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Domain Modeling and Mapping Technique Based on Geal-tree
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Abstract Domain-specific software is characterized with heterogeneous data and resources, complicated business
processes and changing business requirements from users. It is of practical significance and great value to find out a
technique for integrating these software which may be developed by different people using different languages and tech-
nologies, and provides very different functionalities. Considering the characteristics of oil-drilling engineering,a goal-tree
based domain-specific modeling technique and a SCA based platform independent modeling technique were suggested,
which SOA and MDA are used for reference to. Finally, a real case, Simulation System of Qil-Drilling Engineering,

shows the modeling techniques are practical to integrate domain-specific software and can meet the requirements to flex-

ible extension and configuration of business modules.

Keywords Domain model, Service-oriented model, Business component
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(SOA) Ak B FHEE . B B BF R i 5. MDA 2 OMG
(Object Management Group) 20 2332 H i) — FR LB K 3h B9 3%
HHRERE, S ZHTLACVERNERMKETE., ©

BT FRERERAS , BTN FARARMSRREN

ZABREE R AN, 85 S R SR Bl SR
AIAEM. SOA B—MHTEIAMES TN, &
B K — R TR B A 55 Th B P R A A AR O IR
% ARV U8 P O 3R Ao IR 95 S PR L FH B . MDA i1 SOA
BILES T LASE S At TR 7 PR AR BRI, SCRRC6 1/ THRT
£k Web Service HARRISKZh FF ZAELE, XER[7 R H T B
2 B R 9508 SR R IR S MR,

AR % 4 {4 2244 (Service Component Architecture, SCA) &
SEXF SOA $RALM R ST AR HE , 2 T 17 IR 55 B9 RIS, IE
BT R BRES,

H—J7E, MDA Bl ML R BN BB T ¥
ERAAMUREFY REMRAE Y, 2, MDA 5 5
SR P B B R BB 58 2 W B 0 Tl - TR A R AR Y
TE, Fay MDA &4 41413 SCA @K T A

ASCHRE MDA BB AR H FI A SCA MR E T
— R st A e TR SUE N FER T &, A TRRkiEn
T 3 B SRR DL ST ISR Y IO P 4 B IR R AR SO G R TR
G, 3ty T BT E AR A S B T 5k B T R R B U
I DSM(Domain-Specific Model for oil-dilling) , B ¥4 T. H
WRB R EEN—RIVFRNIR ERETHRT R
B B AR SR R, 3 B AR R B 5 RS T
FY R 4 RGEEB R T HE T SCA MEM K
Ty V& BB ASM(Abstract Service Model based
on SCA), BIMEHE SCA AR T HI R I LR AL, Al TR &
BRI ST B HAR RS, SCA WA RBHRER EEAHNT
BB, AT &, Fat 5 SRR A LA F
FREVF IR ELE.

A 1 WESAMET TRAE TSR E X,
BB TEE 2 Wi TET SCA R IR,
BT S BRI AR T B

1 SR

1.1 EREX

ST IR A B (Domain-specific Model, DSM) g — & 7 T2
St AR, HTHER Y E 1 BiRi— R ERE. DSM 22—
A4, #wHl DSM={E,R) , b

(DERTIEMBHES. B 3SHARFERENTEMR:
X4 (MasterObject) , 311 %% 82 (DesignObject) |, JRF X &
(AtomicObject) ,

MasterObject 45 TR N E B LI R, E3F
S OH 4. PlInamwmsEH TR TRESRER
LI RHITHLBAF MR EX . A FIBRALF
RELR EXRHNIBHBITTE.

DesignObject 241 LI 22 LM BARXT R, B 5t
SMEBE). A MH TBRGEN EXTREPHR T oH#
FIBPE S EW SRR RS MRITER. 8—18
TR — IR,

AtomicObject RAEEI R B B /MY TR R, i 8+ %¢
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MasterObject
DesignObject
EngineeringObject |
o ’
AtomicObject
A1 ST

TEMNBHETRHN O::=oid,layer, P5,5° ;desc) , H P

oid 3% B HIME—FRIRAF 5

layer HXTRHNER, B F 2N MasterObject, BIEE Ny
AtomicObject;

PS REH RS

S5 RMBMRFES;

desc B TR R R,

PS pRBRHE R p RS TRNRAXLNEE, BRI
BB ARG, TR pri=(did,t4,A° ydesc) ,

did FIRYEXS BB HE— AR IAF 5 '

ta TBUEXT R HERY, 1,1 = private| public), 5 PNFRR
RAERATF;

A SRR S BNTREE S, ML AR

desc BB SR,

S° HRIR S s A TRMRBHIT R, RBRA—E L%
BEMELI, BRK st ="{(sidt, R ,i® ,imp* yexp® ,desc),
Hep

sid Jg RS B ME— PRI

t HIRE A, ¢, 1L = private| public| humantask) , BIF
ARG AFMRE ALESF;

R Rl FHNESE;

PHEENRABRENBSES EETHTRRRN
oid: :sid W RAFIR: I IRFARIRD 5

imp' HEENREMRES EEFHTNRRRN oid
D did R ARR L BT RAF D 5

exp JE MBI RE, BRE imp* MR

desc R FHHER .

QR ATEMBHALRES. TEMNRZBIMRRE
HEFERE., LREMSRETEHXMNR, TEXMNRE LR
T, BEE WP FRARGT R hasChild(x, ») i hasParent
(3,2, 3BFER xRy HTFHR, x Bz HLXHR. A—1
RMBHTFHEZRREBLR. SEENRBEERE, T
BRI EA SRR SN R EEYRMES, USSR
MR BEERAY R, ‘

BRI T SR 2 (Al R % 2R QN 2 I AR BN

(DR hasChild(Oys Q) s B O FIRYRSF S IFUITRIAC
O, WAFBHXTR ; Fet O, 7T LA O. MATFIRSE .

()R O, O, FZEARB—LxE %, M O, TLLIH
HO. WAFIRSE,



(DSEZME R EN G AR S WL RS H b, W44 H)
TS TR SR i 55 75 0 R X R R %5 TR AR IR 2 i
VST B % 0 S A Ay LA, IS AR LR S A Y > 75
W T EANFEIAE

(OAZEHE A F TR imp* BIZCHE B AAEZEE . 0
SEARAS K TR 8 1 B WX R BB Rl T R %, DB 8
BT R BB MEX RE A FHFAT IR

ParentObje

B2 KFHRZAEIXFR

DSM w4t o4«

DSM J2 [a] 82 5] 1 & WA 8 & A TINR TR A Y
EWAE, LA SR E MR IE .

(DESH THEGE TR B 2 HE L 59 RA R w28
1k AR B T BB AR EE 5

O TEMBR SRR R, 2T 55
HE CRURE ) Al 55 72 (RIERE) . BRutE, b 53 JR i A 7
WS DA ST AT B e A B TR XS R BB R . TR
BTN Ve | PR PR SR SRR Bk B R o IR ) fef A5 £ BR o
AEXT BT B P, R AR B B BB ) RIS
1.2 SR

B TROEER MR FEhP 8 BN,
e TEMEHNEME e TR RIRS AR 4 354
B BARRINT

DOYFEES BRI, &R TRM R,
B PDREEW . FI2 java tHILH (java-like pseudocode) 1R
Hs
class EngieeringObject{ // TN REHEX

// TRXH B
[/ TR R ER

private Set{string) operations;// 45Tk

private Set {Service) service; // T.HEXI R AR &

private Set (PropertyObject) propertyobject;

private Set (string) childname;//F%} % )4 5

private Set (EngiceringObject) childobject; // FHHES

)
H 1,2 EngieeringObject 1) J8 1 operations 278 35 i3 72 .
HE3h . B EE S TRE, BT HRBUR IR T &3 8 49 property-

objects 1 services,

# 1 3 ObjectFactory H & 2 5k B

private string name;

private short layer;

X W%
create : AN TENR
findOperation 2R W 438, B business operations
findPropertyObject K operations ¥ 7 iR B # %t & PropertyObject
classifying 4% property-objects
identifying FRF R

#nz% 1 frl, 2 ObjectFactory I FA R TR &, 8
B 4 MR AL S BRI 1 5 Th8E, Bl operations; pA

operations FIR BB 1 Xt &R property-objects FF1E A& %65 13
Fix b BN A AR TR R SRR WA
class ObjectFactoryO {
public ObjectFactoryO{}
public void create(string objectname, short layer) {
EngieeringObject eo=new EngieeringObject();
eo. setName(objectname) ;

eo, setlayer(layer);

Set{string) ops=findOperation(eo) ;

eo. setOperation(ops) ;

Set {PropertyObject) pos=new Set (PropertyObject) ();
Iterate iter=ops. iterate()
While(ops. hasNext()) {
PropertyObject po =
findPropertyObject(ops. get(iter. next(}));
pos. add(po) ; }
eo. setPropertyObject(pos) ;
/PRI TR R A FE
Set(string) childobjectname =new Set{string) ();
childobjectname==1identifying(classfying(pos) ) ;
eo. setChildName(childobjectname)

return €o; }

}
class DSMStructBuilding{ //4 % B 54§

public static void main(string[ | args)
{ ObjectFactory objectFactory=new ObjectFactory();
short layer=0;
/AR ERTR
EngieeringObject mo=
objectFactory. create(“masterobject”, layer) ;
/YRR, R YA IR — IR 0 TR
nodeBuilding(mo, layer) ;
//REREG KB RUIRTER, FREEES
filterDSMStruct(mo); }
public static void nodeBuilding(EngieeringObject eo, short layer) {
short ls_layer =layer+1;

Set{string) coname= eo. getChildName();

if(null == coname or Layer, AtomicLevel == |s_layer)

return;

Iterate iter=new eo. iterate();

While(iter, hasNext()) {
//RIBET —RITENER
EngieeringObject ceo=
objectFactory, create(iter. get(iter. next()),!s_layer);
eo, setChildObject(ceo) ; //BIT XFRIAIBI X TR E
nodeBuilding (ceo,ls_layer) ; }
return; }

DA MG TR 5 a4 R 6, UL HA R & i
B,

R TR SR B G R,
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HE BEEAAfKE
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% # BRI ALK
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BHAR %5 Wit &
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SHRATAL RS IR R RIT RS BRARE T34
BEMEATT AR, R ER RS Tt g, £
TS EAT R RSN T MEANEE N ERKE KRR
B EEMELER. -

@BETIERWMEMNENE. 233O CBAMENRE
HNRER. KKERE—EXRABENFEE . BER
CHMEEERSAE. ARASHMNEY . AEHETE K.

GOWETLBMNRHRSES . SITERTER, HRl14 8 KR
% R A FRAA A,

WA TR, T AR,

KRBT B RIEE A O. opreation’ ;

MIREE A PRI B SRS R R A HRAE, T RIER
NFRS FEAMBES LS F;

MEARSE S B ST R R AR B T 4, IR 4 2K
FEAIRSESR LP B

WA LS, RBTTE B M TR SR, 3 At 8 7 %t
MIAFEIRSE

W LP,RBTENE G TEXN S, 5% H XA B 4
T} AR A AT 5

RPRANBRESLBHIRRA RS, BAKBEEE
HONRE R

KBRS O. opreation’ FHIBRAESI LRIy B2 MR ST 1
MUES S, KB O. S. R,

WRENZHREEL. BRFERS ARG
4 HBURSWABITE i imp’ sexp’

GEENR BRI R ARG, A AR
i

(6)FEH AN, AE W RAAZ e AR BALAT
TR EE MK E R, 235O — 2K
B ETTAB B R L.
Xt BRI WellBody (3 5 454)
B%.1
RENR.
WellBodyInfo(ZE 8= (-}
IR %
BR %5 #R1R : getBodyInfo (R BIF & 915 B
F 25262 ; public
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MR %4718 ; compuCasingNum& Length GHEEE MFIKE)

AR 45257 ; private

THER A E X 4. WellEye. WellEyeObject (3 B 4738),
PressGradient (JE 188 B ¥4

i B B X142 « CasingLengthList, WellBodyInfo

FERMAI IR % . Well Trail, getPiecewisePoint, CasingNum-
Length, safetyCheck()

X545 : CasingNumLength(BE MUK BE)
B4.2
Bt
CasingInfo(BEERKERFB) = (5T BT LK, BERE, & (HF
BRI, IR, KA}
CasingLengthList(BEE K E{F B EE) = {CasingInfo}
DesignParam(i% 1280 = (-}
AR5 -
FE 5 43R« safetyCheck (82 £ 808
BR4525 7Y, private
EEEMMN B R, WellBody. WellEyeObject (3 R #5718,
DesignParam, WellBody. PressGradient (& 346 B iR)
5 1 B9 )8 M 3T % : CasinglengthList
FEERMALAAR S . Well Trail. getPiecewisePoint()

IR %5473 : getDesignParam GREUR HE %0

AR %5 2R ; private

FERAHEEXTS . WellBody. WellEye(HHRERIR)

iy Y JB ¥ X 52 : DesignParam

TR IR % : propFactory. create (IR B T) B IR % 822
RITSEX 5

AR & FriR ; setDesignParam (X B S%0

AR %258 . humantask

FERUHBHEXTS : WellBody. WellEye GFERFRF)

5 H (9 )@ # X 4  DesignParam

TERMEM RS : getDesignParam

Human, formDesignParam( A T 5)

2 WMZAREFER

SCA §#% 0O B EME - RIIARHRERSE  HHR
FHREGRRARBS EEEAEMYT RBE., TEMNRE
A Fhektuds iR, W SCA WIRFHE—FE, L BA ML 3
ek ML SAHIE, B TR B, BB T RIS L S # &
— 3Pk, BT SCA MM, A A X AR N TEE IR
R BI ASM, ASM 2 — /Ml L HE R, B SUSS R
ELHMAGZ AR A .

2.1 BREY

R RS A (ASM) i A~ R 12 (Ul Layer) R %5 2
(Service Layen) Fi- BB EH K. A 3 fix, AP Rz
Ul Layer 24— & %1% ;44 {4 (ClientComponent) , 1 5 5 iRt
%5 B E A E B IR$E Service Layer & — BRI M4
(Composite, B & 44 , 7 T W L Client Component 3
KA 4B TE . FEIR S5 B A — R R e 2, 3R A 3K
HEHI 14 (Data Composite) , i 3t A FK B H A B TE K
EEESRNEAL, BREEHERBRE-MEBERE, &
3, (Domain) , #4: (Composite) F1ZH {4 (Component) 3 FHILE
Hi.



MasterObject

esignObject esignObject

L::Jylcr (__Client ) ( Client )
. i =
Service ( Composit)-HDatasCompositd—Compositd) Domain)

Layer
e

B3 DSM 1 ASM 2 [a] g3 5
E N TR 4, DataObject)  J& ASM o —Fh 455k a4
X4 BRI M B AR IR . JUE T R P R e 2 B
SRy e BB RIS B A
TN 2(#H#:, Component) & ASM B AHMITE, F

75 Component ;. = {name, interface, reference, datacbject,

implementation) . HH,

name IR 55 4 AFHE—FRIRA 5

interface Jy3 1, A, & X FMR AL B AR %, TR K interface
Pi=<(name, op’s desc), HF op' HBIEEE,. BARN op
(name, imp* ,exp’) ,name N interface BIME—FR IR . imp* N
MARBIEN RER  exp’ Fofa i HIBHEXR

reference T E R B IR %, F /R N reference i =
{name, target) , H:H name J reference HME—FrIR4 , target
3 Ho A Component ¥ interface 45 ;

dataobject BN R E S, FA8 N (name, A®  desc) ., H:
H name 4 dataobject [ ME—FRILZ . A S ELHE X 5 N 2R
PG A R R

implementation 2 N ¥R 2 8 #) L M, 2 7K & implementa-
tion: ! = (L"), M L' BRSIBBHMES.

TEX 3(# 4, Composite) B Component B & &k, #
75 M composite ;. = (name, component, interface, reference,
dataobject) , H:H1 component KR FHEE S, HR{ATES
X5 component #{[F],

EX 4K P A, ClientComponent)  J2& i P R I 4H
WRETT, F R ClientComponent ; ;. = (name, UI®, reference,
implemetation) , H ¥ name K & H 4 ME—FRIRA ;U X
Fm R EAH R ITEBIE S ;s relerence Hl implementation [ 58
X 8] Component,

ASM B 5387 -

WA 3 s ASM Xof 45 S A5 2 SE vt T 8 1 110 15 R0 45 1
ClientComponent J£ ., Service J2, 4r Bl 3t 3 7 & Ak hRe b
FBEINBE AR N RE. AT, ASM & 43 1 %~ B 8 i bk
(M ClientComponent 1 Composite £H i) » %] 245 SCHED 1] 1)
#, A B R R %% 82 DesignObject.,

(DASM 5 DSM BYAR U RAE T k. %5 76 A5 17 B B 1) —
AR, W o ASM B FF B MR IE TR AW E
BAEHE,

Q) FRFEREY AN EIEE, AT SCA (UE & T
W EHERMEN, KFZBAFAEE. BEKN ASM #
BRI 1 Ak & )2 A P B 2 (ClientComponent) B 3843 , 43
RTMARGEHEEN.

(3) 38 B R G A MR T BE 4% 2,36 ) Component 8Y, Comp-
site RINB| HIF R L P .

2.2 I DSM 2] ASM Rk g
WRAFIET OCL £ OMG A (W5 & A 4D $15T

i UML I & (G —BEE ) MM — 8o, U T e
FERHUN . AR SOV BT R BT 78, B F R A DSM B
ASM KoL, OCL ¥ FEeA R 2 By,
#F2 OCL2. 0¥ 7B
R W # R

transrule AN transrule {identifier) { statement}
EXFEAR WHEFHN  source (identifier’ . { scope? ::
source 3t & {elmenet)
L EXBARME, WS destination (identifier) :

destination Wy 2t & (scope) : . (elmenet)

mapping — BRI HHEH Mapping: statement

referrule
referrule WA -~ {{sourceobject) ,

(destinationobject) , { transrule))
new {objecttype)

new EH PR
for SE X~ MBI

For (OClexpress; OClexpress;
OCLexpress) {Statement}

{servicename) ) scope|
{objectname). scope

scope RERENZEEXNE

M DSM 2] ASM Byt i 3 BB 218 : k. AtomicObject
#| Component M 4f. M DesignObject F] Compsoite H i
B}, ClientComponent f#H R, BLEt R INE 4 fR.

ClientComponent DesignObject Composite

( name e { name ) »( nhame )
=

service —»(  reference )
implementation implementation
ropertyobject »{ dataobject

B 4 DSM 3| ASM [yt it

(1)Mapping from AtomicObject toComponent (b J5iF %
S EI MRS B4 gt)

transrule adoToac/{
source ado: DSM: : AtomicObject;
destination ac; ASM: : Component;
mapping:
let ac=new ASM: :Component; / /34t —18r Component
let ac. name=ado. name;
let ss:set(ado. service)->>select(type <.>> “humantask”);
let num:integer=ss, size(); let ac_s:integer=1;
let ac_i:integer=1; let ac_r:integer=1;
/SR %
let ac, interface= new ASM: : Component, interface;
let ac. interface. name=ac. name-+“interface”
for(let i;integer=1;i<=num;let i++){
/ /Bt interface
if ss(1). type=“public” then
let ac. interface, op(ac_s) =new ac. interface. op;
referrule(ss(i), ac. interface. op(ac_s-+ ), serviceTointer-
face);
endif
/ /W4t implementation
let ac. implementation (ac_i) = new ASM: : Component. imple-
mentation;
referrule (ss (i), ac, implementation (ac_i+ -+ ), service Toim-
plementation) ;
/ /B H} reference, ope FRIRE FrBXT 2
let ss_rs:set(ss(i). referserv->>select(scope <>> ado));
let rsnum:integer=ss_rs, size();
for(let j:integer=1;j<C=rsnum;let j++){

if not ac. refernce->>exists(ss_rs(i)) and
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ss_rs(i). type=“public” and ss_rs(i). exists then
let ac. reference(ac_r) =new ASM: : component. refe-
rences;
let ac. reference(ac_r). name=ss_rs(j). scope + “inter-
’ face”;
let ac. reference(ac_r). target=ac. reference(ac_r). name;
endif}
1
//BSTB— R R
let ps:set(ado. property) ;let num:integer=nps. size() ;
for(let i;integer=1;i<=num;let i+-+){
if not ac, dataobject, exits(ps(i)) then
let ac. dataobject(ac_p) =new ASM:: Component. dataob-
jects
let ac. dataobject(ac_p++4)=ps(i);
endif}

}
1/ TR R AR 45 B4 IR 55 (¥ B

transrule service Tointerface{
source sl:DSM: :service;
target ol : ASM: !interface. op;
mapping:
let 0l. name=sl. name;
let ol. imp. name=sl. impprop. name;
let 0l. exp. name=s1. expprop. name;
}
// AR S IR 55 B 14 Y 308 SR
transrule service Toimplementation{
source s1:DSM: :service;
target il ; ASM: . implementation;
mapping:
let i1, name=s1. name;
let il. imp. name==sl, impprop. name;
let il. exp. name=sl. expprop. name;
let i1. module=s1, processrule;
}
(2) M\ DesignObject B Composite B &
transrule fsdoTofec{
source fsdo: DSM: : DesignObject;
destination fcc; ASM: ; Composites
mapping:
let fcc=new ASM.: : Composite;let fcc. name=fsdo. name;
let sa;set(fsdo. atomicobject) ; let num;integer=sa, size();
for(let i;integer=1;j< =num;let j+-+){
let fcc. component=new ASM: : Compoonent;
let fcc. component, name==sa(i). name;
let fec. component. refer=sa(i)+”. xml”;
}
/B4 TR HBSTE transrule adoToac

()R P A
X —4~ designobject {E AN serviceTocliencomponent
transrule serviceTocliencomponent{

source sl DSM: : DesignObject: service;
destination c1: ASM.: ! clientcomponent ;
mapping:

let s1=s1->select(type= “humantask”);

if sl. exists() then

let c1=new ASM: : clientcomponent;
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let c1, name =sl. scope. name+ “Client”;
for(sl REE—MTEE){
//processrule B 570 N [7]
adoTocomponenet H ] processrule Blt§F75 4>
//reference B¢ £0 1 ]
adoTocomponenet 1@ reference 53543
/B AR PR 4
let ps:set(cl. impprop)->>select(property. scope=“people”) ;
let num:integer=ps. size();
for(let i;integer=1;1<C=num;let i+-+){
/7B IMA E T E AL )
}
endif

HRIE ANAHTET MDA BAEFM SCA MEHIE
7. MDA EN S B RIE R, B ARMR R R EE,
HETREEANEM, SCA £ A BFR LR FF Btk
AMTERANT G, PR T SRR M SRERN K
o, BERUFE R HLA M7 & 88 TR M. B
KB, AR B IS N B 5 5 R R AR B AR PR
R I T RN ISR RAE 1. a4 W B R
B SR B0 DR S M B R R S B AR A I S AR B T
—SLHSH . BRSO R SRR R N T ELNE
B, [Ret R B A R R TR, g R STt —2
B TAE.
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