROLOGIIBIS] POLE Aot AZEYNH Z2MAE HEN Jl=dts
JHOl CHol A IHERUCEH Ol ZUlM=E Z2MAE ZGH| 28 notation@=2 20 ALE
Aot &=8t graphic notationOl CHoll AJHStD, & ZEOUAM AJHEH ALIZIRE S8t O
HE E0l0X &ttt Z=2AMA Ol < Hdest 32 EER(Extended—-Entity—
Relationship) diagram3t State chartO|Ct.

==
o

1) EER diagram

Ol 2AZENH ZZ2ANAS static SHRS Jl=dt=0l AFE8tCH =, Adocument2t
49| attribute, A relationship-type, A tool-classes, A rolesOl & Ct. O&3.5=
document typedt relationship typeS JI=8t EER diagram& 20 &Lt EER diagram2
22 HE2=Z entity, attribute, relationshipE HMEotll, 2Ol HBE FIoH

inheritance, refinement JHE2 M Z&tL.
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[dnc'ume'nté H,_ 5 |'\dc>c|m'x*.ul_'l)'[ ”".“ic'%?.i:f}!{hil!:’j’_}‘f’;ﬁ]g;@éi‘{;ﬁ};}_'}
- — —_— .\.. 7
documeni_lype_structure:fbinary_file] | N
=L | document 1yp¢ structure:fascii_file] |
| executable] | | udmbl | ] .
,_i - | = S['lh:l||lL‘_p|'_1:p|_I.'_[_g';,nﬂl_)‘e{_lr‘l)p]ﬁll\&[liﬂL editing, u'(]p[cl-ru.'n!ui, # ..I
A A / nol_yet_compiled, compiled, not_yet_tested, complete] 3 |
¥ s \ — — W
FrEmTe))| / e N s Y state: incomplete.nol_yet LILHanﬂ
state:]., ]! | - - - |
wEReerd A ] — S ~ | designed, complete|
I| e ] _|_slu||:.[_._._.l_ L) =~
| ! .
= A =1/ I Ty I p—
test pldn & [e_program [[3; | - modu[c | ::J Ispccnhcmmn L
" —_— ‘I — % 1 — — ~ !
| . 'f /! Wy (A |
| AT Py, AN e )
| b £ . i |
.. s execatable_in >/ = imports g - Is_implemented_in_> |
2 b1 Ty =g = { .'I — g
s / S | W 15— \\
| fi % uses ey
< reviewed in =/ L .malism:ml\ls_..."' /
e T imparted_in -

[O2 2.3.5: EER diagram?2 0]

8 3508 Y0l U= &Xe= BHotAl 2= 22010 O€X 28 XS2 process
engineerOll 2lof ZZAIA CIAHRD SHHOA HEE = ULt Process engineertil 2/oH
NLEAHE 2EZS2 abstract document typelt concrete document type2 2 L O X
=4, 022 box2 HAIEOXIL, attribute & ERE2=Z HAIEOHECH OIIA
attribute= M2 CIE 40Xl typelL & UH =0, A document=2l Jis&t AHEZ DI

St=dl AHEdHE AW T2 HMAQ dynamicst 222 Jl=dt=d A8de AS(EH

O2 HAE AES), A HYEH W2 documentS2 OHOIZXME 20IE=E Il =0
=
[==}

MEE = HS(boxHol 0l0I222 20l 21E), A document? abstract syntaxs Dl
2 AS(typedd 2! fieldE 2= 2AS), A type enumeration? £4E

=ot=0l Al
£ Jl=ol=l AIBEHE AUS(RIES Zeole HZSESS KD Us AHE) 0l
InheritanceE OI&EoHAM 0101 H2AZAHE attribute=2 ZZAMA0H RUes concrete

document types 220l AtEE = UCH <2 WM A& = concrete document
C

|0

typeE2 test_plan, c_program, c_module, specification0l1, attribute=2 state,
document_type_structure, EBNF JI L.
Relationship typeS2 CHOI0I2E EHEH2 LIEHHUM XD document typeS 2+l Jt

ZHS=S JISEC o ZEUHAM AHEUE document_type_statese attribute statell

[

or
o

11, document_relation_type2 F=UHZ& relationshipt HEE L.

?2) State chart
Ol ZZAHIA2 dynamic partE Jl=ol=0 AFZ2ECH State chart= state transition
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diagrams J|Bt22 &t orthogonality

depth, Z2l1 broadcast communication

’

mechanism 222 &8 SEHOICH. 01232 statet labeled transitionJHEE MIZ06tLD
U2 M, label2 dynamicst #HPAE Jl=oct=0 ALEE= event/action #2222 0IFN
&C X2 %= broadcast mechanism2 Z2& W/2IF eventE senderlt= SEHESZ
system8 2 REUHA &= &= Jl= A= BHSHCL

8 3.60lM= c_module typell documentl dynamic &®IE Jl=0ot= state chartg

20l U}, HIIM 8 02 module &FEHJL implementedOl A not_yet_compiled2
HAL = XS Jl=ok= dynamicst MAAtE S DAMNERX. 01242 state chartOlA of
g AES 2t9 labeled transition@ =2 JI=Z &L Label2 imports relationshipOil 2
of 2tHE documentElt Z#EU= c_module typeE H= 2= documentS0l
complete AEH0I UCHH AEHHZFO0| LMSHCt= 242 Jl=d6t QUACH

<RI _miduie

'\l-*].ﬂ. 1805 fl.]“[lfl

|-l.«=:|l:a-#l. ||1.u||51L‘|'Llhlm,. !

< crelfte_moduierimplemented |

axclf=fe waodulc#sian | editing

‘.H!T:m. mndoiofnyil

loraillinl <imponz>dc_modube 2icimplaie )

faralliin(<ealisqion_is_imponzd_inafspecificationfcomplete))

g mmluluﬂlnu-mplr fie |

[e8_revic

kxistelinl<is_lmplerentedins-Napecilication®nol_yel_designed)) oo

cixmplede))
'

| cselfs#¢_modulefcomplets

| eselfste moduled
history ]

sselfsfe_makduleffsnn_paging/
stoplaseii_pager): sioplascil-puper)

s D R RS

exists(in{<reallsaton_is_imporied_in>#specificationiol_vel_designed))

axel = _molulefno_vel_Lsted

start{ascii_pditor) slop sl _editne)
seself>fe_modulefnor_yet implen@nied |
| N k! |
[
. g
formtlfin{<is_implemented_in>#specificationdenmplers))and exists(intasompileZermes. aew, e epfwith_crmik)

i reviewed _ins#ips plan®
wrejected))
1
|

ko] Pl _mmoadinlednt_yer_ compilsd |
= : i

st eoapplles 1 stoplesmpile:

Toralllind < _revidwed _ins#ieil [Ii;ll‘]#

foendlf imi=<oampile _ermrs_wrd, (meSRem_peping_ croors )b

il Bl I1'|nt1uh"-|f|_:lll'll[li5‘|| |

[

l|:r,j|'|||11|-fls< _revielied s Best plerfincomplele) )

<seli>fr_modulefsan prntng’
s {asei_printer); soplascii_priner)

[O& 2.36:

State chartel 0fl]
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2.3.3.1 O21& X

8 3.72 MERLIN2 architecture2l &MEtE 20=1 ULt 0 O A box= module
OlLt subsystem& UEHHLD, 3t&HE use-relationshipS LIEHHLH OBIIEIH=E 2
ProcessEngineES JtXID U= 0ed JHQ WorkBench£2 OIRHMU=E 242 s Dlgt
=2 ot YO el 0lA2 &KXl otLtel ProcessEnginedt WorkBenchll & 20H&E
Ct. ProcessEnginelt WorkBench= TCP/IPE JIBt2=2 Gt= Message Dispatcher
ol communicatedtCt. Process Engine Control& Process EnginelllA AtSE X etE
WorkBenchOfl 2HCt 12l WorkBench Control2 2t&1& screen display2 =J|3t ¥
HEE MEHBEE 20I0, OIZ ProcessEnginedilHl ZUE Lellt. Z2AA OIOIHE
g ofHol OIOIEHYIoIAN MEOl &El=dl, OlXe 24tE gEHez HED= HAe ol
Ct. ©Xl process interpreterdt O QIAEHAQN =ME 20|CH. Message Dispatcher®t
2t ol 4 MERLINZ HP SoftbenchE AFERILE.

]

WorkBench ProcessEngine
WoarkBench Process Engine
Control Contral
k.
L J Y Process
i Messzage Process Engine kodeling
Dizpatcher Tooks

Toal, Toal, \

___,_‘-"’"’f Process
L_H_,,_,---"""'H' o Knowled ge Base

anHdljm Cocument Document
Susten Representation, Reprezentation,
o
L4
FowWindows ;sﬂrﬂ‘_}uf

LINI=F= GRAS Gemstone

[0& 2.3.7: MERLINS Ot|EIH]

Process Engine2 PROLOG-ruled& JI=ZIlH& Y T2 HAE H&EGHD ==6t10 o
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modeling tool2 EER diagramit state chartE 0/&3t0] ZZAMAE J|=dt)| |8t editet
analysis JIs& HMZ&tCt. 18 3.7 ot A= E2AA 22 documentE M &6t
?/8t DBMS= MERLINt heterogeneousdtCt. 222l document= UNIX file systemOll X
&0l 1, B0l 2 ZE2= GRASZt ot OIOIEHHIOIAN ASG(Abstract Syntax
Graph) EEiE XM&EO0l & Ct. S35l Kernel, Project, Process dl#2l T2 HIA HO0IH 3
ruleE& GRASOHI, factE2 GemsStonellct= 2 HMAIE CIOIEHBIOIAN AN MEECLCH.
GRAS®2t GemStonell &% rulelt factOl CH&t granularity2HMd 2 lockingZ MIE ol Z &t
Ct.

2.3.3.2 AF2XHel =t sk (working context)

In

MERLINZ AIZXEWH D=2 S rolelt 2= “ZASA (working context)” X

t, OIE Solf gstdiM=e #&oH0F & document=, 112l 0l documentSt C

el
[=)

A

ol

€ document=2tel /&2 A, dcl] 2 document= 0l =HE == U= activitys 2
S MEES B0 O 3.8, 3.90ME 2.3.2.20lA HAIZHE AlLIZIRE HIES=2
St programmer role2 Jt& Millerel &gatd=2 20110 ULk

JIA document= boxZ2 ESO0| &1, 0l boxe= 2&d= documentOlAl Mol HOF &
_,%r

HA= W 2 S context—sensitive HIw=2 JHAILD QUCH 2ld box=2H2l dl0I=20|
A= st HE= documentS2te| ZHE LIEFHCEH Box LH2l context—-sensitive HIwE &

5
& ZAE activity?t =0 AR EC

JE
ol

PE WINDOW - User:miller Role:programmer

Project Role

WorkBench Browser Filter Settings Configurations

ascii_pager ascii_pager
ascii printer ascii printer

'
\is_implemented_in |is_implemented_in
: ascii_editor
ascii_pager
ascii_printer

ascii_editor

ascii_pager
ascii_printer
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PE WINDOW -

User:miller Role:programmer

Project

Role

Role:programmer

I WorkBench Browser

Filter Settings

Configurations

agcii_pager
ascii_printer

Selection:

$ not_yet_implemented
{ implemsnted

Lox |

ascli_pager
ascii_printer

int get_max number ( in,
int inf);
int last;

{

int x;

int max;

if ( last != 0 )
{

max = in[0];
for (x=1; X<=last; X++)

last)

[O& 2.3.9: HASAHOA context—sensitive menu & tool invocation 0]
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2.4 OIKOS : Constructing Process—Centered SDEs

2.4.1 JHLHIE & S2

OIKOS= 19923 2 H ESPRIT BRA Promoter working group0il 2ol A, Italian Ministry
for university and Research@l fundE XI& Z0tAM AIEEIALCH OIKOSE= houseE 20|
ot= U JdelAEM, M UstHON M= envionmentE LEHUH=E 222 ALEE
Ct. MekA, OIKOS= software development2 environmentE 2|0I6tH, OIKOS project
9| 2A&E process—centered software development environment2l constructionE &
H oi== 20 JUCH FHME2Z, OIKOSIE MISBot= Jls2 A 32 s = U
Ch. M=, 2= 2HE perspectiveSES 18t software development processE

modelingdt=0 Z 28t conceptt notation2 H3&Ch. =M=EZ, ME CE level?

abstractionUl A processE modeling& 2 M processUl Al 2t2t2] role2 dl= actors
OlAH KrHAHE process2 personalized viewE H38tCh. OHXAIZ22Z2, model2
enactable leveltXl refinementE XJE2=2M, off-the-shelf tool&2 importet

development environment2| distributions & & =+ QUL
2.4.2 Modeling Concepts, Methods and Languages
2.4.2.1 OIKOS2 Modeling Concepts
OIKOS= Chs 49tX1<Q principlelil B2 S S0 UL
XM, enactable software process model2 interacting reactive systemOl hierarchyE

SollAd 2EZN UL
=M. Model2l system= entityetd 22|, CE classs0l =¢&tCh. 2 class

un
njo
4
ro

operating environment, manage site, actor’s roledt & modeling concept
&tCt.

AT, Customizable predefined service= allocated resource=0l accessE i Al,
process enactmentE XI&a6t= JI2& 92 functionality® MIZ8tC.

YT, enactable model2 step—wise refinementE SollM I & Ch.

Class2l entitye= simpleOl ALt structuredst 42 JtXl D UL
Simple entity= structure® JIXI D UK &2, model? hierarchical 20 A leavel
o &stCh. Structured entityE internal node2 M =2 F?ZX= hierarchyE & 2| 8tLt.

Structured entity2l =& 2 12| partE2 coordinate&22M &M processlll S =
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ot= AO0ICH

process | Office | environment | desk | cluster | session | role | Service | coordinator
instance
process X X X X X X X
office X X X X X
environment X X X X X
desk X X X
cluster X X X X X X
[ 2.4.1: Entity Structure]

H 2.412 Z2 internal node2l 2 & entity class&= UEHW L], &2 structured class

S UEHO. X HEAle Z0 JU= class2l entitydt B0l U= class2 entity2l partdt

2 = Al= A= 20letth

ez SHEI 3itotse =MUZ 2 classSF H2& modeling conceptEs &

JHEtCt.

e Coordinator

0IE0| 2l0let= iz, 0] class2l entitye =2l parent2l CIE part2t coordinatedt

H StCh. &, CHE entity2 stimuliE 2¢ = UL 0IE SolM, entity=0l message
passingE Sold A2 G2 = = U =T

e Service Instance

H™ concrete resourceE instancelt &2l& = U= HAlote &= stCh. del,
resource®il CHSH access Al concurrency controltil 23 & 0l2l H2E policye
customize& %= RULCH.

® Session

Service instance0l 2loiA 22lE 10 U= resourcelll CHSt access pointE & 2| StCt.

&, interaction protocol2 & Al StCt.

e Role

Software processUlAl &&3dl= actor=2| action® modelingdt= entityOICE. 2t role

o

[w—

enactment=2| actorll display windowdl ol &stCt.
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e Desk
Cooperative roleg #=&5l= actor=2l group0l E2R6t= jobll stateOll CHSt XlAlD}
0l state=0l HEH evolveZl=X0 st XAaE2 HSCh. Deske= XNEHC=Z

working document0l CHgt state 2 E It 1D JAAHAM, actordt 242 G0l oioF &
X ZHot=0 JAAHAM, deskll viewE SollAl 22 A=

e Environment

ActorJb workplace(computer powers Z250ot0, working document2t 2% = toolE
0 LAl MEELCH)WH accessole A2 =A6HD XRSHCH &, &6H= document2
THU =L HEHFHA actordt deskE SoHA HEE = U ol =Lt

Xt
ToolE2 installotHl o1, &5 JtsotAH =0, 2&E actorES2l access right2

L &GN, modeldll =E36tH o= IgsS stCt

A

o Office

0 ef environment=2t2l coordinatect= S &= StC.

e Process

Development process HMXOIEXl, £= L=FE modeling8ttt. 05l OIKOSUH A=
managed activityE F&dt= 7S 2E5tD UL &, activityE AMEAIII= 222
stimuliE YAIstCh,  1c2li), process= resourceE A RO, process2t ZetE

document, M toolE==2 MEE %= UL
o Cluster
Structured entityE groupatst abstract description2 X 2& 22 M, modularityE &4

AI21CH

2.4.2.2 OIKOSS ZE€E J|d¥

EntityE Jl=06t)| ol A, abstract?t concrete viewES 22t AIESHLE. OIKOS=E 28 =
24at=d JAAHAM top—down refinement methodE XI&36t0, abstract viewIt HAH A
&L, CFS22 concrete viewZ refineE =, 0IAI®2Z enactabledtH BEtE A &

Ct.

Abstract view= entityJl BF256H)] ol &

FO

St stimuliE MHSHN, ©XI entity2tel =

HE Z4&tst stCt. RefinementE SoiA, 2 part=0| 228t stimuliS2 1ol A
7(

O

%
Pa
~
il
0
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D2 E entityS0l concrete view=S JFXI LD JACHD %, 2 modelOl enactabledt 212 O}
25 SHoracular) AEHZ EOFAA

LICt. OIKOS= HE predicate=2 enactment& It
slEdl =C.

2.4.2.3 OIKOSS ZEE AN

OIKOSUI Al = specification language?! Limbo2t, enactment language?! PateE AtEst
Ct. Pate= Limbo% sub-language2 M, Extended Shared Prolog(ESP)UHIA S &=

concurrent logic languageOl Ct.

flo

S OHX A0DF SEH2Z JHKLD JUs EHS ts 2L

o EntityS2 tree2 & &L

e Entity2l coordinator= blackboard modeldll [t=2= concurrent agentOlCt.

e Coordinator= pattern0let 2cli= reaction rule=2l & &0l Ct.

e (2l JHol ZAH=0| =&, 11 = otUIE nondeterministicotHl & &= L.

Pate= coordinator& &2/ [, path expressiong FHg == UL MotifJIEHS
interfaceE M 336t12, run—time support®! ExpoE JtAILD UL

Expoi= off-the-shelf tool&2l import, Pate systemE2l 242 &, standard service

S= AN&EoEl

Limbo= CES1 20| PateE extend otLH.

e Entity2| stateJt intentional description= & &8tCt.

e DescriptionOll AAE%= £Z predicateS2 oracularE &8AHE = UL

e Structured entity2l concrete description2 21 entityll £=20| &+ abstract view=

LHEHLH &ICH

Limbo2 Pate= specificationdt 24t AIAE RSO AT = general purpose 20|

X8t OIKOSOI M= software process2l enactmenttl 430t &I H ULt

2.4.3 System Architecture and tools

Expo= OIKOS run—time supportOICt. Expoll ==& 2 Pate system2 & execution

=

X & 1, off-the—shelf tool&1t non-Pate system=1t2l E8&, Pate systemitl &

human interactionO| Ct.
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Ol EX= 0IFJ] RAcHM, Z ItXl toolS0l HYEAL

Compiler?t intermediate code interpreter, distribution control monitor, resource
allocation monitor, user interfaceS 0l 1 tool=0ILCt.

Compiler= Lex/YaccE AtEoHAM HEH2M, programS intermediate codeZ B EHA|
2ICt Interpreter= Prologll &390l BIMprolog®2 ZAZUCH, UE HHZ HAH
moduleS integrationAlHA&ECE. User—interface= OSF/Motif JIBt22 £ U2H,
monitor= PateE MEdAM REEZJULE 0 LE FESE2 SEAMNAF= gluee C AN

0111, process2tel S4&I2 socket2 SolM O0IF &L,

Expo= ME messageE W26t= componentS2 &2 0IFMH & open systemOl
Ct. Component= Pate systemdt non—Pate system2& L= X1, non—-Pate system
2 ChAl stand-by%t load—and-go2 U=0 &ICt. Stand-by component= 28 Al2t
Z=EG5I0AM, RES 20 €2 2Ule 20| Jisotl, load—and—-go components HE

A2t SOt =560 M, =& datalll THoll single computation@F =84 StC},

Expo= 3ItXI2l processOl 2/&Eat0 UL
(1) Network communication server : componentE 22| point-to—point protocolS 32§
&tCt.

(2) Expo name server: Expo componentE2| space addressE S XIStC}.

P
1

(3) Activator: 2t component2 implementdt= 2 process£2 4352 E22
StC}.
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2.5 ALF : A Framework for Building Process—Centered Software Engineering

Environments

2.5.1 JHLHIE & S2

ALF Z2HE= 1987EH0A 1992E0 ZX ESPRIT Z2 132 Commission of the
European Communities? =2z AEHE Jdo=zAH IZMEHE  “Advanced
Software Engineering Environment Logistics Framwork/Accueil de Logiciel Futur”OICt.
ALFE AZEQIN JHgES XJGH| <8 FRESE =F2E 3ot HE SHe=Z
o R EZA ESPRITS PCTE?(Portable Common Tool Environment) T2 X E
ZME &85t XAJIEE AlAE(Knowledge Based System)dt 2 AIAE
(Information Systems) Jl=2 S& XE06I0d & O MEX2 &30 SN 2

A= SEEE Lot X otALH

o
| H

lo
]

>
=
M
rr
k>
K
Im
0
2
|F
il
Z:
Ho

nl

il (Software Process Model)S &A1 S8t 2ol

= =k
01232 0l ALF PSEEJ} AEGHHOF Stz &S S(Activities)Ol oA edi=1, 024§t
2E=S2 +Yol0t ol= AIHES dolotl, 2=5=52 SHot=(2522 ME L= 3
2 2048) F¥Mss Fodl= 89 =2 EEotn UL 0lHE SHFSS /M=
Process Modeling conceptdt Process Model Description Formalism, 2l ZZAlA
Do QAE 22g =+ U= ZEE HAUSE 222 ot L5 QAIE ZZ2AMA

SEH et AZE/JNH EZ2MHAE XSMGHI| f8t Process Enactment Mechanism2l

oot &0l ER0llh ALF ZZ2HENAM &8s SE= U3 20
1) AIBXe =& 5 SHotD B Z=AHA 220 R 22 MEHst
2) ANNIAEOl H3Hel Ags ot S 8t
o AMEAX LHOUAM Constructive InitiativeE ot== 8tCt
o HOE ZZANAE HOHY M ZNA d2HS 2IoH Corrective InitiativeE
5 8tCt.
3) Ui8l 22 JIs2 M35t PSEE MEXNSE JH0IE STt
e What to do next : XI#E0l ZTZH A S AHEHE DHGIH AIZ2X0HA TS

E=s2 220lets AS LHAE0
e How to do “something” : SE& 2406t)| ol HEH odHOF ol=Xl9 BistS
HMIAISHCE.

e How does “something” work : HE Hl =26t

-

rr

XNE =L

2 PCTEE= ECMA(European Computer Manufactures Association® AZEQIN £9 ZHUYIAZ A
Entity Relationship Object Management System=2 Z22t2Z &t UL
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e Analyze the impact of an action : ™ E50| L2 HIAGUS e Z2UE

2.5.2.1 ALFS T2 ANA 2

ALFSl T2 NA 2N et 2F2 GS0 E2E 6JtA =2 JDdaetszs ZoZ
= ULCH.
1) A Configurable Open Framework X3
TZNADN ZZ2MEQIC L= AFEX0ICH SF XD [ = SEEDN JIAAL S
d20s & O AMsShHsS2 2 SHU Ot 24 = UAN0oF &t JIE2
Z dEgoA dolHe =AM, ZeldH0ld, 223 2 S8 A
L Z2HAQA ZZ2NAS WES A
Tz NAC HAZ K|St L2480 i) M6t
AL E BHEGH| M= FIHH
B2 ] &9 o Hot &™U

IlJl
i
0
el
|:J
K
HU
=

2) A Multiparadigm ApproachE H&
LATENH ZZ2HAQ entitye CHS &201 CHGHCH actions, activities, agendas,
agents, configurations, deliverables, events, messages, methods, obligations,
permissions, pre—post conditions, rules, triggers, types, versions, views . J1¢di
B2 AZEAH ZZ2MA0 CHEH multiparadigm description0l 2 2 6tCE

ZIZNA 2HE2 AIAEC 22Xl pehavior®il CHEH specificationt L& St 2t

HOt A=0I(VOM, Merise, SSADM, Statecharts, SREM, Petri Nets), 0IXE&

22 3= EE0 ULL

e operations& AFZSBICE —> operator model Aot

e operations2 object? 2HE I otd =X HIIT 8L —> object model
P[RSl

e action2 eventsLt conditions2 SHMIGHH ZASHCH —> model of rule Aot
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e operation? ASMZE Hetot= S AFESCH —> model for ordering Ml 2t
o Iz HNAS EHeS AMEHE LIEILHI|I <ol logical constraintsE AtEsStCt —>
notion of characteristicsE Al ot

3) A Structured Approach

ALFJ} customizable SEEE HNIEotJl floiAE= process definition model,

enactment model 2l 1S2te 2HE ZAtoH==0{ 0F StCt.

e Process Definition Model2 AIZ0ILt HAFHStE agente] =822 NES At
ot OoE RASS WME2LZAM productE &=dt= HgH <
MASP(Model for Assisted Software Process)= S&& AZEQNH Z2HMAE
SAE = U= DHOIH O0lHdE 2L E instantiationotd® ZZ2HMEU & L=

SE HHMU Hget 22 hA Z2E0] 440 T8t Olgel 222 HAFC=Z

rhi
rol
[

HOIE Il MHE0l model fragment2 composition0l =X 6tCt.
e Process Enactment Model2 2=& 22 instances®t activities, —12l
9| initiative=2 OIF 0 &ICH AgentOll 2lofA &8 & K= activitiesE2
£ rolellctL) &tCt. Enactment Engine2 O Zo AIZ2ANESW A4SsHECHHAM
CoAFCH AMEXS2 HYE actordt initiativesE Fotl, St

e
objectE HEotl, #&HE 21, SH= £dolJ| ?e rules GE2ZA =

kJ
o
Q
@
=

e MASP= 5JHAl tuple2 & &0 UCHOmM, OPm, Rm, ORm, C) : Om& object
model0l1l ZZAIA fragmentOllA AtEEH= 2= COI0IEHE LEHHDE typed
ERA(Entity Relationship Attribute) data modelOICt. OPm& profile0l UL
pre/post condition0l L= =2l abstraction@ operator typesOICt. RmZ rule
E9 HEoz MAEM H2E events=0l HEH BtSot=XIE BWHECH ORm
2 path expression2@2Z E& &= ordering constraints2 &

=ME H8ol =C}. C= characteristicsZ invariant2 AIS&Z= =& 0|

MASP= Z=2HE UM stH AFZA activityE 22 o0 0l 20| &

HE = instanceE IMASPctL) StCH OlHE2 O el MSXHE=2 &H0HI| fohA
= model fragment=2 HEE 220t 202 EQRGHC

4) From MASPs to Enacting Model-Driven Processes
Static8t MASP LA AXNZ ZZHMAE Al (enacting)ol)l foiAE 4IHXl
CHH2E JHE S0l 206t HHM HH= instantiation@2 A MASPE Associated
Work Contextz H&t5t= 20ICt. ALFOIM= workspace®? toolsetE Q=0
IMASPE 2tE= SHAHIOICH SBIM SH= work sessiong M4&dt= 20ICH Work

session2 AFEXI2H work context(IMASP)E HZst 2122 MASP-driven PSEES}
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AEX2tS] interfacedt O SHHIOIA =& =ICH

5) Team Working and Roles Cooperation X2
Agent2l roles2t2 88X E <oA= Shared InstanceE M Z5H0{ 0k

rol
O

6) Process Model Evolution
TZ2MEQ J|2t0] 2 d3 ZZAMNA ZY0| BHEotl A6 20 Z=AA

DO 2 S0l SH2SZ Z2AHA ZEE BHaE = JA00F &L

f=} S M —

8 2.5.12 MNE2 AEXIE MASP-driven &8 AlEote 252 201 U=l
sSHOZ

x
02
rlo
<
x>
(@3]
2
10
HU
i
o
=
A
[
=
5
2
=]
rtn
S
x>
0
2
£
o
;
z
Q
(@]
o
=
]
=4
2
0p
0
]

D, 22 ASP_1_10ll A (ASP: Assisted Software Process) ASP_1_3XIS M2 T

work sessions =2t UL IMASP11F IMASP2= 1=°2 work contextl 28

0 Mm 2

ot ASS 2= UCH

Instantiation g#

Instantiation

g

Connection

UCEI

lenri

| Instantiation

Operator

IMASP1

Connection

ASP_2_1 Henri

IMASP2

Creation

[ 2.5.1 : MASP-driven Environments with three users]

2.5.2.2 ALFS ZZAHA Aol AU (PDL: Process Description Language)
ALFE AZEJN ZZ2AHAS Rdals 2oHM MASP(Model for Assisted Software

Process)E AI25IH, MASP= 5JtHAl tuple2 AT UCks 242 2.5.2. 104 &H

EACH. MASPe Jlg R4 ZAZUHESE relationshipl & &1  construction
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mechanism@ & A& HZLZ O UL Object—-type aggregation mechanismlz Z A}

E| 1D, attribute—typeE objecte] EHES ZAIGH)| o OSst SCH L8 object-

types 2t0l= CH2st R 2 (type importation, type extension, subtyping)Jt E&
SOotCt. Operator typedt object-type &72t2] & H = precondition, postconditionit
Z2 typed formulaeE AtE6t0H ZE &L el ALF= sequencelt iterationidt 22
classicaldt control structureE Metotl AL £ ALF= MASPS2tel 2tHE BEA
= I 20 2ZEHH ZZ2MAME hierarchicaldt MASPZ H&

e

r&m

MASP/DL(Description Language)2l E8s™

ujo

AHEH S0 20

1) Object—Model Description Language
Object—-model description language= object typesl X2t 1=2t2 ZHE =
et = QUL
Ol

~

— Attribute type definitions
version# : INTEGER := 0;
tested : BOOLEAN := FALSE;
— Object type definition
c_program_dir : SUBTYPE OF sys_dir;
c_program : SUBTYPE PF program;
— Object type extension
EXTEND c_program WITH
ATTRIBUTE tested, version#;
LINK src : COMPOSITION LINK TO c_object;
END c_program

2) Characteristics
Characteristics= logical expression(EVALUATE clause)2& LtELLID), optionaldt
event IFE(ON clause) 2t AZ &0 QUCH.
0ll)
ON UPDATE OBJECT body_compiled OF body_unit
EVALUATE body_unit(_b)
AND body_compiled(_b, TRUE)

3) Rule Model Description Language

Rule model description language= production ruledil &2 &UALCH. THEN & 0|
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& ruleOl fireable®t Z<20 AHEIHOF St= actions FAIGHD A1, IFREWMM=

AM ruleOl EOtE/D(ON &) HHE ZA0AM action0l &#E=XI(EVALUATE B)E

IF ON EXIT OPERATOR compile(_x)
EVALUATE successful_compilation(_x)
EVALUATED TRUE

THEN link(_x, /lib/maths.l)

4) Operator Model Description Language
Operator model description language= Abstract Data TypeOl Z&s 20t 2
operator= signature(type, parameters, passing mode )%, logical formulae(pre,
postconditio S)& =1 UCH.
o)
audit : (IN _p:project; OUT _rireport)
PRECOND : audit_authorized(_p) = TRUE
POSTCOND : audit(_p_=TRUE AND proj_to_rep(_p, _r, NO_KEY)
KIND : INTERACTIVE

5) Ordering Model

Ordering model2 annotated path expression@2 ZAJF &0 OIS 22 A2
ArEStCt.
— Sequences : edit(x); compile(x)= x objecttil CHst editS HH & CIS0

compileg =+

— Simultaneity : print(x)= =& =2t0ll object x0l CHEt Odef JHSl printOil CHE
operator invocation0Ol Jts

— Concurrency : read(x) | |print(x)= SAI0l object x0l CHEt read, printot Jts

— Grouping : (lex(x); parse(x))= object x0ll CH&t lexical analysis 2 parsingS

gH& 0l actionez 4=

i

0

— Alternative : print(x) | prettyprint(x)= print Lt prettyprintl d8i& o2 %=

— lteration : test(x)(1 TO 5)= testd} O 58 £8H

0dl)
ORDERING_MODEL_IS
Myordering: FOR ALL _cr IN change_request DO

Create_change(_p, _cr); change_control(_cr) || estimate_cost(_cr) ||
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Generate_history(_cr).

END_ORDERING_MODEL

253 &+

2.5.3.1 OL2I1€H
8 5-2= ALF2l IPSE(Integrated Project Support Environment) O I HE 20

0 R

rr
o

A=0 Process Management Services, Object Management Services, 12l OS
= 2820|1, compiled MASP= 2 ALF2F 20| &= Y3 Jisdt B20IC0.

-manage schemas
-manage objects

-control user initiatives
-"invoke" compiled MASPs
-invoke tools

-assist users to take decisions OS (PCTE) 1
-react lo evenis

Object Management
Services (PCTE)

compiled
MASPs

User interface

~edit, compile
and validate MASPs
-instantiate compiled MASPs
-instanliate operators
-activate tools
~connect/disconnect users
(create/delete ASPs)
-create evenlts,
-provide predefined schernas
-create, reads and modifies
specific objects

Communication Services

[O& 2.5.2 : ALF-based IPSEs Architecture]

I'IF

Compiled MASP= MASP2l FAIO Mel AFES AN £= AAEQ] initiativeOll BtE0t) SAHI,
oHolE, &9, D2l BNE & £ JAs DESO0ICH InitiativeOll CHEH BH229 2 active
compiled MASP= Process Management ServiceOll Al compiled MASPE instantiation Al
Il ES AdE AS KASCH 2 layerOil THol & O XtAlol 24IHEYH UGS &0

1) Underlying Framework: PCTE
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PCTE CIHHOIA=E S &2 AMIHK =2 IHHUSS MSstlt.

e Object Management System(OMS) mechanism

e [Execution and communication mechanisms

e Distribution mechanism

2) Process Management Layer
process management layer= ZTZANlA RES ASMEID| st JI2XQl operations
= M6t 1 Z0E ISKetD 2cdl= 20l MEdls 982 St

3) Compiled MASPs Architecture
18 5-32 MINT(MASP Interpreter)2 OPIEIHE E0WF1D A=0 MINT= PCTE
O &2l layerOlA compiled MASPE & &icl= IS =3l5tH, MASP compiler=
MASP A2 Jlse 2= MINTOH ZH& st schemalt input2= H2t6tC.

om Users
(ASPs)

y starts
execuion

sistance requests

reation/deletion
update
of objects

TRIGGERS WORK CONTEXT
(IMASP)

tool

WORKSPACE tool

tool

modify
the workspace

tool

[2& 2.5.3: MINT Architecture]

MINT= rule-based system@=z A MASP/OL ZZ 10| precondition® M35+
constraintsE orderingdte €2 2 == U= ruleS2 22 HataE 210110 010 et
MINT= AFEXtSl initiative, assistance, reaction to events, Jelil & invocationg Xl
StCH. &8t MINT= 8 5-30A 2= Htet 201 MZ C & ASP(Assisted Software

Process)S 22 H2 Q&S 20t 10 e 22 SHA== MHY IS YEHC
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N 1
ALF

Jlgk

|0

£ & IPSEQ OJIEMME FHelol 2% 18 2.5.42 Z20l, object &l JI

BHO|

v

S, &% =X, J2/0 2 59 )52 H3ots D

L g3z PCTEI ME

b
Ct. PCTE2l OMS(Object Management System)= ZZ MIAN 2ol AIEE

ol

— O

= 2= object

=2 M&SIL information system& F*&ol=0 AIZECE 0l information system2 Z &2
o

S
NA2 &EHE OMS object® HEE ot ZZAIAL

=ds 24 =Ch

ALF user Interface Management System

A A A

AA A

Session

Tools

A 4 V¢

Communication

t + I invoke
MINT
Access Request/
answers
> \A A4
Information | Tools
System ¢
Kernel | Workspace

PCTE-Emeraude
OMS / Execution / Distribution

[O2 2.5.4: ALF-based IPSE Architecture]
ALF OFIIEN ™2l HAE2 MINTCIO 01232 MASPE compilest 22 interpretation

ot==A
o2 £38 work contextllAl S&otH &2lE workspacell objectE accessdot Z st
= 2| operation2 invokestCt. AIEXS

=2 AMAEMO dialogueE M Edt= session tool
Soll M IPSEQF & HSHCE. Session tool2 AIE2AS HHS MINTH RESID Z2UE &

= L

2 Mo o

F= Jlss eh

A B AH (working context)

ALFE 1&g 2.5.52 22 AMEX 2HHOIAE HM3dt=0, 0l dg80AM=s 2 AHEXE0I
Ar83t= =28 3JHAl session(ASP) tool2 20 =1 UL
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ASP window= ALF command linelAd AIS X EHEE2 WE = JEZE G0, session

S H2lg £ Aes(quit, disconnect, suspend S) JIs, object base navigationit
scanning(change object, list object) Jls, 12l session?2t =848t HH N s+ 2+Hst

cZE Jls S H38

StCt.

[ H =
System Reporte session0] HZE =0t 2Mst D E events&S0l et BEDE & =

= S0I0h

Guidance= 2X)JIs2 H 3ot E2 AN AIAHZRH HEZ =

ASP Window

Chalany)  (Ciie)  (HEmEmme
Change Object _,o’.gro'ec‘s.l'r\lr_demo.prj
List Object sort.Has_unit

ALF Command Edit_source_code sortHas_unlf,

ALF System Report

sesslon Help

1.Has_source

STARTED Init
on DISPLAY : charlelie:0.0
ASP : SOrtASP.asp

start request : Init
: Init

end request

8| success for Init
8[| “on DISPLAY : charlelie:0.0
asP : SOrtAsP.asp

start request : Edit_source_code sort.Has_unify

Method
Environment
Session
Parent Session
SDS
User

®@ ALF: Guidance
qu

ALF Guidance: Exit

2;—1 It be Done? on : Exit
Plan found in 4 steps : >
1. Edit_source_code sort.Has_unit

2. Conpile_source_code sort.Has_unit

. Test sort.Has_unit

————————————— End of plan-=----—=sesmmsmenmasc

[08 2.55: ALFQ X &ErA]
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2.6 ADELE-TEMPO : An Environment to Support Process Modeling and

Enactment

2.6.1 N HHE 2 EF

g 3R A20t €23l= 0d JHAl 2tel

22 ATEYNH AAEHES et A
A SAO AZEYN 28 A (The Process—

SHMEU XSotA =Ch olol Z2Al

Centered Software Engineering Environment) =, PSEEJt S& ULt PSEE 202 A7
= Udotl e H2 fF=22 U1 JL2L, HEol 2 JHA OlfS2 Hadse=z &
Ot ULt Adele= 2ZEY N Z2AMAIN BAFLZ ZYoHH XA Jtss HE 0lct
= B0lA 220t JASH, AZEAON St CoIE HIolA JHE0 28t TIoIE 2 2l
S0 s&8S 510 UL Adele2 M Xg A0 HOIH HIOIA 2 S0 F&
2 ZUACH ESH PSEE= BEAl HAE AL BtE ATERQINE Z22I6H0H, &S
(Activity) b Z2MIA 2|0l 2o MM Z=2AMA 2elE XECh= &A OFeHoll RUCH.

S S + Y= A2 UOIH dilolALt HHt) & = UMLCH
2.6.2 ADELE-TEMPOS| =2 NIAO CHEH 23

ADELE2 2{Al XIgk D18t OIOIEH HIOIAE JtXILD UCH Ol CIOIE HIolAM AZE
YOI ROl st MY, ZZ2AMAI 25 HEDD 220 A20, 0 ol Hi
OlA0A 28t AZEAN Oet =2 UOE HAEY AZEN Mt 238 &3
(Activity) S € 2cI&to2M & 2elE

ADELENIA = =
Event—-Condition—Action (ECA) Olgt= =0l Metd L&l oIfIES=Z HSEC. 0
gl 2dg # ZZ2MA= TEMPOet= formalism Al

TEMPOZ AT O{& 2240 IZHA AUABHAERS ATEQNHE Mitots A0l X
ol =l 2A(Work Environment) OtHOlA ESES =

- Xg Aoet OOoIH diolas e, Oelln EclA HistUS0 I& 20
O HES &A HRAZ =T AlA AESH2M, ECA #E0| temporal triggerE

UA =& AL

N
>
Mo =
I

(=]

J2
>

i
o
o
4 oo

Xl

ADELE-TEMPOSI PSEE architecture= Otefiet 201 Ul JHe ZEZHEZ O0IF0HM UL
e Adele Object Manager (ADL-OM)
CIOIE HIOIA D=0l JIgtE & YHNE B 22 AAEOZMN At stde A
HME2 =4 (attribute)nt X2 2AH (relationship)dt FAIRC=Z HHE N UL

=, NH& s 2elots 240IC0
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[ 1 1
e Adele Activity Manager (ADL-AM)

2t 23 (activity)Ol OIHIE =24 7= (Event-Condition—Action: ECA)UI tet Of
Eo| gtMoz DU &},

e Adele Configuration Manager (ADL-CM)

2t 8= (activity)S 2ZESQIN ME2 &astet & X0 OR1D A0, I ta
HE S0AM Mt 2st H2EUESQ $#2| (action)E2 & EGHH SHCH.

e Adele Process Formalism: Tempo (ADL-TEMPO)

olIxd2 =Edel a7 BHEM, 2" Jiss AZEY0N Z=2AA g4
O

s
3
o
=
S
o
>
U
o
[l
=
Il
O
%
1
g
1
ro
k>
|
m
0

(synchronization

QoA ASEE S AHAS YBLS T £ UL

A

Activity
resources

Manager
processes

A

object base

[O8 2.6.1: Adele-Tempo2 Ol X ]
2.6.3 ADELE-TEMPOS| ZZ HlA FHoI2t &l &

2.6.3.1 ADL-OM

CIOIE HIOlA=E AZEN M ZRE A= ZZNA0 et 322 S8 2

g = U ol == SRE F=20I0H Adele HE0WAM= 1 St OIOIEH HIOIA0A
S=0l Aol =X Y A== Zeotd ULH Adele HZ0A= GIOIE HIOIAD
ths2 Ul JIXNE 25 2elote 20l Jtsottt

o 2 EIZEE EFols AHO A

L2ZEYONUMAMS Tt A2 OE 2M=Z2 0IR0HE Fx3 Z1
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Adele Data Modelllld BE2= HMSH S A0S ZHHZ LIEHLHO &ICH SHLES) A
He= AHML ods 2 Bt (Object Type)2 QAAEAQID, 2AH EFY (Relation
Type)2 & A A0S HZ S UEIWMH, X 2dl 018, 2 &g 015, =& A
01§22 (O|RID) OIR0IM UL 2t MH2 =4 (attribute)2 Ot O 2.6.210 &

o 82 =

DEFATTRIBUTE
suffix: (p, c, h,y, I) :=

system : set_of (MSDOS, Unixx*, VMS);

machine COMP := “uname -n” ; ——Value is the result of the evaluation
[0 2.6.2: 2H 49 HO]
GIE S0 XJF YOl 2/&8Ch= 2 HE Adele Data Model2 E&6HH, (X program depends on Y
interface) Otel Hol & 2.6.310 2L gepcte 2HeE Zz 0 AIEHHIOIA AN &2 ¢
EHHOIAS CIEHHIOIA AOIOIA H2IEIM, N:INS 24Xl A0l 2tH Db LS oZ O|I2FHE S Lt
EFCHCE S8 0 2HHIDF DAG (direct acyclic graph){0F &2 E0Z=10 UCH
RELTYPE dep IS... ;
DOMAIN
type = prog —> type = interface OR
type = interface —> type = interface;
CARD N:N; DAG
DEFATTRIBUTE ...
Triggers, Methods ... ;
END dep;
[O8 2.6.3: 2H2 HO]
2.6.4.2 ADL-AM
ATEN MW KA B HEZEHQ T2 HA BES ER2Z ol A2 O2 &
A0l 2ol 2elde s (activity)S2 =&otD Crstdl, olE &9, CIXHel,
=N M 2 HAH 2 XE SO0ICH 0lHs e I &8s & HE &2
BI=EAN0|0 As3Ho HEa)E o0, O X 2 A% UCH Adele M= Bt=A
0l XSl NEgst 852 22ls = Us 85 2K (activity manager)E HICt
H=dl, 0ld2 trigger mechanism0l 718t S0 UL
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0121 fIhAM 2l 20 #2 AN Z20HYZ2 /KA Adelell O 0l
BIES £H°o 2822 0IF0HAM UL Otel A8 2.6.42 delete_sensiblellet= 0l
HES UEHHD RUCH Ol OIMIE= ZHE FEHUEOIALE D12 AEHIE validated
ol ALHEE XRd= ASIH UAS HH AMLE LOLCH 2reF olef JHe OIBE
b SAN 20 e, A0 Ot A25HH =0

condition

EVENT delete_sensible = (Icmd=remove and (lobjectWcomp/state=released or

lobject@(status=validated)); PRIORITY 5;

[0& 2.6.4: delete_sensible 0IHIE]

ot

L
& 200IH, CIOIH HIolA 22 210 XE0 E0/ot=S PEEN UCH

]

post-trigger A& &Lt 0|28 pre—trigger, method, post-trigger=2 & &2 O

HIOI AU AL EgHZ M (transaction)S Aot QUL
Ot 8 2.6.5= &4 ZHOUNAS H2AE 2010 UCH 22 AJl XKE
Al E&XIC X, Y, Z& YAl XIKAXMOE

(o)
Ct. A2l SA=0] d482 =2 UE 3x2d

Ct.

I_

n oz

$0

==
HE otLtSl methoddt AEED| HMOl= pre-triggerdt A&, AdlE =

> Duplicated relationship

TYPERELATION composition;
1 ON ORIGIN delete DO {delete D} ;
2 ON DEST delete DO {print “you must delete first its container !0”; ABORT};
3 ON ORIGIN METHOD duplicate —d %new;
{copy !0 -d %new };
4 ON ORIGIN copy DO

{makerel %new —r %realtype -d |D} ;

=

[D8 265 &4 &

Al

0

2]

to] &2l (action) Adele AOUOMA SHLISl Z=Z40ICH O] A= 2tetsh ¥
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OBJECT Philo is rset;

DEFATTRIBUTE
1 STATE : (eat, think, hungry) := think ;
METHOD eat DO newstate (self, eat) ;
METHOD think DO newsate (self, think) ;

> W N

END Philo;

OBJECT Fork is rset;
DEFATTRIBUTE

5 STATE : (free, occupied) := free;

6 METHOD get DO IF STATE = occupied THEN {
Print “The %name fork is occupied”; ABORT }
ELSE newstate (self, occupied) ;

7 METHOD release DO newstate (self, free);

END Fork ;

RELTYPE Use;
DOMAIN type = Philo => type=Fork ;: CARD N:N ;
PRE ORIGIN eat DO get (ID):

8 POST ORIGIN think DO release (ID) ;
AFTER DEST release DO

9 IF ~IS%STATE=hungry THEN eat (IS) ;

END Use;

METHOD newstate (sate) DO {mda self — a STATE state } ;

ERROR ON eat DO IF STATE != eat THEN newstate (self, hungry) :

s

[0 26.6: X 2H9 ol

2.6.4.3 ADL-CM
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Ao A 22l (Software configuration management: SCM) AIAE S MHE
(Repository Space: RS)1F =& 22 (Work Space: WS)AIOI2| &2 9 & 1t(
SCMel s&ol g X (activity) S0l >=8&= Z22t0ICH. RSE

=

|E
Im

0 b~
2

=
%)
rr

[
Q'j
L=
o

|F
Im
(9]

0 S0l 2EED, HEE
RS HUA &Y S2HHA AFSSIIRIS 224 |XIQ ZHE

HE2 2XAQI HlolH HolAS

SCMOIMS =2 HdE =2 otu

&= Z10ICH OIXZ= ®IoH AdeleOl M= configuration builderE M=t

t. Configuration builderfiiA= &8 22 (Product Model)0ll I8t S ULH Ol

S g2 A JHX JI=X0el MM EE It A=d, family, interface,

realization0l 1 0ICH. otLel family= otUtel 20 2eE 2= HEw 2= A

0 b~
2
2

$0
rr

mpy
Qe

(m]

R

mN

m <

ﬁF
l
FO
ol

uin
1o
o
M
o

ol

>.

0

MES 221, CIHHIOIASS HEgsS ZESHCh otLtel familyol 2tetE CIE HIOl
Hee ZZAML Bl Z2

= o
= 25 ZX2 JIsH 2 0129
S

£ Jmun
0 Mo

ELEECH 2t2t9| realization2 Jls&2 =

2 CHEO, 220l 20 et e 20l *HOD & = = BAZ 2A UL
AdeleOl A StLISl SAE PHSD| oAM= 2HMGHD 2Rl 4ol &g ol
= ATEN AMAES REIF AFNHOF SHCH O0lH4EH AIAE RE2 (A4S
Z OHA 2FALES 2HEOiOF of=0dl O S0 £ JtXl 6E =5 ottt

Ol2 HE oM™ JIs0l & ¥ HMEZX= =S CIHHIOIAE HMEtotn, BE ZHE
HE= AAE 20 2o HOE MY XHS CHE0H0F SHCh D8 Mg 2H2

[recovery=Yes] and [system=unix] and [messages=English]

[0 2.6.7: AIAE 2 232 AISHO 0]
AHEZ gao oAEAE=E B HZ|S =32 ol HES HAZAHO 2ol &
SICH AdelefiAde= 0l2d8t Mo 2 HZ HA 4 (revision properties)S AlE0dl
P&

A2 I8 2.6.810 &0l =cl dHZ HI|=C.

([reserved=Riad] or [author=Riad] or [state=official]) and [date>18_02_89]

[D& 2.6.8 : revision property 2| 0il]
Ol configuration builder2t &2 22 (product model)& 1986E 0 ZHZON &
AMELSO Slof MEEURLD, AFZXS2 B0 2o Oteiet 22 =SE0l U=
=0l ol /L

o JAHOll&l AMZE REz RE LATZEUHE H 2L & £ QICH SHYd6l e
AEFEZ2 UE X2 CAC & H2R interface?t realizationZHE =0 Hd
20 UAULCH
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et =ci M methodE
Ch. Ot 18 2.6.92 modulellct=s Bt

rﬂ

J

30

(@]

o

A
e

|

1]
o

HE 0l A
HX=Xl 20 =C.

MEO| alHLE MM22& methodE &
10l developmentet= &

2
to_consultzl= S& 1 to_changect= S0 el HEH L=

OBJECT Module ;
ATTRIBUTE
State = tested, untested, available ;
METHOD
compile ...; —— with =C option

END Module;

PROCESS development ;
ROLE testing = unitary_testing ;

ROLE to_consult = module ;

ATTRIBUTE state = compiled, edited, ready;

METHOD
compile ...; —-— with —g option

AFTER ON compile DO test ..

END development;

PROCESS validation ;
ROLE component = module ;
ATTRIBUTE

test_suite = test1, test2;

END validation;

ROLE to_change = to_consult/(responsible=lusername);

[O& 2.6.9: 9& HA]

=0l OEN gsot=XE 2ot floil A== ML
o € =5 UL, S4do FAY =& UAD, 02 X220
AKX EZO0ILt el &gt =& S0l 2 =% ACH 0l
Xl S4CH
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HAE2to] 3 (role collaboration)0l HEH OIFNH X=X EI| ol 8 JHAl

AUZI2E Mol EX. st AZEAHE ol £=FE I AZERN

o DE MOl 2& XD AHAI9l 2AIE20| ready state2 [HEH AlE Jls8H AMEN
X+

ol available satedt 0, 2= 2&E0| available state2 T2+ &
SotCtn 2Ch 0l 2 TEMPOZ J|=5tH Ofe & 2.
CONNECTet= E2 st HHMIt HBZNHUMOF &= UEHHLD UCH 68
E2 AN ZZ2MAUA 5 S implement 90l consult_changect= &
Z0ol Ol USS UEIHCE 0le4st HZ 0ol et &S(activity)ol & 2
CHOIA =8E =& UL, ATEN Z2HA HES0 CE #ss2 2t4ot
A 2 =& AU MAUSE2 Adele HES 2ZE/]ANH Z2MA 2L S Oldk
ot AZAIDl= Jta JIHIZ ALERUCH Adele HE 2 entity relationship data
modellil JIBtE §10 JA2H TEMPO 2= Q& XA K& Iz A= Eecl
Htriggern) @t &M 24Xl XI& entity-relationship modelZ OH& & ULt

1

a
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TYPEPROCESS release ;
1 EVENT ready=(state:=ready) ;
ROLE USER=PMmanager ;
ROLE implement=development ;
ROLE valid = validation ;
ROLE component = module ; {
ON ready DO {
2 |IF implement.to_change.%name.state==ready THEN
3 implement.to_change.%name.state:=available ;

4 |F implement.to_change.state==available THEN new valid;}}

5 TYPECONNECTION consult_change IS notify, resynch ;
6 CONNECT implement WITH implement
7 WHEN to_consult.name=to_change.name ;
8 EVENT notify_when=ready;
resynch_when=ready;

END;

TYPECONNECTION change_change IS notify, merge ;
CONNECT implement WITH implement
WHEN to_change.name=to_change.name;
EVENT notify_when=ready;
merge_when=ready;

END;

END release ;

[O& 2.6.10: &¢Z OlA]
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TEMPO formalism2 AZEJN ZZMHA, SYo| ZTZMHA 219 s XIRo 2HIE
ol CIXel SIR/UCEH 0lHe =2 S22 Ootelier &Ch.
o X K& ZE  TZAAQ 2HE NR=S2 operationdt A2 X

el
Hz 2gd DA deld Mo g2 82 % 32H0l 2o H

el ROIGH0 TE UL
o EO JHE : 012 AH KE A0 ALY (delegation) Dt HIxE FHI
BN 2J| [+ IS MO AT WBHSS WAL = U= M2 0

e JIAO JE : TZMA A0l SAIA(synchroization)lt 82 HAIECS=Z

=)

FF

TEMPO= Adele A

>
i
1o
J
N
e

PEEO Y20, TEMPOR JIZE AZEQ0 =
E Rxo = =

ZANA DE2 HH B 2H, OHE ROz 0IFHE Adelel g2z A S
Lt TZNA AMS X|otes s 2el(activity manager)2l AF22 2 methodE2 =3

< = a
=AM Teh 220 e e =N =0
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2.7 SPADE : An Environment for Software Process Analysis, Designh, and
Enactment

2.7.1 JHLHIE & S

SPADE= Software Process Analysis Design and EnactmentE XI&aotJ| <8t
=28 S&2=Z Poliecnico di Milano2t CEFRIEL

ot 22 SE== MSeh

software engineering environmentZ Al
A =8S TZ2MEQ|CH. SPADEE= L

e SLANGOI2tL) Gt= Petri-net JIBHS] Process modeling languageE M S8tLt.

e Software artifacts?t process modelsS& 2 &8t process dataE M&EotI| <
8t object-oriented database@! O,0l JIEtSt interpreterE MIZ8&HLY.

e ProcessOlA fine grained tool integrationS Z4&adtJ)| fIHAM DEC FUSECt=

Ct.

oo 0
o

message based integrated toll environmentE At
e Distributed development activity==2 Al & etCt.
e Meta-process=2+ OtLI2t software process2l specificationidt enaction2 Xl
2L

e SPADE= process evolutiong & 22 X|&3dl= mechanism2 HZ=8&

-

C

A

rr

SPADE= process definition=1t process state=0l & changeE XI&36l
reflective feature=2 MZEE2S=ZM process evolutionsS XIREHCH Ol &t

process evolution® processJt enacted= AMEIHAME JtsotL.
2.7.2 SPADES SLANGE 0|28t process A2t A&l
2.7.2.1 SLANGS| Z2&EA

SLANGE process modelingE <®Iol Petri-netE ALE8tCt. 018 =B 0IA process
= A HY activityS=2 &ELD 2 activityS2 Petri-netOll Al StLESI net2 M =
St & O #HE2Z IIsHH 2 activity= interface? implementationg JtH&l
SLANG netOl &Lt SLANG net2 LBHEQI Petri-netl netd& token, place,
transition, arcE JI&ICH 28 RHQAE 2tCto] @246t ofel ot 2L,

e Token : processOlA THRENH Xl= objectES UEHHLE.

e Place : tokens M& &L,

e Transition : processOllA =&& eventE= LIEFHLE.

= events® objects? flowE LIEFHLE.

o Arc : processOlAl ZAGH
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2.7.2.2 SLANG?| process &2|2t &
process model2 &Ml software process®, process modelE HZGHI| fIoH AtEcH
= meta processE 4&ot= activityS 1l taskES Z&oll0F &Lt D222 process
model& AFE56t= process machine2 software process% ASstoldl fIoh A
software processE ==& codeZM L£&t process modelE +=&otJ| MM editE
dataZM ALEE = QUO0NOF BtCh executionit editing activityE2l interleaving&
processlLHOlAl ==8&l1D U= operationEE Al&Gt=E XS SHotHU restart AlZ|

Xl 21 old process modelOllA new process model2 AMAAZEH HHZE = Us

BtHo=z 22| O0F StCE 01218 process model evolutiong® SUELZ 46|
?oH M= languagelt reflective featureS=2 MISoll0F StCH. SLANGE process model

o =& evolution 2cldt)l fI8 meta—processE modeldtd| st reflective
featureE NIB&HCH 222 SLANGS 0|&6t0 processE Jl=dle L8 process

evolution2 #ol HESt reflective feature=2 M3ot=X0 CHoll &F& A 0ICH.
2.7.2.2.1 SLANG2! process description

SLANGS2l process specificatione2 CtS1 2 Cf.

SLANGSpec = (ProcessTypes, ProcessActivities)

ProcessTypes= type hierarchyll U= type description=2l setO|ICt. 2t type2
object oriented styleZ JI=EICh. ProcessActivities= type Activity@l instance=2l
setO|Ct. ProcessTypes@l hierarchy= OfeHet 2 Ct.

ProcessData
Place ['oken Arc  Transition
Activity MetaType Active Copy Type ModelType et SLANG Types
User-defined Types
[ Init lestCase  TestResult  TestSummary  Unitlnterface Change

SpecbDoc

Execlnit

S

ExecTest

_77_



« =
SPIC_20030728_1 _PB_U[H Software Process Improvement Cantar
A N

[ O 2.7.1 : ProcessTypes hierarchy ]

212| hierarchyOll 4 SLANGO| Petri-netOll JI18tat0 UI| MHE0I Place, Transition,
ArcE2l typeOl =IHSICE. Token2 netOllAl tokens Jl=36t) ModelType, Activity,
MetaTypell 3JtXl subtype=2 JH&ILCEH.

1) ModelType
ModelType= processUtHOlAM CTHREMHZE object=2 Jl=ot=0d Z
2 £3& processOICH e2tAID AFE XN 2o 2

FO
o

2E typel
rootOICt. ModelTypell subtype=
HEIC}.

2) Activity
Activity= places, transitions, arcs& A& Petri net22M SLANG activityE & 2|
&tCt.

3) Metatype

Metatype& type=0l HENH JI=E0HM JA=KXE LIEHHCE Token2l 2t subtypell
CHoH StLESl Metatype instancedt ZHStCEH

Type definition0ll CHet GiKH= Gt ZCf.

Class Unit inherit ModelType
type tuple (public name : unitName, public authorName : personName,
public language : string, public sourceCode : text)

end;

[0 2.7.2 type Unitdl TH&t Type definition 0]

Activity &2l= interface part® implementation part2 ZE&Ch  Activitye
interfaceS SolAl CIE2 activityet &3 && St}

Interface part= interface transitions set, interface places set, arcs set@ & 4 &
Ct.

1) interface transitions

interface transtitons= starting eventsE LIEIHLH= transitions@ ending events&
LIEtHLH= transitions2 L0 &ICH Activity= starting eventot 2 [ Al &6HA
ending event)t 2 [If ==L

2) interface places
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interface places= input places® output places, shared places2 =&& 11,

[y

Implementation part= HE A input=0| output= & HIRH=XIE JI=8HC.
Activity definitionOll CH&t GIlKI= OfeHel AlLIZI01 JIgtalA 20 & 240ICH.

activity= process2l coding ©HE Jl=0dt= activityOICh.

MEX= unit codeE ZEE designE JtAILD ot=Xl design8i0l ot=Xl2 2ItX
2 editinge == UL Codedt HE= Ol=0 HIML T processIt HIY SOHOI
Olcior s WKl Bt==Ch 2+ I = unitOl 52 OILH0l EHIE X 22

project leaderJt email2 SoilAl SEE 2H =Lt

[l

[O8 2.7.3: OIHM AlLt2l2]

activity?l interface parte A& AMAE 20N EMol=  entities0l
implementation part= &2 AM2E WR0 Mot 2= entitiesOICH. f121 AlLt
el20lA starting eventse= {Restart Coding, Begin Coding}, ending events= {End
Coding}2& Test Feedback, Requirement Change Document= input placesZ
Coded Unit2 output place2 = == UL & ¥ software process= CHYE
software tool&2| activationS ZE&etCt. 0l 8t tool invocation2 black transition2
&£ ULHEFHWHCH Black transition2 asynchronousdtHl &SZ&tCEH 212 AlU2IQUIM=
transition Edit, Compile, Mail To Project Leader2 £ = ULt A2 AlLtel20 CHst
KHAISE activitye &2.7.4X & LIEHEFC.
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Test Cument Requirement Change
ument . :
Edit To
Request Be Coded
Begin 1.;
st 5§D O

Coding
——

—_—— — — — — — —

[ O 2.7.4 : SLANG implementation of the “coding” activity ]
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2.7.2.2.2 SLANG2| reflective features

SLANGE &&Z& 0l process evolutiong ?IoiA CS1 2 & reflective featuresE X
S BtCt.
1) Concurrent interpretation

Activity Dl CHZ activity®ll 2loiA &&= AU black transition0l #=8Z @MHOICH 2

Ct. Ol48t olwZE QoA activity@l definition0l B1AE 0|0 A
copys2 P& MOl MHE active copylll gets =X %1 =EH
= ULt

2) Late—binding
SLANGZ st &2 dynamic binding ruleE HIZ8tLt.
(1) RE definition0l run-time®l bound& Ct. MetA type checkingOl 2
dynamicOlCt.
(2) 22 activity definitionOl CHaHAM A2 CHE versionl type definition0l MZ2
CtE active copyS0A SAIN AFEE = RUCH Typedt activity definition2 © 3t
E2 110l MEE 2t "E0LH =, enacted processOl Al definition2 Hatet

£ 2 definition2 AFEZ2H0 latency timeOl &XH&tCt.

M
3) Re—entrant mechanism
(]

a
ol

£ activitye activity placetll M&EZ M QUL Activity definition2 =&atJ| <ol

—

Me activity placeOld =&Z activityll tokenE readst £ -1 tokenE activity
editing toll0il € HZECt 0l tool2 Activity place2 ChAl MEE =2tFH KRS8t
MZ& version2 tokenE BtE1l activity placell M&EE [ OIM2 tokendt HbF
Ct. OI=0l oHE activityOl CHSH active copyS2 MZESE versionl activity

definition2 0| =¢&tCt.

RAGHAH processIt enactedAEHY [ processe LEFRS £

0
ol
I
Mo kJ
ol
e

ujo
04> o

e oA

ol
=

activity placeOld =&E activity token2 readst = black transition

activity editing tool2 &8t = editing tool2 0I&3dt0 activity definition

gt £ £=&E activityE activity placetll MESCH. 0I=0l oS activityIt

ol
Ji T

|0
l

MZ& version2l active copylt MAEZ 1D 0| M 2 process enginell =

>

Tl ) dynamic type checking0l OIRHXIEZ 0I& version2 active copy2t A
£ 2 version2 active copydt MZO0H Sets =X H1) SHHLZ F=H=C
SLANGZ2 fI%t Z2 reflective featureEE M3&22ZM processIt enacted &FEH
& [H0ll= dynamic evolutions M3di = == UAC. SLANGS| process evolution0il

CHEH CHEFAel 8= O82.7.5% 20
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[ O& 2.7.5: activity2 UEHLHE token2l editing ]

2.3.3 SPADE Architecture and Tools

2.3.3.1 Architecture

SPADE= process model interpretationdt user interaction?t0ll separation of
concerns principle2 ZH&RICt. 0l principletl [2t SPADE= three layer
architecture0il J|8+&tCY.
1) User interaction environment
User interaction environment= environmentWe toolS SdiA  useretel
interactions +&ot= A= StCE 0l layerOil= software development activityS

£ 245t I SPADE userOl 2ol AtE%Z= toolS0l ZEEO RUCH £

o

user interaction environmentllAl eventE 223|110 event=0| == SLANG
activityS 0l M token22Z 2O0|HE ot=ll AIES = filterE ESEHC
= M&EGHH ot 1 2

0

Filter= SLANG interpreter0Oil 2|off ZAMSt service RLE=
=2 MY tool=Z forwardstCh.
2) Process enactment environment
Process enactment environment= process modelE +=3ol= I&= Sttt 2 =

2 enactments?2 S&H2=Z MAE = process engine=2l settl 2ol = Al

1 2

ECE 0l layerOfl= process engine@& =cl= Unix process£2l threadE2
M 8= SLANG interpreterS0| &=XH8tCt.

3) Repository

Repository= process modelE1t process artifact& S M & 8tC Repositorye= 02
OODBMS&H0IA RS &Lt O2&= client—server architectureE JtXILD U1 SPADE

9l evolution feature=2 XI&dt=0 H&S programmatic interfaceE Ml 38tCt.
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SPADEWIM= 2 process engine=0l| clientot = L.

SPADES| architecture= 18 2.7.61F & LCl.

Elack-box tools Service-bazad tool

Service-based ool

NS

Spade Comnpeienication Interface

- FUSE Msg Server

=

£ S

E Service-based tool \ Monitor Display
f- i
S _ FUSE Bridge

= Service-based ool

s

E

g

-

Process Enging

=

2 I 8 5 § B B

i3 w [ ¥] a¥ [i¥ 5]

E bed = = =

k: e 2 2 = & E

2 2 8 &8 &2 8 B

5] = = = = = =

- = — =1 =i = L T
£ o 9 Q9 v o o

z Z Z 2 z z Z

s LA A

5 R e T

[E Wl vl 5] [ 7]

§

a,

SPADE Monitor ["%

Repository

[O& 2.7.6 : SPADE architecture]

2.3.83.2 Tools

SPADENI Zst= toolE2 AN 4HX=2 27E %= UL
1) Black—box tools
Black—box tool&2 process enactment environment2l L&EWAH HE input2

_83_



][

Software Procass Imorovement Cantar

SPIC-20030728-1-PB-001

ZHH M= 0lei8t toolE0l file systemilt 2& 2T AtSl repositoryE ALE&tHLY.
MtekA toolE01 O, DBOI MEE process dataE AtEotJ)| floid=E FBAIEL
2 HHRAAHX LD H&A WE0I file system0Ol BFEEIMO0F &Lt Black-box tool&2
source code? =HFQL0| HtZ SPADEZ integratedE = RUCt.

2) O,—based black-box tools
Ol tool&2 O, object&2 EUE HEMNFLA0 HE UE = ULt SPADE=
ICCMOletL) ot= inter-O, client communication mechanism& SoilA Ol &t
toolE1t dataE w2 StCt

3) Service—based tools
Ol toolE2 A&IS0l MBdt= services2 WMZ
programmatic interfaceE MS8tCt. ToolE
SE2 S&5Y #= UL Service-based tool&2 SPADEN SIHAl ZELZ
integrated® Ct. A H M= SCI(Spade Communication Interface)0ll 2/SHA XS
&= SPADE Integration Protocol& & & At&ol= A0l2 ChE otlt= FUSELE
Tooltalklt &2 Commercial-Off-The-ShelfE At&E06t= H0ICH =X B0
message=S2 tool integration environment2l message broadcasting server0il
oo 2tel&llt. 0lddst 2= messageS2 =& Bridgedtl] ©ol= SPADE
componentOll 2ol 20t=0{&E == ULt Bridge= messageE SPADE
Integration ProtocolZ HIF LD SClIZ2 2t SPADE= 0l28 DEC FUSE,
Tooltalk, DDE, OLE22| bridgeS& HMIS8&tC}.

4) O, service—based tools

|

2

o

A Ol CC
T M

Ju
Ol

t=

2 ChE tool&0| M3dt= service

=
=2

fol

—

0l tool&2 service—based integration2 XM33dt= programmatic interfacet
02 object=2+2| direct exchangeE Xl & stCh.

OteHel table2 SPADEOI integrated TEloHLE SPADEJE HIZ6t= toolES 9 401
Xl categoryOll (et &8 A 0|CH.

O, black- service O, service
black—box
box —based —based

SPADE Shell .

Agenda .
Object Editor .
SLANG Editor .
FUSE Editor .
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Emacs, cc *

[ E 2.7.1 : Examples of SPADE Tools ]

2t toolOll CHoH 2tEtol
enactment environment

=
£
EXUAH e 252 =55 20E

HEH & SPADE Shell2 process agent=0| process
4 4 A= interfaceOICt. Agendas Al
Ct. Object Editor= UserJt SPADE
Repositorytil M&EE O© process artifactg H&EE = UH St toolOICH.

(1)

SLANG Editor= SLANG process model2 BH& I 2= X2 StCH FUSE Editor
= service-based text editorOICt. FUSE Builder= integrated C compiler2 make
utilityOICt. Emacs@ cce= Unix & 2] editor@ C compilerOlLCt.

SHH 22| 4DJtXl B9 tool2l0il SPADE Monitor= AFZXHOIAI process model2

AEIE BOWH=EC £ SCl= 2 E service—based tools, Bridges, SLANG

12

OOII

InterpreterE S £=86t= Process Enginedt AT SPADE Integration ProtocolS
S0 M service—based tool=1 process enactment environment2t2l S¢S =&
StC. E£8H User Interface EnvironmentOlAl &A@ =01 active copyS 2 messages

gAZE = ULL

nio
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2.8 PEACE : Goal-Oriented Logic—Based Formalism for Process Modeling

[=1]

2.8.1 JHEHHAE

EX|
o

PEACE(Process—centred Enactable and Adaptable Computer—aided Environment)=
Pierre Mendes Francei&2| CRISS ¢ MAEHUA JEE AL ZZ2MEO Z2UZ K

OrERAUCE 0l 3o =HES Z=ZMHAE PEACE/PDL(PEACE Process Definition
Language)2 & otH, AZEQN HMZS CIAQStD Lol Z2HNAE HSE
> A= US3E BFS A=ote 2A0IRULCH S5l PEACE E2HENHMeE 2AZEQNH =
ZNIASl dynamicity@t evolvabilityE E&oi==0 S = UL, 01 |l 2ZES
O Z2HA 20l goal-oriented approach 2 logic 2182l formalismE HEASHA
Ch. et Z2MAE 292 ot=dl, &8 & goalg A |l ZE2MA 2ES
dynamicdtyl, evolvabledtH REE = UAEE ot=ld SEES FUL, X4 Dol F
2E Sl 2 ¥ Z2AMA 2EE ALY = UAEE ot EFE 21 UL

2.8.2 PEACEE 0|88 Z2ZAHA 22E

2.8.2.1 PEACEE 0|88t Z2AMA 2HE

PEACE/PDLE 0I28t Z2AMA 222 OS5 20] 0IRHACLCH

PEACE Process Model 2 PMF(Process Model Fragments)S2 &&22 0l &ICH
HIIM, PMF= 2t & goalsE Z&otd U= ZZAHAL stepl=2 FE&=0, Z2AM
A 2YE BHME = U= PMF Specificationlt &M Z2MA 2ELS P28 6t= PMF

Implementations@ & A=},

1) PMF Specification

e PMF Specification® object2t operatorg =& S C.

e Specification—identifier, I_role(Intrinsic Role), inputs, outputs, I_precondition
Jt |_postcondition, In_event2t Out_event2 H*&&H O3 22 20IE #
=Ch.

- Specification—identifier : T2 MlA AEIQ] 0|S2 LIEHHCEH

- I_role : PMF &= ZEotH 2 S0l ol LIEHWHD JASH, A
e Metoll 2ol g&s =L

- Inputs/outputs : PMFOIl 285D SSE= objectS2 0I5 EtY S LE
LHCH.
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- |_preconditions/|_postconditions : PMF A& /S0 BFE Al BFEAI2HOF of

= XASS LIEYOH

OI'

- In_event/Out_event : PMFOI 2o X2l AL ZHot= eventSS LIEHH
Ct.
- PMF Specification® Ct21t &0 Z& &
<specification>::= specification <specification—identifier>
‘(‘<input>‘)" ‘=" ‘("<output>’)’ is
[I_role <role—expression>]
[I_precondition <condition—expression>]
[I_postcondition <condition—expression>]
[In_event <event-expression>]
[Out_event <event—expression>]
end <specification—identifier>
2) PMF Implementation
e & Complex 8 PMF implementation2 contextual ruledt event handler&
Ol ¥&3tE operator22 2 24 &L
e List-of-encapsulation, C_role(Contextual Role),  C_preconditionsDt

C_postconditions, contextual_rules, event_handlersZ #&&H CIS0 &2
O|0IE Z=Ch.

- List-of-encapsulation : PMF_S =2 c|AESS &3 AlA LIEIHTH

- C_role : PMFOI &l &F S EolH &2 90 Uiol JIsstl A2, 3
st ZZMEQS EMH 2o F=2 =0

- C_preconditions/C_postconditions : E&& ZZHEQ| PMF AlSHE /=0

BIC Al BEEAIHOF ol ZXASE LIE

- Contextual_rules : PMFE Implementgr M 22
(G

F'l:
[w

o
I
o

2
re
3
L]

StCH &, S3E Z2HEQ EH e, HHE XAHEZ2 HH =M=

ol OF StCh= S22 A& 0l ol logical expressione& H&a6l= 210ICh.
- Event_handlers : E&8t eventtll Oiol X2l& M 22
LHC},

- PMF Implementation® CiS1 0]

HH
e

=L
<complex—implementation>::=

implementation <implementation—identifier> of
<specification—identifier> is

<list=import>

[<list—of-encapsulation>]

[contextual_rules<expression>]
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[event_handlers<treatment>]

end<implementation—identifier>

<list=import> ::=

<jtem—-importation> | <item-importation> ;" <list—=import>

<item—-impotation> ::=

import<specification—identifier> ‘('<parameter—types> ‘)’
‘=’ ‘("<parameter—types> ‘)’

as<specification-identifier> ‘('<parameter—types> ‘)’

‘=’ ‘("<parameter—types> ‘)’]

<list-of-encapsulation> ::=

<encapsulation>|<encapsulation> ‘;’ <list—of-encapsulation>

<encapsulation> ::=

encapsulate <specification—identifier> with
C_role <role—expression>

C_precondition <condition—expression>
C_postcondition <condition—expression>

end <specification—identifier>

<treatment> ::= <on—-do> ;" <treatment> | <on-do>

<on—do> ::= on <expression> do <expression>

e PEACE Z=zAMA ZHOIA, pre/post condition, contextual rules, 12l
events 2+ logical expressionE& PEACE/PDL Olct= logicaldt language2
HEELL
- PEACE/POLE AL SHHS SAl0l 2o == S XU UCH
- Logical Language= U381l 22 F4EAE 231 ULL

v' Constants® &g setC

Variables2 &g setV

Function symbolsel && setF

Predicate symbols2 &g set P

Connectives : =, A, v, ™

NSRRI

Quantifiers : 3 and Vv
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v' Punctuation marks : (,)
- language 2 &z s 20

v' Terms : Language®l term& C2 elementOlHLE, V& elementO] 4Lt

A

expression functionO| Ct.
v Atomic formulars : Language® atomic formular= PREDICAT ,(ti,
to,..t,) @& ESE L.
v' Well formed formulars : Language? &2|= recursiveotH &0 RUCEH
- 0l218t LanguageE 0I&0ot0 PreconditionE H&ot® L3t L.
v' Requirement2| 18 ZA QI ROl Mict, 2=
ol DE =&ol= activity Jt QCt1] JHEGHAL.
v 0l activity@l precondition®2 “#=&1 2#HE 2E M requirement?
B3tE Jl=s M RS ZX3lott, CIAel M DE SO LUHOE &t
Ch.” et =S [,
v 3 M (MODULE(M) A DESIGN(M, D) A REQUIREMENT(M, R)) 1+ &0

e PEACE Process Model2l IE &% s 2.
- Software  process changell  technicalgt  stepOil CHet O
(CHANGE_PROCESS STEPS)
v" Requirement change documentOil 2Ioi M Design0l =&&l= &0
CHoH PMF specificationdt PMF implementationES ot% CtSut 2 Cf.
v PMF TECHNICAL-STEPS specification
sds MODIFY_DESIGN;
specification MODIFY_DESIGN (TE-MD:ROLE-MODIFY_DESIGN;
D: DESIGN; R: REQUIREMENT-CHANGE) —(D*:DESIGN) is
|_role 3 DE (DESIGNER(DE) A TEAM-DESIGN(TE-MD, DE))
I_preconditions
3 M (MODULE(M) A DESIGN(M, D) A REQUIREMENT(M, R))
|_postconditions
NEW-DESIGN(D, D*)
end MODIFY_DESIGN
v" PMF TECHNICAL-STEPS Implementation
Implementation TS of TECHNICALS—STEPS is
import MODIFY_DESIGN(TE-MD: ROLE-MODIFY_DESIGN;
D : DESIGN; R:REQUIREMENT-CHANGE) —(D*:DESIGN);
encapsulate MODIFY_DESIGN with
C_preconditions —B(—STATUS(correct, D))
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C_postconditions STATUS(correct, D*)
end MODIFY_DESIGN
end TS

2.8.2.2 PEACEE 0|88 ZZNA A

=

02

PFMZ2 Sodli MMAE Process model2 PEACE &t

ZdotUHlAl  Binding, Reasoning,
Selection, Simulation and Enaction2l & X0l 2Jolf AlgHE

Ct.
PEACE 2t&0olllA &&= EXE Helotd 18 8.1 2L,

=

| ENACTION
PNIF_S
BINDING
| BrME
TOOL VES
INVOCATION
MO
| .| REASOMING
lGuaI— ree
USER PMF_S
*  SELECTION *  SIMULATION
INTERACTION
Sequence
| PMF_5
ENACTION

|
[O& 2.8.1 : Enaction Steps]

1) Binding
Binding& PMF specification 2! PMF_SE
PMF_I 2 &3dt= SHAHOIC.
2) Reasoning

=& Jtsge PMF implementation®!
otLtel PMF_S= 240Xl PMF_IZ RAEE 4= UL

A== T2AHA KAS IO 2 50 goal-tree(an and/or graph)

[2] et= AS
Bt=1, 0I=¢E 0180t goals Z4st)| fIol EREt o9 Z2AA £2ASSE =
&2 = Aes, Jise B2== M3Sof =0
3) Selection
TZNA =X PMF_S 2 &=XME &8otHAU, PMF_SE D] st M2 &A™

ot= =HAOICH.

4) Simulation
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AETHUA ANZ SHEisE Z2NA CHHE Y X, UE &AL = &
gt 401X BHE TFI| fE SAHOICH
5) Enaction
ZEHCZ HEE PMF_SE HEE =M0l 2ol s=&Hdt= SAHOICH
2.8.3 PEACE 019|881
2.8.3.1 O21&0 X
PEACE &&= Specification, Implementationdt Enactionl AHIJH2l 5t¢l &de=z 2
SECh 0l MIHS ot &2 )| AZEN Z2MA 22ES XNASHH ==
UOHMOI T2 A LS JHE6tD, 0lH8h LBl Qs SHEH TZMEW 9
Z M3t ot, Ol =&stE RES Addct=s Aoz Mg S
PEACE 8tg9o Rxe= S 20l #4EIC.
o IZANA RO XA I MEZN Us B2
e PEACE/PDLZ LUIEtLIE LBHNOI T2 A DEOIL, FEHGE ZZ2HA 2
o ctolEdcel
o IZNA MM FU AIBEHE AZEQN 38 E 2t0lEHel
o CHOIEHZIE AMSE Il 228 228 gYols B2
o IZANA 2o XA JIBtE S M ZREt 22/E HHote B2
o AMEXWA 2HIAN &= M AHHOIA
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e e
I e | (R
USERS i ! Sub-Environment i i s e
i i s 0 i i
@D 5 L Seoclfcaton | £ ol | 0f
nginee ' @ !| Communication Interface ! | i ! PMF_S
B s B - .
USERS i % E Sub-Environment i & E hhgf" es
'Emcess i 0 i Implementation i E i{} PMF_LL
anagers | === l
i ﬁ Ei Communication Interface || 2 E BPME
[ ettt —— v M ,--"'"'_'_-___'_""‘"-\
USERS i i Sub—Environment i = i LIBRARIES
,‘. !_____: Enaclion !_____: < Software
Cajtiic: | KNOWLEDGE BASEMANAGER | Lt

OWLEDG

N BasE

Process Model

Object Model

[0 2.8.2 : PEACE Environment Architecture]

PEACE Z2MEEZE SoiM AZENH ZZAHASl dynamicity 2 evolvability & XI&
g £ QARULC. Goal-oriented B2 LA S AIESHH L2ZE/NH ZZHMAL dynamicst
HE UE = A/, nonmonotonic logic-based formalismE SoHA AZERNH =

A 9| evolutionE2 JtsH SHACH MetM, ZZ2MAL| activityS2 goal 2 €45t
gsroz M4 ot HU, ZZHMAE HE = &3S

T gad=E |XNots Jt20 0lelgt JissS M3d =

-

UALH, ZZHA a8 SOl

A
L
= UAALH

%0
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2.9 E3 : Object-0Oriented Software Process Model

2.9.1 JHLHIE & S2

E3 EZZ2HME = process model2 implementstd| &0l process modelES designdlld| <8t
BHHOZ A NOT/JASM O0E DBtz FHit.

OO0 design &80| A& 0lg= G313 &L
L==PN

e Process model2 S&ot Ololiatdl HHECH M2kM structuring mechanismOl

Z Q6L
e (OO design2 process model2 &Yal1], simulationdtl, implementsot=dl S
H AHAOE AI20tEE ol MY =2AH0| QiCt.

e (OO approach=0| software process model programminglil 8a3& 2 HEZ%
O £t Ch.

XMS0l= object-oriented Coad and Yourdon Z&E0] AU, ISPW6 G 2K <t
local 2AZEYN XA AZESRN process & JHAIE designot=01 ALEE AL 0l
&t OO0 design2 Ch2 & JIXNE JIEI2Z 0IR UM ULY.

e PM semantics& == kernel classE&1t relation=2| set

e Domain specificgt classS 1t relation=2| set

MO

Jeidl PM concern relationS0ll Coad and Yourdon 2 ES HEotHAM el JHXl
HN&E S0l M4HRCH
e XMIStEl class 2F relationS8tE NS 2LZM designerdt talol 22
relations g =+ SIUALL
e PM domain0ll CHolA & &HCSIE semanticsE = HMIEHE relation setE=
identify, specifydtdl O{&Ct.
o 152Jt 2 Coad and Yourdon design&2 2 classll AFE& iconS0l &0tAM

OloiotJl Oi&Lh.

ro

M

HU
H0

el E3 &R 0IA = process model designerLt Ol &S0 CHSE XIAI0] 8l ARSI
A OloHE 2= Ues 4942 icon= (42l kernel classE: 7ask, Role, Data, Too)S M2
ol= graphical notatione MZ26tH ZIJACH L& process model design organizationt

structuring2 8t 402 view=s=2 H38tLt.

E3 2= £3& implementation language®l XMISt0l & Xl= X2 simulation2 <6l A
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SmallTalk languageE J|8t2 2 ot= 2t&tst SF 0 M simulate& *ICH. Process model2

designdtdl ?loil AFEE class&2 SmallTalk classE2 implement& 1), system JIs
(e.g. user interaction)E M35t RAHAM A JHXIS FIHEQI classS0l implement&l
UCH Z=2)HO| A2 process modelE simulation® == RURACH EnactionOl OF-
simulation@! 0lR= (1) ZT202He] A0l otLESl machineOl A2 XIS EIHA 0l R0
MCt= &E(single user)dt (2) tool S&0l Ol XXl &UCt= & WEO0ICH SimulationOl
Ot Enaction0l OIF O XDl fIoHA, i class&2 multi-user?t tool S &= XI&St:
£ 23 E2 N0 0FSHC.

E3 2E2 meta-process modelE designdt= OI0SE X &otCh. Meta—process0ll £3t&
HEIEIS2 PM2 S3&t&E classE2l specialization(BlE &% meta-taskE2 7ask2
& Jts) & generic classS(HE =Y meta-data= Objectel

2 Jbs)2 2Ea" 4 UL

specialization2 &

specialization2 &

& % =Xol 2=2ZS(control, instantiation S)0l

2.9.2 E3 Process Design &84

2.9.2.1 7=

E30I M2l process designe kernel class=1t relations, 402 viewsz F“4&

I

presentation rule= & *AE Lt Kernel classE2 2% class ObjectE2 &% 2= 2

-

2+ activity, role, product, tool submodel2| rootIt &= Task, Role, Data, Toololgt 44
9| kernel class&0| UM, 02 25 abstract2, & instantiatetl Xl= L =Ch.
Lt 0l=2 O ®2 specialized subclassS& MAot=0l AFEELCH Kernel classS
2 PM specific functionalityS & MZ0otH =Lt User—defined classE& &= Sof

o

A Ol&dst functionality=2 22 %= ULt
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Role

V
respoz% output
Task >
use

Tool

subtask

[0 2.9.1 : Kernel classes and relations]

2.9.2.1.1 Kernel Classes

2.9.2.1.1.1 Class Object

ObjectE2l M& A0l OO functionalitySE &2|8tCt. Graphical notation2 EHR 0l
Ct. Task, Tool, Data, Role submodelZ2 =0WZ =+ 2= class&& Object?
subclassE AAHAEH &Lt

2.9.2.1.1.2 Class Task

Software HMZE &2 TaskE Y= &Lt Taske subtask&Z LR &ICH
Sibling task&2 =& =A== relation feedbackdt preorderOl 2loHA EoH &Lt
Graphical notation2 shaded boxOICt. Taski= 119 life cyclesH0ll attribute state

O valuelll 2ol identify&l= 421 JHQl state==2 H&ICH.

rol

Task class= U381 22 (W operations2 H38tLh.
1) handleCompletion
subtask L= sibling taskOl 2loil 224 XIH(called), £ Z(calling) task statelt

=8 SS 2d=0h

2)  startExecution
handleCompletiontl A task &&= AIXGHAHLE, Ha&HSI| AoHM = &CH
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3) restart

F

ol

feedback relation0ll HZ& AINE taskOl 2AoHA receivere Ma#HES 2 Al
JI AoHA S &L

4) readyTolnteract
taskOll Hl userdt interact® =HIJF HRUCE RS LAFI RloHA SHELCE

2.9.2.1.1.3 Class Role

human interaction0il 2238t 52 A2E roleE It taskOl Sl 22 & O
OF8tCH. Task= relation responsible2 =8 M 0| U= rolet HAB T HOF BHCE.
Graphic notation2 Z2Xt0ICt Abstract class?! Role2 HIZoi0F & AUIAG 2ol
N SEXUXE 2401 otLlL2, 101 0ot A= relationtl A SEXIHE
Ct.

2.9.2.1.1.4 Class Data
Software MY &2 2z M2 EFH0 = of
& el= ZE0| DataOlCt. Graphic notation® ZH0|ICt. Method beOperatede=

relation useil HZE toolOl datalll CHohAl 4SS EE I=HF= AE 2 St

1o
o
Pl
ro
[N
&
M

2
O

o
[
e
2

o

2.9.2.1.1.5 Class Tool
e Y =2 design tool0lLt compileret 20| X=3HE tooltl 2ol =&
EICh. Relation use= toolldt 1=0| & &06t= dataE HZGHEC. Graphic notation

2 L XI0ICH Class Tool2 &&HotE== ollZ== operation run2 M 38tCH.

2.9.2.1.2 Kernel Relations

process model designOl class levellllA 2FESHE U e, 2 relation=2 class=2t
o &A= LHEHHCH 2Lt enactable process model2 2HE M0l= class gt
instance level, & dle 250 A relationE2 implemente = JUEE & Z It UL
2t instance dll¥ relation®2, tHE& = class dI# 2| relation®l 2ol HEE=

Ol &=3t= object=2 HZoNO0FCH &L oHXI 2 2E class AlE 2| relation=0] S
= instance dl#2l relations=2 H= A2 OtLILd, Xl class dl#8H 2 X5t

=

relation= & RUCH. Relation cardinality= relation semanticsl T2tM & et &IC.

rr

2.9.2.1.2.1 Relation inheritance
Z 00 inheritance relationt 2 Ct. Graphic notation €Al OO0 A AtEdl= =
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U sLGtCH Inheritance= H &3] class Al® 0 M S S 6HCE,

2.9.2.1.2.2 Relation subtask

otLtel taske= relation subtaskOl 2loHM 4 JHSl subtaskEZ2 L2 = UC
Graphic notation2 task® subtask 2f2 AtOI2] non-oriented edgeZ HHEC
Supertask= subtaskE |0l DHE2ZM supertask2t subtask AHOIS| OHOHE S

St &= ULH

2.9.2.1.2.3 Relation input and output

Taskz inputE JHXIZLD output, class Data (£= Data2l subclass)2l instance,2
BHEHUHO. 220M= 0IXE 212 relation inputdt output=2 ZHAIE = ULt
Relation input2 Data subclassOlAd Task subclass22 StaEZ HAIECH

Relation output® Task subclasstl A Data subclassZ2| statHEz HAISCF.

2.9.2.1.2.4 Relation preorder
process modelS design& [H, taskE AlOIQl &8 =AE HAIHOZ TSE [
Jb ULt Ol = relation preorderE S M2l TaskES ALOIO St&rE=Z HEAloH =L

StatHE 0l&Cl taskIt ELI0F ot&tHE S92l taskIt AIRE = UC

A

2.9.2.1.2.5 Relation feedback

St taskel A0l CIE taskE MEAEHAIZ = UL WE =Y, review SHOUHAM &
¢ & production SHHHE MA#E = UL Relation feedback& 8t taskOilA THA!
HE £ U= taskZ2| double arrowed SAHEZ HA|ECH Feedback(l 28 HE2
= A

M2 2doI|= tasklll 2ol MAHE = documenttl E& & O UCH.

2.9.2.1.2.6 Relation responsible

Relation responsible® Task subclass® Role subclass A0l edgeZ HAIEICF.
2.9.2.1.2.7 Relation use
FHE DataE ZZol= tool0l RAQIX HAal =Ch Data subclass® Tool

subclass AFOI2| edge2 HE =L,

JIES CHE PM formalismE2 tool 1 ME8&E = task&2 HA2X N =X (D]
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documentESE &2otJ| I8t design tool0l 25 EHR0GICE. toolS 1 tasksS
£ o2 XoH=H < toolOl 2 input data®t output datalll ZE& =KX &
It Lk

2) ot MZ& datadt StLESl taskOl H2E [HOLCH Ol datas |

=510| 2
ot

e
b tool Al taskOil H2=I0{0F &tCEH BteF Oleigt relationOl 8IC

ron

= process modelOl Lt & Z10IC}.

3) FZ toolE2 U2 S toolZ2% S £+ Sle format2 2 dataE MEE
2 UCH [MetA 0ledst dataE modeldt) U= Data subclass? instance
£ 159 creator tooldt A2 X0 X0k &L

OI-O|
= —

p—y

), 2) ZHM&EE2 process modelingtil &8 ZHO=Z A class level2
relation useZ o2& JlsolCh.

3) 2M& 2 process model execution0fl 28t 2F OS2 A instance level2l relation
use=Z oi& JtSGtLY.

2.9.2.1.3 Presentation Rules
E3 process model design2 graphical 82 4JtXl viewsSZ2 O0IRHMULCH 2
viewse Crs 1t 2Ch
1) Inheritance View
=& 289 inheritance hierarchyE LIEHHCE [MetA classE2 =
inheritance relation2 2 HZ & Cl.
2) Task View

otLESl task JIs=2 =282l one-level viewE 2 =Ct.

00

HH

3) Task Decomposition View
otLE2l taskE subtask relation0l 2/oll subtask=& Li= two-level viewE &2

04 =Ct. subtaskztel & ZHE HOot= A2 feedback relationt preorder

relation0fl 2l Al OIFH&EICE Task breakdownOlAl =& taskIt XtXIdt=
X= path€ 0I8dlAd =&0| Jtsotlh. Pathe= Root taskOlAl AI&GHH 2
M2 processOl Z™U2B0, O0IE 0l26tH traceabilityES LA &1,

modularization2 22 %= ULt
4) User View
User—defined classE1 relationES E& &L User ViewsS UEHHE EY&t

[y

rule oA UK L2220, Ol= process model designer2l 20| Ct.

9.2.2 Ol A
C

2.
2EE St process model2 designot)| fIet WALl informal specification2 Gt &
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Ct.

Software process= design, review design, program2 = & & 0 ULt

HLEX 8 WHlM=E & Y2 Project Managerdt 1, = designerSit reviewers,
programmerE S taskS0l 2 Yot= MY AISE design toolE S EiE 20| UL
Editor= user0il 2IoHA &=L

Review® program SHl= SAI0 AIAE == UCH DU producte & HHIE 25
ZLt0F BH0I deliver&l Ct.

2 E processe= task DevProgg Z2E & DevProg= input2& ReqgDoc?l instance

Ct.
JFXI D, output@ & configurationa MAGHH, Ol= ProjectManager2l = !0]|C}h.

RegDoc Config

@ —> DevProg —> @

I

A
Editor N > ConfEd

ProjectManager

[0 2.9.2 : Task View of DevProg]

DevProg2l Task Decomposition View= CtS1t & L.
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PATH:DevProg

SelTool

DevProg

T

Program

Review

Design

D T

AssPers

]

[0 2.9.3 : Task Decomposition View of DevProg]

Program2 CtAl Edit, Compile, Link, AssPers@ & LI 0 &L

PATH:DevProg/Program

Program w

—
D

Edit

Compile

—>
—pl

Link

I

AssPers
[O& 2.9.4 : Task Decomposition View of Program]
SH3EH AMAFHSZS subtask

AssPers= project management facilityOlCt. AssPersJt
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EZ 2Hol= HEgES 22 ML 4SS HEotH =0 Allocation?l HYUE = ALE
O A2 model levelllAd Z2EEMH, 10 S22 Project Manager AHAI0I HE & =&

AL, Otd == RUCH

Rolelt Data2l Inheritance Views= 22 Cts1F 2 CH
/ % Role
RN N
ProjectManager Designer Reviewer Programmer

[O& 2.9.5: The Role Inheritance View]

B B B B = =

RegDoc DesDoc Source CombFile ObjFile ExeFile
File

<=

Compilable

[O& 2.9.6 : The Data Inheritance View]

- 101 -



« =
SPIC_20030728_1 _PB_U[H Software Process Impravement Cantar
A N

18 2.9.782 Data subclass=0l st User ViewE E0WZECH 0l viewesE product

configuration AJ|0I2 20 =C}.

Confige DataE HZEUHUEZ ol= product configurationE S2&8HCH  Relation

componenti= otLE2l configurationlt o] HAEXHESES AZ =L

Class levelQl relation depend= configuration 23|0H0IA dependencyE Z Al AIAE

Ct. Instance level2l relation depend= & document2 21 document2FH U= O

£ documentE2 HZBHECL MIE =0, RegDoc2 requirement documentE 2 & ot
= design documentE SZEstCt. el depend= Ol & BF

document AFOIS| dependencyE & & ol &Lt

Class Compilable2 SrcFilell subclassOICt. 01242 ZFMYE = U= 44 MYSS

JtelzICh. ot compilable IHYE relation use2 HZE el A4 IIESS ZE8E

= QULCH oturel AA Y2 relation commentOl 2o HZ & ComFile class2

instance0ll 2lof E&8 %= comment It HAEE = JULCL

Class ObjFile2 relation dependlil 2o HZ= AAMUSES HMLSFOCEM A=

Ct. HIOL 2 relation include2 HAAE object== Z&AIZICH
ExeFile class®l instanceS& depend2 HZE objectltZ =SS YIAANZT2ZM AL

= Adllsst eSS HESeh

1), DesDoc=

r9£

object s 24

; component ;
Data Config
Rquoc Source
Fz]e
Commenz‘ ComFde ExeFile
depend
depez% / @
nclude Gepend
DesDoc d ;
epen @
ObjFile
Compz]ab]e

[O" 2.9.7 : The Data User View]
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18 2.9.82 Design2l Task ViewOICt. 0 D8 WAM <Al RegDoc2t DesDoc AHOI2]
dependencyE = %= RUCI. Task Design2 ReqDoc2l &tLE 0lAQ] instance=2= input

O 2 JHAILD, output@ 2 DesDocll instanceE MM SHLE.

ReqgDoc DesDoc

@ —| Design }—DQ

Analysis Tool @ DesTool

Designer

[0 2.9.8: The Design Task View]

CtE2 ToolQ Inheritance ViewE LIEFHCE.

Tool

TTTTT

AnalysisTool DesTool ConfEd Editor Compiler Linker

[0 2.9.9 : The Tool Inheritance View]
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2.10 PADM : Towards a Total Process Modeling System

2.10.1 HLHHE & EF

PADMZ ‘Process Modeling Cookbook’ BilA HItEI RO, T2 HA 2SS =0 OtLlet
Socio-Technical &3, Soft System HEHHE, X& 0|2 52 =200 0IEH JI=Dt
T UL, Manchestertiste Information Process Group (IPG)2l AtelE S&t
action researchtil 22&0l J|Z=Jt T UCH PADM2 LAZEQ RE9 &5, 24,

A SS LIEE HYS0 UYHEOZM, A AAEDNS H=S AIEotD UCH MM

£ ICLQl ProcessWise Integrator (PW Int) MIZS ArE3tLD UCH
PADMOI &3 AIAEINS] HS6t=0l UM A, IPSE 2.5 project &3 HARUAN AW
Base Model (BM)2t PW Intel & JtXl J|=0] SR0tLCt.

|8t HA BHEO0ICH. BMOl ZHYKIAE M=
Ct. [etA, 2f YAl constructe
FHECH ATEIN ZZ2AHAS A JIs

A = AEsE T2 'BM Stepper It

I
Ol
S|
oIr
rou
5]
3
°
(@)
)
]
Q
)
2]
@
3
[
2
o
10 0

2.10.2.2

BMOIA, AIABI2 HEMOR Adgs ATUER PNEC[ 2t ATUES pe
-~ sHEHCH BHU

operation2 M 303dt1] operationtl E=2¢&

g THYEZS [t operation2
active?t passive & &FIJt QUCL Active operation2 ZHEUHE THMOAM A&
passive operation2 CI& ZEZYUENAM CtE operation®ll 2o S & O AIXE
Ct. ZEUES = FAEUEDL AE#E [, 1 operation0| ==

EIC st IHE =2 operation patternOlet fEC FEHEQ A2 [t .
J

[ ]
UEF state variablesE ILEHSHL].
C

]
= 2 QUCt. Operationtil=

tol

| operation2 Ct

Operation patternOlAl C+S operation0| active operation0l8, 28 S
= =

o) AdE £ QUL 0FeF passive operationOl2t®, EHE= [ HEHEQ9
operationtil 2ol S && WMNKI JICHHOFSH SHCH & FXUEE=E 2 FZUEY
operation2l SE2 SoiA SAE = ULCH
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2.10.3 ProcessWise Integrator

2.10.3.1 &M
ICL ProcessWises= Ct2&oz XZAXMOlI IZNA 52 X0 oA M JHX A
HIAE M38&HCE ‘Business Modeller's Workbench’'s Z2AHlA #IE 26t Al
2di0l& ot &7E HM36t1, ‘Integrator= Z2AMA LYY, S&, A AIAEOIC
‘Guide'= 2o & JHXl JI=S2 ASot)| o DetE SEE LY

d HLHHEOl ProcessWise Integrator (PW Int)OICE. O AIAE
(transformation events)2 <8t HAHLISS Aot 012 &

2o HEsS F et =

24
ol AgAo, =701 s4HH

2.10.3.2 The Process Programming Language (PML)
PMLZ2 PW IntOlA =206tH, 02 IPSE 2.5 T2 AHA 242 ANA HIRIAD

OlX 1 S4o| (P22 TS0 OS2 PMLY 6JtX SHZ2 ROIEC

e Concurrent threads of execution : Threadse= Z218 CIAQl EfA T (task)E
ctEstAldle Belst =43k (abstraction)E M38HC

e Dynamic thread creation : MZ2 thread2l =& dMdz2 MZ=2
T2HA SHOIA AIRE == JUSSE S

e Subtyping : Subtyping2 operation0l & U= UE OO0IH QLEXEN &=

g % UT= Fogs AES BHBEC

Mot

t=0l St

e Persistence : PW Int &AW A HZ0l= persistences=s T2 0HHUHHN =210
e HIOIEIE e D1 &EXIN HEZH JqsX D6HA ZH St
e User Interface @ PML2 AIEX0HH Z2AHIA thread2l AEHRE Z 2 AHIA Q)

st 2AHE H2ot== stlt.

ol

ownerJt 2= display2tel &
& S30 PW Int 2 OIOIHE OHS2AH0l&E2
A2 Z=2ZAMA ZZ20S0A Z2MA AE OS
e Ct.

e Application Interface : Al&6t=

2 M5t dE 2=

o

=
operation0| =35t SHY %= UA

2.10.3.3 The Type System

PMLE ZcHA JI8tel AOO0ICH AOIF IHgE =I|0l= type-checkingOl 2
XX BlM= Sdir =5 2XE KRXSHHM SAl0l type—checking0l 2
CIAT. EHA HEBE entities, actions, roles? EHAE KR EHCEH Entity ScH
record types M&G6tL), action ScHA H2l= ZZAIME 2006t role A &

=
Ol= HEE = &8 thread A2 #8H schemaE MSStL.

1>
Oﬁ

rr
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Role 2ciiA Ho= OIOIH gttt Z2AMAC & threadE Soll MAE instancell &<
£ Hostht. diold &4 & resource categorylil MEENH A20, 0l HIOIH gt2 ot
LISl role0l &= AR SHCH GHLES| role@ CHE roledt HIAIXIS F10 EOHA SAlIst
Ct. OIZJ role2 GIOIHE Z=3H0l ASES2ZM Z24H 22 H=3tAI911,
Hledor e =0

Jo
ujo

Mot S OICt. Rolell bodys ‘when22 HE8 &= named action
properties@2 LHFAMKICH Ol properties= rolell #2IE R AIGHLD, propertiesll & EH
2 intra-role scheduler0il 2o M= Ct. M, intra—role scheduler= false?! guard
expresseiong X8 2= action propertiesE =0/, 0t U= action properties
SHA CH20 A8E XS HdESC. MEZ2 role instancelt M&&ZH, 1 roleS 44
b roleOll 2IoH propertisedt =0 &ICEH Role?dtel S4&I2 message-passingE€ ol Ol
SOHXIMH, S& HAHALIS2 HISIIAO0ICH  Giver= takerE @loi JICH2IX &=Ch 1O
eiLt receiver= OIOIEHHE =2 LWHII oM JICt20F StCH PMLE ZZ2 02 HOF OlZ A
|== notationS MIZ&tCt. 0I218 role2tll S&! HIZHLISZ subtypings 018 =+
ULt PMLZ cast operationE M3IotH &=a= HE2I OAl =82 = UEE

run time type check®= J}s0otH StCF.

rol

n

ul

PMLE ZZANA Z200| Xgs 4= JATZE M X A0 CIEHHOIAS MBSt
1 Stlte M22 A3 threadE MAGt= 2A0I0H, & HMeE PML 2o A CIEH
012011, Ol22 ZeilA FoIF &2l AAS 20or Z2IYE SHA U2 HsHEH
N B CIEHIOIA = role instancelt ME22 SeilA HAUM MBS & = JUES st
Ct. Role instance® HIOIEHE B8R £ 20| B0, MH2IE role0| Mo AEHE &
XN 2= JESE &Lt 0] CIEHHOIAE HOIE HEsE LS Wl 20 S8 2
A 20l ALSSHOOF 8L PW Int AIAEMIA = GHLES| roleS MIE3tLD 0l role€ ALE
KO AW, ScilA H2AE HIY & = UAEE o, MEA ZMLE role SHA0
H 0IES2 RHECZM HIE HEY = JUES St AN = HSHAM M IR A
O CIEHOIAS SoiM Z2AHA T2 )3E 0tE0 & & UL

PMLEZ A2t HdHRAE HEGHI| ?loH action agendagE ME8&CH. PMLE UserActions
ol PIHHIOIASl HetE MSs8tCh 01242 role2 action propertyOllM XMS UEHLE=
HHNHEM, SREE XYL Role2 AFEXIF HEGHI|1 MIK UserActionOll commit
tXI %2=Ct Action agenda= intra-role schedulerJt schedule® O{H8t action
properties® 2tXl 22 M Ot XsSHx: MHECH Agendas propertyOfl CHSt
guard expressionOl true™, actions property0lAd ® ZHAHZE UEHLL= 2F UserAction
Ol CHEr entryE ZE&SHCH 2H ALE A actionE S E46HH, action0l Fot= EXHO

et AHFESCEH UserAcion2 AHEE D= 242 Ul objectE MAsSHCH PW Int Ul

o

o]
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model2 HSEOICH. JIE &% LA, WA rolell role agendaz =&ECH 2
role action agendaE Z&ICh 0lH2 F#FHXWA 2 roledild M Jtsst AFEZAH2
action S22 EWHECH E#E0WA=E 11 & ofLE Hdes6tD, dEHE action2 10 %=
SEe *AERE Y2C HE =0, olX2 A4 HE & Ol AL S22 MRe
form&ald = QUL
Ri:;forrwt
base

T @:’:ﬂa
. 1B
| & |

@) Roles for: root -“
{context v) spacial @)
e =
" base
L\h
_'—-tl \
=
L_ 1 [ E
o

G (o) D

e Fan s vrentl NN
ﬁ Retrleve Documant
8 load u—h—my__-j
3 —

[O& 10.1 : User Interface]

f1o D82 AMAHO0l He=dt AMEX 22U0I0E MY HE2H0ds 2SS M Ul

O Z2MA 2208 2
Ol MBI PW IntOll 2¢!

B0l PW Int AIAE 220 A S0t HScIAHO0IEES HOHE
Mol S22 MIsh. sS4 MHE2 AR HScAHolEy AZoi==

FLESl parcel2 A OIAXICH 0|48t EHEi=
F. & OHE2IHOIES

nJI
i
E
Ql
rr
2
¢
o
-

]
Tz MA T2 )2 AHUWH S& JHE 2 parcel instanceE MAGIEE X AISHCEH. Of
cC

Sc0l8 ABle 2ot HScH0EL 22 30N &

SHOICH. PW Int AIAEINIAE Z2EAUHM OHE2IHO0I&E&D ZZ2A TRt
translation MHIAE HIZ8§HC.

2104 &3

PW Int AIAEI2 Al JFXl OB2IE® X 24 — Process Contorl Magnager (PCM)0l2t 82
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[ 1 1
= ZTZAA XY U M, OHE2IAH01E MEH - 2 0120 UCH Ul MHS IAEHAE=
28 XS AIAHOAUWA S0, 2OPIS Soll 28 AHE PCMZ AHZAI2ICH o
Oldet Z=&20] FTAHOIES CAZ0l Wl EOWHAS #HPAE PCM22 BEUs
EAI0| JISoIE2 A& dHl=st 201 ZZ2 A4 OHE2IHOIE AU ST 2=
HEICEH OHE2IAHOIE MH= OHE2IAHOIEN HESH 2HGHHA & HECt,

Sun PC X
NeW Window Windows Ul

S39 Sun DRS PCM

VME UNI 6000

Application
S39 Sun PC
VME UNI
[O& 10.2 : PCMIt M &A]
PCM &2 SUN3, SUN4, DRS 60001 ICL 39 Al2lAE <ol =Xatl, Ul MH= NeWS

2t SUN workstation0lAd Z0tJt= X Windows2t PCOIA Z0tJt= Microsoft WindowsE
fIof MO ZRICt Tool M= SUN 3, SUN4, PC2t DRS 6000 && 2 <ol &Mat, 39 Alel
X0l VME OHZcIAH0I&E Unix tool AHE Soll S&E = UL HEE S4& ZT2E20| A
Het PCMS HZ6t)| ?Aoh ArEECH 1A Jt2 A S0I inter-machine S¢S T
FI| Sl AFZ2EIXI2H, PCME F2 PS-algol2 M ¢ olxdg ZE=54dE0 Otllet PS-

algol AIAEIZ PS-algol Z2 03| A0 CHE

W0l =g

2.10.5 At

NLCH.
0l
|_

BHHOIAE M3etlh

S|
=

e

A

o

ol

-

2

0
=) (=]

Ml 638 International Software Process WorkshopOll Al I &
g SXE4e 2EHE ZXUA 2EHQ

OO T
ES0 NAHS T&GE ST 2

s g2 AtdIE 20 2tet TIEt

ZHA
S0ILE &2 Hatet
TZNAE EHECH

A=

=

o

[—

|’o||
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[ Process Example Narrative

J

[ Activity Map ]
User Model

)

-

BM Specification ]

\

N

—

[ Environmental Model

[ Application Model 1 ]

g

4— Development

\A
[ BM Stepper J‘ L Application Model 2

of models

[0 10.3: AHAIERO HEIZZAHIA]

2.10.5.1 Specifying ISPW-6 in BM
ISPW-6 OllKl ZZ M A= agents, steps 12l Inputs/Outputs & MDAl A2 3
CIHUCH Agents= Z=2HE DHLIAN, CIXFQ AXILIN, QA AXILIH S AMES0l1,

0x

steps= agentOll QoA &Tl= S#HAOICH WE =0, CIXCS £=ddl= 2, CXQ
S ZHEslE 20 £0| U BtLESl agentdt (el stepss +=8E £& U0, oHLIS
step0l 044 agentES0ll 2o === =5 QUCt. Inputs/Outputs= 2 steplllAd R7oHA

°c

MALC = OHIOIEOICH OIZ2 S0, &M CIXQl, CIXel HE feedbackdt =FE CIXt
=S0| QUCH oledst ISPW-6 OHl ZZ2 M A= otLtel composed object2 E& &1,

agent= otLI2l single objectE2 ES & CH 0l248t objectE agent objectet

e

N
N

step2 L&t LSl single object2 ES &1 01218 objectES step objecte

O

GtLt2l agent objectsJt £& step objectlll E26tedA® =& roleE &50
Ct. Agent object= 0icd CHE step objectlll 82 == U2M, step object= W TE
agent objecttil 2ol 22 = ULt &A= agentIt CHE roleE
SA= B0l g = JAEE St 0l€ = ISPW-6 OH ZE2AAE

?Q step objectE E &St composed objectE2 ESHEIL}.

b,
h.

Skt A OI_(IZ_E 8'.]_,

= T
2 E agent object
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Agent objecte ™ A artifactE & E0t= operation, HHE SHHZFE artifact=S

21Ul = operationdt HE SHHE =33l= operation2 H=CH OS2 2 operation2
@dazl 5t 240|CH 2 agent object= 1 agent2 operation =A0 M= Jidl=
Ct.

rol

operation pattern2 JFH Ot

supply operation: delivers artifacts to a step by calling the receive operation of the
appropriate step object. A supply operation of an agent object may be
modeled as a passive operation, i.e. being invoked by an agent, or as an

active operation

receive operation : receives artifacts from a step. These operations are called by the
supply operations of the appropriate step or agent objects. Receive

operations are modeled as passive operations.

step interface operation : calls the corresponding step object to perform (part of) the

step. Step interface operations are invoked by the relevant agents. They are

also passive operations.

D
O
o

S 4
0

Step object= H{® agent object €2 UE step object &2 = UEFH st
St fst o™ artifact(input)2 2= O AFSECH I 255E,
artifact(output)2 CtE& agent objectE CtE step object E2 = CHOIA
2122 step object @Al agent obejectet &2 Ml JtXl operation2 X
object G Al 1 step2 operation =A0l XS Jtol= operation patternE JtHOF &t

Ct.
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receives the input data from either an agent or a step object. These

receive operation :
operations are called by the supply operations of the appropriate agent or

step objects. Receive operations are passive operations

supply operation: delivers the output data to either an agent or a step object. These
operations call the relevant agent or step object. A supply operation of a step

object is active because the operation is started by the step object itself

when it is ready to deliver data

step interface operation : the step. This operation is called by the relevant agent

objects. Step operations are passive operations.

CIS2 BM2 AE0I0 AZEQ0 ZZ2MAE 2E2 ol= JH0I=22l0lC.
e agent objectE =0l
e step objectE =0l
e 2 agent objectOll CHoH,
- supply operationS &9l
= 30|

iy

Jon

- receive operation3

- step interface operation2 &0l

- agent objectOll CHoll operation pattern2 & 2|

e 2 step objectOll CHol,

=2 50|

- receive operation2 =2l

=2 S0

- supply operation=2 &0l

- step operation0tfl E4H

- step operationOl ol operation patterna & 2

2.10.5.2 Implementing ISPW-6 in PML

1) e
T2MA 23S HEo| AoiA Os OA JHXISl submodelz2 &S X0 HZ2YHES
THEROF A CE.

e Activity model : O] i Jisst DEoltt
e User model : AIAEO0l Z2HA EIIIASUHAH MSdt= MEBIASE BAGHD, 1

O 4Scts Mys Sois 29
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e Organization model : =& A& DX Q 0 HSE2H JIsE 2HW 28 2
el

e Product model : OIOIE X2t 2tH

e Toolmodel: &3 OP|E&IHo &H

2)
PADMOII A
Lt

Method 2t Tools
IS

activity2 20{ot] =
HIHZ rolelll =&
Dependency Diagram

Ct.

= I==g=RS
. 87—

Ct.
=

st

>d

3) The User Model
User model2 & JHAl
8Eiol, Psot=dl
LIEHCY.
g M, RADE ¢

U A
=

methodZ& Al

2ted &l

[l

Role Activity Diagram2 role behavior2l

e

ot= A

1o

AW, A=K role2 20216t 0l rolell task
o15tJ| {8t Role Activity Diagram (RAD)OI|C.
olJ| ol AFES &= Activity Diagram (AD)OI

ZHAS 220 ol A high level =&tstE

Jlol'

event=

[l

o4

I

gl

©=Z activitys
(D)2 =2&

&t st

. Role, tasks@t artifact@l RAD 20l O = Y
O Ag&Eo e S B HEHN M
StCEH. Z&0IA role2 12

activityet activity2t2l dependencyES Xl AlStCE.

C,JM| E‘l Il— x—lX.HEI

HEX=Z HO
oOT= o —

o| —
A -
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Project Design QA
ccs  Manager En},mu.r Engineer
Author- ;-’ """ = — B Y
1sation / A / Y
[ il f A £ \
\ | \ f \
$ e ||. Tdsk Notification '. bl |
asks || | F— [ 1----—»-I \ II
[ - | | e | L
5 - : DR F n.cdhaa_k[ |
| ., | |
Monitor | | D! ‘[Y
Task{ W | | B gsign '
[ | [ ]——{Modified Design_,. |
‘ G| Desjgn |
| | Review |
| | |
| | |
| | Measures OK  |NOK
= I —— =} =
Ii: | Notifigation ’ , |——I U
E M Udlfy . | ﬁ’zm]i
é“'—(‘i":" ~ — Appro Design f..; -
i ode i i
= ISourceCodef 8 0
paid Copile
6 | Obécu |
[ | | C i
i e E ofle |

5 | Notifichion | o [' Object Code |

| End E4 g.h : |

| | | Activit | |
e - | ..l.'  §

TR |
alternative paths | | _'|
State between events | Organisation rolel_ 0 J
|
. att anefe . ety |
Information transfer User activity A

Start tasks - -

[0 10.4 : The User Model]

4) The Environment Model

& HOoE HZ=ZAMAI HHO=ZAN OIS HI| RIohM, Z2AMAI HHED| st
supportlLt infrastructureOl ==0oH0F BtCt. Environmental aspectE Z&6tJ| <IoH
library servicedt &M&& £ QUCt. OlAH2 ZZMH2A WHHMOUMN HME=He HECL B
E MOoct= d AN O HEY £IES MIECh 0lXe E£8 ScetolgE-MH
FEUA AAE role0] HEN MESI=X BHEL Z2AHA A AIAEO0 St
HO0l1J] RIHM= GIOIEE JHXIDI |l AtE&l= library@t &S 2& oH0F 8HCH
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The interaction relationship between system roles

Admin Role

| View index
Obtain copy of a unit
component
View this component

Password
Timesheet
Mod Request ‘

Possible user acitons

System role | }
Client-Server
communication channel

Library —

Add item
Delete item
Maintain versioning

Update index
Provide copy index
Provide copy of unit
J component
Provide unit
component

Au H}Hh'”t't-f actions

Task Role

Obtain unit

component

Deposit unit
| component

Automated actions

[O& 10.5: The Environment Model]

of JEWAM, A
1, 2 roles 1t 2HE activity =

5) The Activity or Application Model

2 X AAE! rolelt library service
= SH S UL

activity=2 Z& &2

S linkIt ZAFEIN

2ed &

[y ey w

role2t 2

AFAL A library 2t 2 activity

Application modelOlgt E0H= 2& system modelE Al&o)| 20 & Jtsgt
2dolgt 20I0AM =2 M0l12, activity model2 & KA activity 2 AIAH
activityE 2l0lotHLE & AIAl activitiesE X3t6t)l ol AIEE= AD2F =&
O MOIDI& BtCE OIH2 SAl A= 22012, ProcessWise Integrator AlAE
UM Z2AMAE A#HAIIIl 2o, ZZAHA &l A0fel PML  (Process
Management Language)Z HESECH ZZAHA 22| AIAES 2Z ZUA, 2L
Heg2 PMLY OXRE XN&ot= AMAES H40M HIZECH User model2 run—
time concurrency2 2+, OI0IH2 &=, U2l RAAE, 222 oL Hatel

X~ =0
T S —

JIEE Bt93tNH, Application Model2 B &I C,

0 2ge sy 20
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Tasks

Stale between events |

Information transfer_

Modify Code

Task Notification

DR Feedba

DesignReview

i

odified Degign

LT

Alternative paths |

Modify Design
Design Comments

Appro Design D'

Source Code

Modify Unit Test
Package

Object Code

Test Unit

Notification [fi ;

User activity [l
Start tasks

[O& 10.6 : The Application Model 1]

0 N

Measures ELS
-_J . S— — S =

—

{
Organisation rolel_

4 =C
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Modify Test
P

HIIM AMEE RAD=E PMLOIA Z2MAE Jls=otdl |8t JI=0IH, AIAE role2
ol

J=2H0l

e

el

O| ZIAXNO
= =ETac o

class Ro/e2l subclassOl|Ct.

WPRole isa Role with

classes
assocs

resources

thisRole:String

:giveport DonEnt

AZINES AMSES Ml JHK overlay2 AT UL A/ task role
H2/0l CHE PMLS WPRoleZ B2, 0|2 pre—defined PML role
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kill : Bool := false

schedFormat : collof UIField:=collof UIField(
UIField(name='startDate’, label='Schedule Start’),
UIField(name=‘duration’, label='Duration’),
UIText (name='requirements’, label='Requirements’),
UIField(name='notes’, label='Note’))

seeMessage : Bool := false

onHold : Bool := false

messageString : String :='New Scheduling Information ’
actions

a_scheduleDates: {

UserAction(agendalabel='Task Information’);
Modi fyNow
(agendalabel='Task Information’,
object = wpEnt, readOnly=true,
format=schedFormat )
}
displayMessage: {
ViewResourceNow
(agendalabel=' Message’, object=messageString,
label=whoiam) ;
seeMessage:=false
}
when seeMessage
sendIt:{
Assign(from=whoiam, to=doneEnt.task);
Give(interaction=doneGP, gram = doneEnt);
kill:=true
}
when nonnil doneEnt
termconds kill
end with

[O& 10.7 : WPRole2l 0il]

6) The Organization Model
012412 otLE2l managerdt design engineerlt QA engineer2 A& software

Mol ®oig 21 YUSS BHFE HSZOICH

engineering staff &0 CH&t &XA

22 ZZ2MAOF AHEXR 8 D80 HEEIl 20 PME Z2MA M AZ0|LE

7) The Product Model
ZTZ2MA OHdsE HE 22 StolA, Otd =oIg X 22 Z=0ILt design, object

code, source code test plans, unit test packages S22 A& unit2 1Sl

0l &2l= library servicez2 22 & &L,
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2.11 T2 ANA 2EE W PSEES SE

2BOUIAM 10EMA dE Z2MA 2L D PSEEN et S22 T

0lo

ot ZCh

1) EPOS

e Planning improvement (case based planning, learning mechanisms).
o Sl & ZEa XAAJIsS0l OlMH HEE =HME2 R ZXstHL.
2) E3

o
o
Ot
%

e temporal logic E§
o ZcllA9 MHAESZE XI&SHC.

MUK E RE(OO structure) S SHatAI2ICH

3) MERLINE

e ER M M(transaction), HE 22|, 12l SAALIE MBS
o D AXILIVHE 2HE MZStLt.

4) PWI

e S8l(role)2 BALZ g SAIE=2 XIS

o X2 ASXE HES(interaction types)S MSStHCh.

o Ol 2/ALE 81 S 2 (Exception handling)& M3 8Lt

B =43t 812 (abstracting behavior)& M Z2&tCH.

°
kU
In
HU
40 oo

[ ]
=
010
=
o
o
=

| A (User Interface) Ji& (sensible navigation among work items).

(5) SPADE
e Ast(role)lt 2t& (view)2 JHAIE QI E & (Explicit representations) XIZ8tHCt.
e Prescriptive vs. goal-oriented modeling=2 Ml =8tCt.

(6) SOCCA
e Consistency checkersE Ml =&tCt.

o MY DSt SHEHR O EMM M (translation)S M Z=8HCt.

(7) OIKOS

e D0l AJAHOIA =FUHAM HUSF XtAIGHA OIFHALCH
o Z(C 25t HSZ2HE0| &R0t

o EgHXM H(transaction)ES A& £2=2 IYH0F SHC.
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o HUHQ 452 HEOH| & 2 (logic)2l HYS XIS
o IZNA QA A5t AFZA QIEHHIOIAS &= S MI&tC

(8) ALF
o 32 PAZl(behavior modelling)2 {8t JHE 2l = 1A (orthogonality)S HIZ8tCH.
e Formal semanticsE M3 g&tCt.

e Planning improvement
e OMSE et M XNE IHES MZ28tC}.
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