http: /www. jsjkx. com

DOI:10. 11896/jsikx. 201100024

St A 2
COMPUTER SCIENCE

ETtRENMREERRBE AR SEHRTIE

KFR O HE B M &
HEMEMRAFTENREERA¥K @ 211106
(zhangziliang0106 (@163, com)

i E MAEAMABEIRZER KL LERANRS, AN BBFXERAHR T EFLAZANSANARR L LMK LA
AREBREGEAAMEZBE TR, AR EETHFERZ AR EENFHOBERA R T E A BRI L AEF R
e BENR—F M, L P HARET —HATABRAGW R ZBEEA M E 5 & 47 % % (Model Combination and Update,
MCAU) ,, Z 7 # EABB LZXLTHR X425 LHBAE, TEDRARI R PRELD G T EME — 50k, Fi@d — AN L6 3
P kBT REALE 54, HR, X FERET — A K TR IR 69 44 W B &2 B 4E R (Software Collaborative Modeling
Framework, SCMF) , ZER TH K L HF S A @ E 05 K. %5 .5 T Eclipse ER T AT SR ZARAE & % CorMo-
del, @it 49 % £l it —F HiE T MCAU 7 ik o) A .

SRR R A AL AR A R A BEAD R B — SOk

HREESES TP311

Cooperative Modeling Model Combination and Update Method Based on Meta-model

ZHANG Zi-liang,ZHUANG Yi and YE Tong

College of Computer Science and Technology,Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China
Abstract With the increasing scale of software and the increasing complexity of software, the design and development of large-
scale systems such as aircrafts and ships are often completed by teams with different professional fields and functions. Aiming at
the problem of incomplete model caused by missing information between local models and model inconsistency caused by conflict
between update operations, this paper proposes a method of model combination and update (MCAU) based on the meta-model.
This method defines the collaborative relationship and update operation on the meta model, which can ensure the integrity and
consistency of the model in the process of collaborative modeling. An example is given to illustrate the application and analysis of
the proposed method. Secondly, this paper proposes a model driven software collaborative modeling framework (SCMF) , which
can effectively support the extension of multiple modeling languages. Finally, this paper develops a software collaborative mode-
ling prototype system(CorModel) based on eclipse framework.,and further verifies the effectiveness of MCAU through related
experiments.
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Prla) B 4 T #2 (Collaborative Software Engineering,
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Fig.1 Three elements of model-driven collaborative software

engineering
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Fig. 2 Model-driven software collaborative modeling framework
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ment SRR ) — BB IC K, Attribute JEAE B U E 1) — 41
J&

Model= (MID,NID,Element , Attribute) (D

Xof 22 AN A5 RY E AT AR AR 2 B N, T B 37 AN TR AR A ) 4SS A
KFR ., PR SC RN B4 U R i 3, T 3 m 56 & 1 IR AR
G 2R H AR B G K BT R AR B (E B S 80U B 4 R
R AR R T 1 X A3 45 A B AR 1 3 S, A gl T 0 T AR AL AT
S 2 AR 0 P ) R A A B K B B RO R . R ke L R
A, AR SR 5 WA 96 R 7 T AR 50 8 2 TR I 36 RIR
TRl i SC, B IR) C R LA .

FEMN 2 WFEXZE CorRelation 7] LA 3275 R (2) FF R (4



70

Computer Science THEMFI2:  Vol. 48,No. 12, Dec. 2021

FHoud ., HAr, NID RoR 88 it J& 0995 sl EID, 3R i AR
BILELEID, %/ BB R ST R, MID, /R IE AT T X BT s
MR, MID, 7~ B bR @45 0 K T Jm A5 A
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H TR AT B ) A 54 B, O X 4 R A IR R AT S R AL B L L
AR E NS WA
4.2 HEAEEREMRE
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FRERISTREID, . WAR A FZ B R TR, WA G 56
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HAET I Le PERFIAT . d5cJa - PR IR &5 2% S R 4 41 35 )7 5
LA BN E C RRAUST R I H A R & /R M h, 15
F L % S5 1 & R M,
ik BB SRRk
Input: M;,Qr.Lr
Output: M
1. for each M; do
2 M=MU{M;};

3 for each R; in Qg do

4 if EIDs € MID, and EIDp € MIDy
S. Lk=LrUR;;

6 else send error message;

7. for each R; in Lg do

8 M=MU {(EIDs,EIDp) } ;

9 retrun M.
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(3)set(EID,FID,v) . % & EID W4-E FID BN v,

(Dunset(EID,FID) : MR T HE EID HRAE FID,

(5)add(EID,FID,v) .7 FID W 5 T 4 I AE o .
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LRI
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M =(0,.0,,+++,0,-,,0,) x M (3)
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OO, » Lh BT E FAE R A Cou 1 Coy » O, F1 O, 554 56
Y HALHCo, =Co, MO, x M=0, * M,

R I 55 4% 58 AR AL 20 3% 5 5 0F 205 L & A P[] 2 A
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A SO H AR AL TR 5 — B A B IR SIS 2 PR
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Lo S0 2T I 4 R A A M, 258 1 S o T A 4
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5 B S A5 25 X 1Y 5 A SE BT 9 Lo AP TE 5 G ET AR S 45
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3. fRJGUMEIIR 55 4% S MR TE BT ¥ AL W 7E 2 R M 1 R
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Input: M, Qwm s Ly
Output: M’

1. for each O; in Qu do

2 i YO,ELM=* 0 % O;=M=x O * O,
3 Lu=LuU{Oi};

1 {30, EL,0,ECy;

5. Lu= {0} UL{O;} 5

6 30, EL,Coi#Co» M * O; % OFM % O; * O,
7 send error message;

8 if 3O;€ L.Coi#ACop s M * ;=M O
9 continue;

10. for each O; in Ly do

11. M'=M=x0O;

12. retrun M',
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6.1 HMEMARSEH
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K 3 55 Nodel,Node2 Fl Node3 [1) Ja i # 51
Fig.3 Partial model of Nodel,Node2 and Node3
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Table 1  CorRelation of Nodel, Node2 and Node3

CorRelation NID MID; EID; MIDy EIDy
R} ny my a my b
R? ny my a msy c
R]2 n, m, b my d
R}; ny my c my d
Rg ny my c my e

AR A TR 20 2 5 58 e A o Bk L DR IR IR 55 4% Server K¢
B oy sy R s 5 97 A2 R ML KR IR) E R RYLRY LR
REFNRS AFAifi 76 5C 22 BB Qi w1 I X8 H: v ) B4 Bp [ 56 R B AT
SEREAEARL T L HI W IR AR BRI MID, 2 & A7 7R IR A R ST REID,
VUK AR BEBIMID , R B AFAE AR BT REID, o Hop i
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Fig. 4 Model M after assembly

6.2 HEAEHERS
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Table 2 Operation set of Nodel,Node2 and Node3

CorMessage Node Operation

()% ny set(asname,"A1")
(); 7y set(a.name,"A2")
()é ny remove(m ,vertice ,d)
03 ny detach(d)

()% ny attach(e)

()i 7y set(Cesname,"E")
():2 7y add(m ,vertice,e)
()% ny attach(ae)

()g 7y add(m.edge,ae)
()2 n3 set(ae,source,a)
()g ny set(ae,target,e)
()i 7y remove(m ,vertice d)
0 n; detach(d)
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Fig. 5 Updated model M’
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Fig. 6 CorModel system model assembly and updated interface
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Fig. 7 Results of collaborative breadth comparison
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