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A domain specific language or DSL is a specification language in textual format
or model that is dedicated to a particular problem domain. In this research, the action
description language or ADL, which is a domain specific language, has been invented
to prevent misconception and inconsistencies of behaviors residing activity diagrams.
Additionally, the object-based method has been developed for diagram generation with
the underlying ADL scripts. Once the ADL script has been parsed, the semantic model
is created based on the ADL metamodel. Starting from extracting data from actions,
then detecting object relations to determine the controls, the proposed method could
properly construct the activity diagram, which contains all control nodes including fork,
join, decision, merge, initial, flow final and activity final. The approach also establishes
the validation rules for ADL to prevent the activity diagram from inconsistent data and

behaviors, as well as the verification rules to promote conformance to specifications.
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<stateMachine start = "idle"> events
<event name="doorClosed" code="DICL"/> doorClosed DICL
<event name="drawerOpened" code="D20P"/> drawerOpened D20P
<event name="1lightOn" code="L1ON"/> lightOn L1ON
<event name="doorOpened" code="D10OP"/> doorOpened D1OP
<event name="panelClosed" code="PNCL"/> panelClosed PNCL

<command name="unlockPanel" code="PNUL"/> end

<command name="lockPanel" code="PNLK"/> resetEvents
<command name="lockDoor" code="DI1LK"/> doorOpened
<command name="unlockDoor" code="D1UL"/> end

<state name="idle"> commands

unlockPanel PNUL
lockPanel PNLK

<transition event="doorClosed"
target="active"/>
<action command="unlockDoor"/> lockDoor DI1LK
<action command="lockPanel"/> unlockDoor D1UL
</state> end
<state name="active'> state idle
<transition event="drawerOpened" actions {unlockDoor lockPanel}
target="waitingForLight"/> doorClosed => active

<transition event="1lightOn" end
target="waitingForDrawer"/> state active
</state> drawerOpened => waitingForLight
<state name="waitingForLight"> lightOn => waitingForDrawer
<transition event="1lightOn" end
target="unlockedPanel"/> state waitingForLight

</state> 1lightOn => unlockedPanel

<state name="waitingForDrawer">
<transition event="drawerOpened"
target="unlockedPanel"/>
</state>
<state name="unlockedPanel">
<action command="unlockPanel"/>
<action command="lockDoor"/>
<transition event="panelClosed"
target="idle"/>
</state>
<resetEvent name = "doorOpened"/>

</stateMachine>

end

state waitingForDrawer
drawerOpened => unlockedPanel

end

state unlockedPanel
actions {unlockPanel lockDoor}
panelClosed => idle

end
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2.2.1 Rendering UML Activity Diagrams As Human-Readable Text [5]
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<InitialNode>=-><Mergelode *merge>->("Prepare for election")
-»["Equipment, voter lists, ballot styles and/or ballots"]-><ForkNode>
{ -»("Prepare for voting (precinct)")-><ForkNode>
{ -»("Gather in-person vote") // Includes early voting.
-#["Ballots and/or ballot images"]->{Collect =c),
"Precinct count"->("Count (precinct count)")
->["Machine totals"]->0..1(=c)
by
->("Gather absentee / remote votea")->["Balletzs and/or ballet images"]
=>(*c},
=»("Prepare for voting (central)")->{"Wrap up voting (central)" =)

¥

(#c)->["Ballots, ballet images and/or machine totals"]
=»("Wrap up voting (precinct)”)
->["Ballots, ballet images and/or precinct totals"]->(=w)
->["Counts" state=certified]->{"Wrap up election")-><smerge>,
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2.2.2 The Formal Semantics of UML Activity Diagram Based on Process
Algebra [6]
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(State) WuN"4 (Route) 1aLLM (Border) kA NanTss (Activity) AuFui&uimenianssuay
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e An Nidwaaudnvraidudanaanuinnanniligu

HenulAfasLEUNINAANTTN RN e AR A AT

1. Nodes = SN U BN = AS U WS U {Initial, Final} ; AS U WS # @, AS N WS = @
Ime?l AS Aa Activity State, WS Aa Wait State, SN = AS U WS Ag State Node
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waz BN = {Initial, Final} Aa wnvaslaneianssy

v

Activity = (ID, Role, State, Rdata, Time) lngi#i ID An T81890an5H, Role A

u

]
v A
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ev = (ID, Time, Type, Origin) taa#l ID A8 To819B90ILAAZINENT0S, Time
A A . A 4 a

AR 181, Type Aa Uselnn, Origin AR AUNINURINANTTN

Events = CE U ME U TE U CCE U EE Tneifi CE An Completion Event, ME Aa
Message Event, TE A Time Event, CCE A8 Codition Change Event, EE R
Exception Event, CEvents = Current Events, CEvents C Events

a = (ID, ev, ¢, Content), a € Actions 1a8i% ID Aa TaURILEATU, ev AD

a4 oA

wansaifidusansefulfudaduiney, o fe deulalunisanilunis,
Content Aa seazidan1adn13mfiunisudadudiniinisilasuulasanius
a¢latinuaziinnsBusinauaesianssuaslating

Condition TeaidiTanng 1 azfaagnivuaet lugtluusresinaiyan
Edges = Nodes X Rules X Nodes = Nodes X Events X Conditions X Actions
X Nodes Tmf;l‘?ll Event (e) = ev € Events, Condition (e) = ¢ € Conditions,
Action (e) = a € Actions, e = (sn, ev, ¢, a, tn), source (e) = sn € Nodes,
target (e) = tn € Nodes

Configuration = AS U WS U BN U CEvents Taeii Configuration Af Fa8dLN8
ADNUZIBNANITH Y 1AM I

AD = (Nodes, Edges, Rules, Configuration)

7 9 = oWy o < A 6w o ] a
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1.
2.

(Ve € Edges) = ({Initial} € target(e)) A ({Final} & source(e))
(Ve € Edges) A ({Initial} € source(e)) = (source(e) = {Initial})
(Ve € Edges) A ({Final} € target(e)) = (target(e) = {Initial})
(Ve € Edges) = VALUE(Condition(e)) = TRUE

(Ve € Edges) A (source(e) = {Initial}) = (event(e) = NULL) A
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(VALUE(Condition(e)) = TRUE)
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WHEN HAPPENED (ev)

IF VALUE (c) = TRUE THEN
DO a
END IF
END WHEN
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VAD = (Nodes, Edges, Rules, Configuration)
IF e € Edges AND Configuration (e)
WHEN HAPPENED (Event (e))

Configuration + {Event (e)}

IF VALUE (Condition(e)) = TRUE THEN
DO a (a={Taken(e) AND Configuration = {source(e),
Event(e)} + {Target(e)}})
END IF
END WHEN
END IF
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2.2.3 Model Checking UML Activity Diagrams in FDR [7]
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Ty P = rejected =~ SKIP
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assert PO [T= P2
asserd ENROLLMENT [T=FP3
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3. #ndaRariAaIng 500 inglus (500 GB HDD)

4. szuulfuimnislulassensfiulad 7 (Microsoft Windows 7) uuy 64 fin

422 aaasfaldlunnswaun
1. 8ndLld 3.7.2 (Eclipse 3.7.2)

AALATENNAWENLIAN9T 7 (Java Development Kit 7)
amaUdlunadana 1.4.2 (Eclipse Modeling Tools 1.4.2)

-dl A o a aAa a

ALATRSNaNmMUNARNTNLIRANNT 3.1.0 (Operational QVT SDK 3.1.0)

SE

2
3
4.
5. \AasilewmLEnging 2.0.1 (Xtext SDK 2.0.1)

6. LAraaTiaNAmUNENFUN 1.1.1 (Xpand SDK 1.1.1)
7. na3a 2.28.0 (Graphviz 2.28.0)

4.3 MIWAIUITZUL

431 MINAUUNMINLAR

maRmuEn lnaarliaadddlumaaanaluniswmun nasagyianisiaen
as19insiandlvd udalaenaiduieWingans (EMF Project) annsdiadaaddluinanainsu
135 (Eclipse Modeling Framework) fan1ni 20

= Mew Project o [ B[]

Select a wizard —

Create an empty Java plug-in project with EMF dependencies

Wizards:
type filter text

4 = General -
= Project

» = ATL

» = CVS

4 [= Eclipse Modeling Framework
%l EMF Project
11 Empty EMF Project

» = Ecore Tools

- = Java

» = Model to Model Transformation

+ = Plug-in Development

» = Xpand -

m

Py
'\‘?J' < Back MNewt > Finish

AN 20 NN9R31NRLE N IAN TN LAN s
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o & qw o = v = 'S . Y o v
ﬂ@\ﬂ@qﬂulﬂ,ﬂﬂ’m’]?m‘ﬂﬂ@?’]\‘iLLNu.ﬂ’]W'ﬂﬂ‘ﬂ? (Ecore D|agram) mﬂmmm@i‘mm

ﬂl o v Y o dl 4 a dl o o 1 dl
Waninsasan luea inussuy (LNVI’WIQJL@@V&%@’]Q@Q@’]T}UV]VI 3) ANFIBENAINN 21

BEg|e~ "0

[> ?_;‘J th.ac.chula.eng.cp.adl

4 |?_;‘J th.ac.chula.eng.cp.adl.emf|

[ src
& i JRE System Library [jre7] New »|F9 Project..
i =4 Plug-in Dependencies Go Into %) Ecore Diagram
P 4= META-INF ) -
4 = model Show In Alt+Shift+W » ﬁﬁ Ecore Tools Project
|+ ] BasicAD.ecore Copy CtrleC [ File
1+ %] BasicAD.ecorediag B3 Copy Qualified Name Folder
[ l:] Constructor.ecore
1+ %] Constructor.ecorediag [E Paste Ct+V |9 Example..
Ecore.genmodel 3 Delete Delete F9 Other.. -
» ] FundamentalAD.ecore Z» Remove from Context Ctrl+Alt+ Shift+ Down
i % FundamentalAD.ecorediag Build Path 5
i+ ] IntermediateAD.ecore
Move...

i %] IntermediateAD.ecorediag
1 ] Metamodel.ecore Rename... F2
1 %] Metamodel.ecorediag

=D [
&t} build.properties (2] |
plugin.properties i Bxport..
4 pluginami &) Refresh s
[ =% th.ac.chula.eng.cp.adl.sample
[ g th.ac.chula.eng.cp.adl.text Run As 3
[> ?_;‘J th.ac.chula.eng.cp.adl.text.tests Debug As »
v ;
I == th.ac.chula.eng.cp.adl.text.ui Team >
[> @} th.ac.chula.eng.cp.transform
Compare With 3

Restore from Local History...

Properties Alt+Enter

4 4 Palette T A i
Activity
m@‘ Q- = name : EString
(= Objects b
nodes -
# EPackage o 0.*| edges partitions
ECI " . *
B EClass 0.1 outgoing H Edge 0.
© EDataType ActivityNod * - iti
] yp! B ActivityNode [ source . 0. S label : EString El Par‘tltlon.
2 EEnum 0.1 incoming = type : EdgeType = name : EString
= EAnnotation A target 0.x
4 EQperation
= EAttribute ‘
- EEnumLiteral H controlNode H objectNode H Action
== Details Entry = name : EString = name : EString 0.*
- A = hidden : EBoolean = precondition : EString .
CEamasiens & o postcondition : EString | actions
=+ EReference
lE Inheritance
== EAnnotation link H initialNode H FinalNode < <enumeration 3|
¥ EdgeType
= NORMAL
= LOOP
= TERMINATE
H ActivityFinalNode H FlowFinalNode
] b

A o S
NIAN 21 NTRTWUNUNTNNDART
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PAIRNNNNINIFAI N LNUNTINANATULNN THLARURI LA LAA LUNI TN LAATRIAQA5

WNUAINAANTTN LN THLARTBIULNUATNAANTTNILALITING U NN THIARTBIUHUN TN

ﬁ@m@m:ﬁuﬁuﬁm LAZINNN TN ARIRILAUNINAANTINTE AL UNANEFA WA T1dunals

siallAantsatelndnanasig | Minesdesdiceirsasiiedidnieviamainineiiumg (EMF
v v oA a QI ac [ ogj =3 ] v ] a

Generator Model) aNn#adafAaldlutAaauNIiiigA K99I NHWAININITATINEIWLETH

(Plug-In) et llaanzideulimadtldaunsndnneldluntsimunandusia T

4.3.2 NISWAUIAILAIFIU (Parser)

NN WA LAIdIUaL 1 LA AN A NENULE N TN ALALLATAIN AWM WILENT N 1D
25191081n9011A9T L UL AL AALAIRIUATN RIS U NI NaduRus IR uLATaaN @
WoaNULANT I AUA L IEUANNITET LR AWTLNI IR U A N A NN LS LA TAIH B WA 1N
nenawiiaas [10] Weaaindndmatiugna3sluiiavaduiasa e WA Lo U

e A A o o O\ ko o el o = =
waianinis Asiuglunuannaduiusdniulaansaineanuuuliluuny 3 Rsauien

° o o A p = = ~
ﬂﬂwum1meﬂﬁWVl221@ﬂﬂ?ﬁﬂ@$bﬂﬂ®ﬂﬂﬂﬁ?ﬂQVl3

grammar th.ac.chula.eng.cp.adl.text.ADLDSL with
org.eclipse.xtext.common.Terminals

generate adldsl "http://www.chula.ac.th/eng/cp/adl/text/ADLDSL"
import "http://www.eclipse.org/emf/2002/Ecore" as ecore

Diagram:
'diagram' name=STRING elements+=Element* 'end';

Element:
Action | Decision | Partition | Sequence;

Action:
'action' 1d=ACTIONID options+=Action Opts* 'end';

Action Opts:
'name' name=STRING |
('"<='" | '"inputs') inputObjects=MultiOID |
('"->' | 'outputs') outputObjects=MultiOID |
'precondition' precondition=STRING |
'postcondition' postcondition=STRING;

Decision:
'decision' 'from' id=ACTIONID guards+=Guard* 'end';

Guard:
'if' condition=STRING 'then' (thent+=Expression)+
('else' (elst+=Expression)+)*
'endif';

i 22 gadiayannaduiugduiuaindlaginsnlresenues
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Expression:

MultiAID | Guard;
Partition:

'partition' name=STRING actions+=ACTIONID+ 'end'
Sequence:

id=ACTIONID (('->' | 'then') next+=SequenceRight)+

SequenceRight:

id=(MultiAID) ('[' expression=STRING ']')?

MultiAID: id+=ACTIONID (('," | 'and') id+=ACTIONID) *;

MultiOID: id+=0OBJECTID ((',"' | 'and') 1id+=0OBJECTID) *;

terminal BOOLEAN returns ecore::EBoolean: ('true'|'false');

terminal ACTIONID: '~'2('a'..'z'") ('a'..'z'I'A'..'Z'I'_'|'0'..'9')*;
terminal OBJECTID: '"~'2('A'..'Z'") ('a'..'z'I'A'..'Z'I'_'|'O'..'9')*;

i 22 gadiayannaduiusduiuasisliansninesienuea (sia)

AN9797 3 AANATYTRUDALOALAZINEAZIAEANTT 91

AdIATY | Taaziann faagnINg ldanu ATNUNE
, ” : , - = i
diagram ATIUNUNIN diagram ‘name’ ... end ATWNUNUNINAANTTHNHTRN
- 4 4
AANTTNANNTEN “name”
NNUA
. % < o A A g . v G o Ado o .
action AT NULRATURANTRN action ‘id’ KATWNUAATUNNANT AR “id” LAy
AR name ‘action name’ Anuua liius Afusanataldaly
inputs Objectin “action name” lagi “Objectin”
outputs ObjectOut WA “ObjectOut” Lﬂuauwmmx
end RIFNATBILEATURINA AL
decision #39an136naulaN decision ‘action1’ A519N175AAUlANAS “action1”
Fugaulunanssy if ‘condition’ then ‘action2’ | TasieinTdawluily “condition”
endif N9 “action2”
end
then A319ANALNNTNNNU | action? then action2 PAIAINTNNN “action” L&5A
lunanssu w2 1319191 “action2”
initiate NMUARAENAIYEY | initiate then action1 nmunlit “action1” 1HluqmEuay
nanssu Aanssu
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break ﬁmummauqm"ﬂm action1 then break Mﬂmm‘a‘ﬁ’m’mm'ﬂdmm’m
ANENNU PAIAINTNN4N “action” L&5A
%
a0
terminate ﬁmummauzﬁm action1 then terminate Mf;lqmm?ﬁ’mm’nmﬁ@ﬂﬁu
Aanssu PAIAINTNNNL “action” L&5A
$%
LA

ANVMTLNIWAN LN A LA AU mmu'1mz@’éwimm’éwﬁuﬁmzﬁm%lﬁTf;meuUﬁ

=

TnafvauAdsan IS8 NAULAIRY (Modeling Workflow Engine 2 - MWE2) @ailu

U

IWanas U ntauiulng lansniuedemnes TanN19ANEUUANEIRINITDANLTLEN 1
1&Fan1nd 23
| Preject Explores ERiwT"=0

3 .'. -4 thac.chulk eﬁg.cp.ral
13 thoecchuleeng.cp.adlemd
18 thoae  bulserg.cposdl asmgile e i
4 3% thacchulpeng.cop.adliet
4 ([ gre Shicra I Al Skl W b
4 B thecchulpengepadited Open "
1] ADLDSE RuntirrseMhslule. Dpen With i
| ADLERStandalonebelup jiva
ADLDEL xtea Copy Cub=C
¥| GenerabeADL DSL mawed 4 Copy Quakficd Mame
B thse ¢ huls eng c pacdl Sexl Formabling L
a f thad.chulieng.cp.adlled. genentcs o
¥ Men jove W Delete
¥ ADLI Generabor slend remanee Tiam Conles Cirl= Al = Ehilt= Down
Fi ADLD GenerstorhTWE.mwel blaik as Lamdrmaik
B th.ac.chulseng cpadltent scoping Build Path "
i th.ec.chulpeng.cpadlien seralizer
i thoe ¢ huila.eng o padlied. il Mot
H thhecchuleengcpadiietyaldstion Fename... ki
& wrc-gen
® rend-oen Ly Ienport
W HE System Likeary 13 Bpon..
B Plug-in Dependencies £ Refresh 5
= META-INF :
pir Build.properies Run Az w0 (E 1 MWED Weskdicw
GenerateiDL S0 mwed launch
= i bt A ; Fum Configuesticns
o pluginonm
Tram b
pluginueml_gen |
12 thoacchulaergcpsdliest tests Compare With k
w thoacsPuleengop.adltetui Fplece Witk L]
w thoscchulpeng.cp.irensform
| Prepeites AlsErlei |
! 1
-ai o a o nI/ L«L L~ o a a
NINY 23 NITATLULNIWANIRANANN ‘1/\]@L@ﬁ\lL‘]‘]_Ii_lﬂ')'mglj

4 U 1 1
WAIAINUUAIRIMUIgAAdI8 T uN I TuAsdr e ulasunAndaenua sy

BULANARIA NN TR N IAZ IRt ANAZIULUAININT 24 NAIANNTULTIAINITNITUNN

'
o o o

wuvdnaespannvsng e lugUuuvaesingidndidnle il gaAdsianng 25
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package th.ac.chula.eng.cp.adl.text.generator
import org.eclipse.emf.ecore.resource.Resource

import th.ac.chula.eng.cp.adl.emf.metamodel.*
import th.ac.chula.eng.cp.adl.emf.metamodel.impl.*

class ADLDSLGenerator implements IGenerator ({
MetamodelFactory metamodelFactory
Diagram rootContainer

override void doGenerate (Resource resource, IFileSystemAccess
fsa) {
for (e: resource.contents.filter (typeof (Diagram))) {
this.metamodelFactory = MetamodelFactoryImpl::init ()
e.compile

def compile (Diagram diagram) {
val d = metamodelFactory.createDiagram()
d.name = diagram.name

this.rootContainer = d

for (e: diagram.elements) {
if (e instanceof Action) compile (e as Action)
else if (e instanceof Sequence) compile (e as Sequence)
else if (e instanceof Decision) compile(e as Decision)
else if (e instanceof Partition) compile(e as Partition)

def compile (Action action)

def compile (Partition p)

def compile (Sequence s)

def compile (Decision d)

def compile (Guard guard, Collection<ObjectE> o)

T
o

WA 24 gaandinnsudasunAtdaenue sl uananam N INNg
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package th.ac.chula.eng.cp.adl.text.util;

import java.io.File;
import Jjava.io.IOException;

import org.eclipse.emf.common.util.URI;

import org.eclipse.emf.ecore.resource.Resource;

import org.eclipse.emf.ecore.resource.ResourceSet;

import org.eclipse.emf.ecore.resource.impl.ResourceSetImpl;
import org.eclipse.emf.ecore.xmi.impl.XMIResourceFactoryImpl;
import th.ac.chula.eng.cp.adl.emf.metamodel.Diagram;

public class TextUtil {

private static final String OUTPUT =
"../th.ac.chula.eng.cp.adl.sample/output/";

public static void saveXMI (Diagram d) {
ResourceSet resourceSet = new ResourceSetImpl () ;
resourceSet
.getResourceFactoryRegistry ()
.getExtensionToFactoryMap ()
.put ("xmi", new XMIResourceFactoryImpl ());
String filename = QUTPUT + d.getName () ;

Resource res = resourceSet
.createResource (URI.createFileURI (filename
+ ".metamodel.xmi")) ;
res.getContents () .add (d) ;

try {
res.save (null) ;

} catch (IOException e) {
e.printStackTrace () ;

}

T
o o K

N 25 gamdanistiuinuuuanaesaamang e lugluuudndidule

4.3.3 NSNAIRIAILLARILLUINADS

nsmun Al asuuuaaesarld e siawmun ANl §uimnae lunisudas

a

3 1 dlyadd a oa dl o A o
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QI v =3 & o oI/ a ada =3 g . . o
Fuannnisaieinsiandannlewdasisduneandiningtans (Operational QVT Project) A
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v
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wrunnAanssN iU geununmianssuszAusngulidaning 26

modeltype Constructor "strict" uses
'http://th.ac.chula.eng.cp.adl.emf/constructor/1.0"';
modeltype FundamentalAD "strict" uses
'http://th.ac.chula.eng.cp.adl.emf/fundamentalad/1.0";
transformation ConstructorToFundamentalAD (in source:Constructor, out
target:FundamentalAD) ;
main () {

source.rootObjects () [Activity] .map activityZactivity();

}

mapping Activity::activityZactivity() : FundamentalAD::Activity {
name := self.name;
node += self.nodes->select(e | e.oclIsKindOf (Action)) [Action]

- >map actionZaction();
group += self.partitions->map partition2group () ;

}

mapping Action::action2action () : FundamentalAD::Action {
name := self.name;

}

mapping Partition::partition2group() : FundamentalAD::ActivityGroup {
name := self.name;

self.actions->forEach (a) {
target.rootObjects () [FundamentalAD: :Activity] .node
- >forEach(n | n.oclIsKindOf (FundamentalAD: :Action)
and n.oclAsType (FundamentalAD: :Action) .name =
a.name) {
containedNode += n;
i
}i

N 26 AR ENNIIAINAANITNIALITING UANNFIATUNUNINAANTTH

s nusausaGunsulasunElaensfiuaeas@ s annssn i wlugi
ﬂﬂuﬁ?\lnqm%u (Run Configuration) 1a9aARUARIN T 30 aninnsaniiuanueaglE g
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Select a wizard
Create Operational QVT Project

Wizards:

| type filter text

[ = ATL

b = CVS

[» [ Eclipse Modeling Framework

[+ [ Ecore Tools

[ = Java

4 = Model to Model Transformation
|L_(§} Operational QVT Project|

[» = Plug-in Development

[ = Xpand

[ = Xtext

[+ &= Other

[ = Examples

m

q

@ | < Back |I Mext =

Finish

|

Cancel

Nl 27 nreasetnaidnARNATEaL RN

Select a wizard —
Wizards:
| type filter text

[ = Git

L = Java

[+ [= Java Emitter Templates
4 |[= Model to Model Transformation |
| Operational QVT Ant Tasks
E Operational QVT Library
@ Operational QVT Project
g Operational QVT Transformation
[ = Modeling Workflow Engine
[+ [ Plug-in Development
[> &= Tasks
[+ [= User Assistance

@ [ <Back | Nets Finish | [ Cancel |
n i 28 nsaine A dsAaRniEel jusnng
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modeltype Constructor "strict" uses
'http://th.ac.chula.eng.cp.adl.emf/constructor/1.0"';

modeltype FundamentalAD "strict" uses
'http://th.ac.chula.eng.cp.adl.emf/fundamentalad/1.0"';

transformation ConstructorToFundamentalAD (in source:Constructor,
target:FundamentalAD) ;

main () {

source.rootObjects () [Activity] .map activitylactivity();

out

}

mapping Activity::activitylactivity()
name := self.name;
node += self.nodes->select (e |

FundamentalAD: :Activity {

e.oclIsKindOf (Action)) [Action]
->map action2action();
group += self.partitions->map partition2group();
}
mapping Action::action2action ()
name := self.name;

FundamentalAD: :Action {

}
mapping Partition::partition2group ()
name := self.name;
self.actions->forEach (a) {
target.rootObjects () [FundamentalAD: :Activity] .node
->forEach(n | n.oclIsKindOf (FundamentalAD: :Action)
and n.oclAsType (FundamentalAD: :Action) .name =
a.name) {
containedNode += n;

FundamentalAD: :ActivityGroup {

T
o o o

Adl o ' a ada a a
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3 Run Comfigurations
Create, manage. and run configurations

X EH-~

1 ATL Teendfarmation

& Fclipae Applicaticn

¥ Lo Applet

O lava Application
T Man

i st

Ji Wieit Plag-in Test

[E] WIWE Wordion

¥ Mwed Launch

L Dperatssaal QYT Inbeérpdatis
& CorsnactedToBascAl
| & CorinpciaeToFundamenisl
| ConitnectadT alnbermsdatal
| # MetsmpdelToConstructar

& OeG) Eramepwark

Ty Task Contest Phag-in Test

Jiy Task Content Test

f i "

Fitter muatched 20 of 20 derms

7

Hame=  MetamodelTolonstroctor
?‘I T, i i | Cond 5 i
Transfoomation module:

I Cammon

platfeemilresaurcath.ed. chulh.eng.cp randformtransfermaMetimadeToConstructengio ﬂh :
| Caereprate trace file:

pletfoemeresource/thosc. chuls.eng cpadisample/outpat ticketiroublescensno.constructor amigvictrace @:
Tisnsfermation paismetss

M source : Metame-del (hizp/thesc.chulseng.cpsdlemf/ metamedelT 2]

Model LR  platforc/iituia/th ae. chuli sng cp sdl tamgle/ autgat ckettroublasc snano matamadalomi | Banwie—

CUT tampet 1 Coeatruries (hitpy'/those.chwly, emg cp. sl emi construsios/1 2]
Model URL  platformrescurcesthsc. chulseng cposdl sample/ outpul/ Bobettioubbesoenano conatnsctor omi
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434 NITWAIUIAILARNING

o o a a o t:lgj v A v -dl A a2 v
nsaudLanEauNunIwianssd luuddeilfiaen1deseadian sandaidinun
do81un19971an310 TAeN198519 AN I NAEIUNIAINULLAIABIAINNUN I TBILHUNIN
Aanssuiliainainindindesyadidndionle uasainiuaslillsunsunsiganans v
AN AN a9 IuAINa17

o all A 4 & 2 :// yaa v o 2 o ] ai
wannsnd lunisaseldnaniaiuas1§3snsaseiwlunsandgaanntineing 4 7
AATRTBULLAIA0IANNNNIITBILEUNINAANTIN NFIAINTURWIIN1TET19EULTaN
szudnatinlunsniaaniduiiannanssunszy 13 TunU81a89A T HUNIETBIURBA TN
Aanssu tasanwurnisasvtinwazidudanlunsnidsay IEdnrenisuilasuuuniase
dl :: dgj dl | S 1 o a dl v d’l :/l =
NI il un 1IN ga I M ULAN A8 IANNNNIEIBIUHUNINAANTTNNAF19UWTUR
o dIQJ a My a = v o 1 1 d’
ANUNNEATITLNReIN19ass ) T IAgndadanainnisairedouananausatngle 9

FatiNHAANEN IFAINN1TIL AU LR ABIANNUNItUa kNN N AaNT TN LT W AN WA

LAANAININT 31 LA NAANEULNUNINAANTINAININT 12

digraph "diagram name" {

subgraph cluster 0 {

label="diagram name";

color=black;

NODE 244071D [shape=box, style=rounded, label="Action Name 1"];
NODE 402F0214 [shape=box, style=rounded, label="Action Name 2"]
NODE 4E318FF7 [shape=box, style=rounded, label="Action Name 3"]
NODE 17E2C93C [shape=box, style=rounded, label="Action Name 4"];
NODE 2A098E64 [shape=box, style=rounded, label="Action Name 5"]
NODE 59635CCB [shape=box, style=rounded, label="Action Name 6"]
NODE A614146 [shape=circle, fillcolor=black, style=filled,
fixedsize=true, width=.5, label=""];

NODE 77045FFC [shape=doublecircle, fillcolor=black, style=filled,
fixedsize=true, width=.5, label=""];

NODE 4039D66F [shape=diamond, fixedsize=true, width=.5, height=.5,
label=""];

NODE 152D325A [shape=box, fillcolor=black, style=filled,
fixedsize=true, width=1, height=.1, label=""];

NODE A614146->NODE_244071D;

NODE_244071D—>NODE_402FO214 [label="[conditionl]"];

NODE 4039D66F->NODE 4E318FF7 [label="[condition2]"];

NODE 4E318FF7->NODE_77045FFC;

NODE 4039D66F->NODE_17E2C93C [label="[condition3]"];
NODE_152D325A—>NODE_2AO 98E64;

NODE 2A098E64->NODE_77045FFC;

NODE_152D325A->NODE_59635CCB;

NODE_5 9635CCB—>NODE_7 7045FFC;

NODE_ 402F0214->NODE_4039D66F;

NODE_17E2C93C—>NODE_152D325A;

1}
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5.1 WUANeNsUsEINULazNITIANA
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b

Faaeinai 1 kana i iuINANNNAINITDUBLABAINAANTTNN AN D AR T LTTUD
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/ Weanme

Address

Unmarshall
Order

Order

1 Produet
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52.2 dayadunadmiunagay

1 12
o

ansatsdinsfiuanisadsuliiag luglunadaeauealinsieliu
diagram 'ex1'
action unmarshallOrder
<- Order
- > Name, Address, Product
end
end

o o o (4
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exl

Umnarshall Order

Name Address Product
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diagram 'ex2'

1
o

fillOrder->shipOrder and sendInvoice

end

o o o o
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diagram 'process order'
action receiveOrder
<- RequestedOrder
end
action sendInvoice
-> Invoice
end

decision from receiveOrder
if 'order accepted' then fillOrder
else
if 'order rejected' then closeOrder
endif
endif
end
fillOrder->shipOrder and sendInvoice
sendInvoice->makePayment->acceptPayment->closeOrder
shipOrder->closeOrder
end
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Process order
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Close Order
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Motify of
Modification
[decision = modify]
Publish
[decision = accept]

Motify of
= Rejection

Review
Proposal

Modify
Praposal

[decision = reject
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diagram 'ex4'
modifyProposal->reviewProposal
decision from reviewProposal
if 'decision = modify'
then notifyOfModification and modifyProposal

else
if 'decision = accept' then publishProposal
else
if 'decision = reject'
then notifyOfRejection
endif
endif
endif

end
notifyOfModification->break

end
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Install
Component

Build
Component

[no more

[more Components compaonents
1o be built] to b bnult]

AW 40 LNUNIWAANTINFNDENT 5

56.2 dayadunadmiunagay

1 v
o

o/ 1 v b4 a v 1 o = Y o 1 =
@ﬁﬂmqggqqmﬂqmumquﬁ@mmmnﬂu@qiugﬂuwﬂﬁmduamu@@1mmama1ﬂu
diagram 'ex5'

buildComponent->installComponent

decision from buildComponent
if 'no more components to be built' then break

else
if 'more components to be built'
then buildComponent
endif

endif

end
end

56.3 NAANSANGaNALISURISTELIU

exs

Baald Component

Inztall Comgpronent
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diagram 'ticket trouble scenario'

action
action
action
action
action
action
action

recordProblem end
reproduceProblem end
correctProblem end
idProblemAndResolution end
verifyResolution end
auditAndRecord end
communicateResult end

decision from recordProblem

if

'recorded' then

reproduceProblem

if 'problem statement rectified'
then auditAndRecord and communicateResult
endif

else



end

5.7.3

endif
end

48

if 'not recorded' then terminate endif

decision from reproduceProblem
if 'cannot reproduce problem' then correctProblem

else

else

else

endif
end

if 'can reproduce problem'
then idProblemAndResolution
endif

if 'duplication of another problem'
then verifyResolution
endif

if 'known problem and solution'
then auditAndRecord and communicateResult
endif

idProblemAndResolution —-> verifyResolution

correctProblem -> auditAndRecord
correctProblem -> communicateResult

decision from verifyResolution
if 'problem not solved' then idProblemAndResolution

else

endif

end

auditAndRecord, communicateResult

o o o o
NaanganaanNAwIFIDITEUU
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FOR every Employee
calculate salary

print check
ENDFOR
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d/dx (n) 0

d/dx(x) =1

d/dx (nx) = n

d/dx (nx”m) = nmx"m-1

d/dx (foo + bar) = d/dx(foo) + d/dx(bar)

NWA 87 FaBENANN IR YR LETINYUIN

grammar Poly:
opticns {cutput=AST;}
tokens { MULT:; } // imaginary token

poly: term ('+'™ term)*

x

term: INT ID -» ~(MULT["*"] INT ID)
INT exp -» " (MULT["#"] INT exp)

| exp
| INT
| ID
exg @ ID """~ INT
ID = 'a'..'z"+ ;
INT =z "0'.."9"'+ ;
WSz " "'\t "\ "\a" )+ {skip():} :

NN 88 FAneENIINadNRUS A MFLANN1TEURLS TN

tree grammar PolyDifferentiater;
opticns {
tokenVocab=Poly:
LS5TLakbelType=CommonTree;
output=AST;
// rewrite=true; // works either in rewrite or normal mode

poly: ~{"+" poly poly)
| ~(MULT INT ID) -> INT
| ~(MULT c=INT ~('"' ID e==INT})
{
String c2 = String.valueOf ($c.int*£e.int);
String e2 = String.valueQf(fe.int-1);
}
-3 ~(MULT["#*"] INT[c2] ~("~' ID INT[=2]})
| ~(r~1 ID e=INT)
i
String cZ = String.valueOf(Se.int):
String e2 = String.valueOf(Se.int-1);
}
-» ~[MOLT["*"] INT[c2] "~('""" ID INT[=2])})
INT —> INT[™0"]
ID —» INT["1"]

. —
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