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Abslract 
The sucen of the requiremenls engineerins proc ... often dependa on lhe abilily to proceed from informal. 

fuzzy individual ltalemenl of requiremenl lO a formal apecificalion lh&l ii undentood Nld Agreed by &IJ 
stakeholders. Mu/tiuiOW enuironmentsupporll lhe procen of requiremenlJ modeling and fonnalist~lion. 

The purpose of this paper is to provido a seneral overview of lhe implemenlalion and current ll&lUJ of 
the Mvitiuiew cn"eronment. 

1 Introd uction 

Software engineering (SE) is a very broad discipline. ll is refers to an integrated set of methods, procedures, 
and tools for specifying, desiging, developing, and maintainingsoftware (10] . R.equirements engineering is a 
sul>-field of Software engineering [12). 11 can be defined as the systemat ic proceas of developing requirements 
through an iterative co-operative process of analysing t he problem, documenting Lhe resulting observations in 
a variety of representatation f9rmats, and checking the accuracy of the underetanding gained. T he sucess of 
the requirements engineering process oflen depends on Lhe ability to proceed from informal, funy indi vidual 
statement of requiremenL to a formalapecification that ia understood and agreed by ali st&keholders. 

We have been working on the Mu/huiew enuironment[5, 6, 7, 8) which supports the process of require­
ments modelling and fo rmalisation. Mu/tiuiew is part of the Formlab research projete which aims at building 
an integraled proceas centred software engineering environmenL to support formal methods(3). 

Our aim is to be able to fórmalise requirements in Modal Action Logic (MAL). The logic is used to 
describe Lhe behaviour of objecta of lhe ayslem. Objecta c&n interact by sharing attributes or by aharing 
actions. An ottribute is pari of the atate of Lhe ayalem. The actions of an object should only update 
ai tributes of that object, and vice versa. 

Mu/hutewaupports lhe VSCS method (4) lhat provides an organised collection of representation schemes 
(Object Diagrama, Textual descriptiona, Event Traces, Slalecharls, Causal Diagrama, MAL, etc) that &re 
closely relaled and provide guidance, integraLed with a work plan, for moving between Lhese schemes [3). 

Some details of t he metamodela of Lhe represenLation achemes are deacribed in [8). The nolion of 
incremental formalisation is sLressed and we &rgue that most formal declaralions can be wrilten at an e~<rly 
atage of Lhe method. T he acliona, allributes, functiona, etc. produced at earlier atages are. of course, 
inform&l, but they are produced in a sufllciently constrained way t hl\l the tr&nsformation into the formal 
language of structured Modal AcLion Logic is possible. 

We begin in Section 2 gives an overview of the Multiview environment. T he current status of multiview 
is addressed in Section 3. 

•Thla work wu sponsortd by CNPq/Protem 11 s rant Proc. 680062/G._,?, h. is part or FORMLAB Rese.rch Project. which 
is a collaboraLive work amons UFPE, PUC.Rio (Pro(. A. Hubcror) , UEM (Pro(. I. Oimenu) and EquiLtl. 
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2 An Overview of the Multiview Environment 

This sediou present.s an overview of the environment in terms of domains as well as some graphical editors. 
ln (7) we provided a description of the analysis and design phases of Multiview. lt relied heavilly on 

object oriented techniques. The onoly•i• pha•e used Shlaer and Mellor technique [15] to divide Multiview 
into domains, which are fu rther refined using OMT method [13]. Several representation schemes of VSCS 
w ere also described in OMT. ln the de•ign pha•e of t he Mulliview enuironmenl, OMT was also use fui 
for refinement of the various metamodels (Object, Statecharts, MAL) supporled by the environment . The 
Booch notation [1 , 2) was very convenient for expressing the message exchange among objetcs, to model 
the existence of objects and classes (with their reponsabilities), and to express their dynamic and slatic 
relationships. The Fusion notation (9] was appropriate for presenting the general overview of Mvltiview 
system interface context . lt is defined in terms of the set of operations (messages) that the interface can 
receive and events that it can generate. 

2.1 Domains 

Multiview was structured in terms of domain• (objects wilh shong relationahips) and client/server relation· 
ships (figure 1) . 

Figure 1: Multiview Domains 

The top-level domain of the system is Manage Mult.iview. lt is responsible for system initialisation 1111d 
management of projects. This domain relies on ser v ices provided by three other domains: /nter/oce, Pmjecl 
and Store Projoct•. 

The Projecl domain is responsible for manAging current project informations and the activation of 
specific editou to createfmodify a diagram (in the View Edition domain) . 1L can also initiate tools associated 
with the project (from Pro]tcl Too/• domain) and relies on services from Interface domain for its own 
communication . lt uses thc Store Project domain to retrievefsave project and data clict ionary (Project.S 
and Subject•.S sulrdomains). 

The View Edition domain is responsible for the construction of each specification ViewPoint. It uses 
services from the Diagrom domain to structure the representations and record associated in formations, as 
well a.s, services from Store Projecl to retrievefsave diagram informations (Diogrom$ .S) . lt also can acLivate 
tools in the Projecl Too/$ domain. The Diagrom domain contains the structure of the graph of the current 
diagram as well a.s the visual representation of each diagram 's element. For each representation, an associated 
dictionary element is maintained (in Subject• domain) . 

2.2 User interface 

l n Figure 2, the menus represent services and requirements associated with the main window of the Mvltit•iew 
Envi.-onmenl. An user can define projects, edit and create its associated diagrams. ln this particular case, 
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lhe analysL ' Marco Toranzo' is creaLing a project calléd 'Demo' (version '1.0') using Lhe method 'VSCS'. 
According to the VSCS method, severa) descrip~ions will be associated with Lhis projecL (Object ViewPoint, 
TexL ViewPoinl, Statechart ViewPoint, etc). ln the example, a new diagram (of type Object) called 'Car· 

SysLem' is defined. 

Figure 2: Defining Project and Model 

2.3 Object Model Editor 

The interface of the Object Model Editor can be find in Figure 3. A stakeholder can define classes and 
relaLionships (associaLion, inheritance, aggregation, clienl--server) to model the static view of the problem 
domain . Classes contain operations and attributes. 

ln Lhe example, 'Car' is composed of four components ' Brake', 'AcceleraLor ', ' lgnition' and 'Ttans­
mission '. The component 'Brake' has an attribute ('brake-poa') and Lwo operalions ('depress-brake' and 
' release-brake'). The attribule 'brake-pos' is of type 'On/Off'. 

Figure 3: Object Model Editor 

2.4 Statechart Model Editor 

ln Figure 4 Lhe interface of lhe SLatecharl Model Graphical Editor is presented. States (normal, initial 
and final) and Lransitions can be created. Optional services, similar to the ones available in ObjecL Model 
Graphical Editor (previous section), are also available. The staLe 'off' and transition 'release-brake' are 
defined. The behaviour of the 'Brake' component is deacribed as a sequence of transitions ('depress-brake', 
'release-break') LhaL leads Lhe system from Lhe 'off' to the 'on' state. The formal 
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specification, in MAL [14, 11), of Lhe 'Brake' component is also provided. 

Figure 4 : Statechart Editor 

3 Current Status and Conclusions 

Multiview currently supports two graphical editors and MAL speciflcation generator. Other editors (Event 
lire-cycle Editor, Casual Editor) are under development. Also,_a MAL parser and animato r will be coupled 
into system . 
Our system is implemented with the language Tci/Tk and OODBMS ObjectStore C++l7). Tcl/Tk was 
used to implement Lhe user interfaces. ObjectStore C++ stores and manages lhe users 's definitions (class, 
relationship, state). 

ln this paper we presented an overview of the Multiview Environment, including its domains, user 
interface and graphical tools. 

Multw1ew is pari of a more ambitioua FoNnlab project which is building an integrated process centered 
software engineering environment to support formal methods. Hence, work is under progress to define 
suitab le integration mechanisms. 

A cknow1edgmeot We are particularly indebted to Marcelo P. Borbosa, Pedro J . R. Saunden, and Gilberto A. 
C. Filho. 

References 

[I] G. Booch. Object-Oriented Anal~oio and Deoign W.th Applo<altono. The Benjamin/Cwuúngs Pubtishing Com­
pany, Jnc., Redwood City, CA (USA}, tm. 

[2] G. Booch and J. Rumbaugh. Unljied loftlhod For Objtcl Oritnltd Dt•elopmenl • Dacumentatian Set, Vewan 
0.9. Rational Software Coorporation, 1996. 

(3] J . Caatro. The process of requiremenll formatisation : The formlab project. ln Procteding• a/ /n/armaltan S~•­
tems Annl11si.s and Svnthe1i1 4 ISA S'95, Focus S11mpo11um, Stll /ntemotiono/ Sumposium on SYIItms Reseorch, 
/nfarmatico and C~bernetiu, pageo 01-QS, Auguot 1995. Baden-Baden, Germany. 

(4] J . c ... tra andA. Finkelstein. VSCS: An Object Oriented Method for Requirements Eticitation and Formalisation. 
Technical Report Deliverable NFR{WP2.2/ IC/R/002/A, Imperial CoUege, Department o/ Computing, Formal 
Requirement Specification TECHNIQUEa (FOREST) Research Project, October 1991. IOi pages. 

(5) J. Castro, C. Gaut~au , and M. Toran-&o. Multivtew: An environment for requirement. e.lidtation and rormal­
isation. ln Procttdingl a/ /ntemational Conferente an /n/ormatlon S~otemJ Anol~•i• and S~nlht~tJ • ISAS'96, 
pages 161- 168, July 1996. Orlando, USA. 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com


XI- Simpósio Brasileiro de Engenharia de Software 485 

(G) J . Caslro, C. Gftulreftu, ftnd M. TorMto. Multiview: An inle&rftted tal\'ironmrnl lo tllpp<nl ""''"irtm<nl• 
elicitalion and formalisalion . ln Proceeding• o/ XVI Congreu o/ lhe Bro•ilion Compuling Socitl ~, XXIII Sernmor 
on lnltgrolrd Hardware ond Software (SEMISH'96 ), paftes ~45-~~. Au&UII 1996. Rtclfe, Brazil. 

(7) J . Culro, C. Oaulreau, and M. Toran~o. Tool auporl for requirementa formalisalion . ln Procrtding• o/ lhe 
A CM SICSOFT Vaewpoanl 96: /nlernolional Work1hop on Mulliplt Peropech ue Softwort DtutlopmtniJ, pagos 
202- 206, October 1996. San F'ranciaco, USA. 

(8) J . CaJuo, C. Oaulreau, and M. Toranto. Towarda an environmenl to aupporl requirementa formalisalion . ln 
Proctedmg• of )( Brouhon S~mpo,um on So/lwore Enganeermg, pagta 189-206, Oclobtr 1996. SÃo Carlos, 
Bra~il. 

(9) D. Coltm<'n, P. Arnold, S. Dodotr, and C. Dollin. Objeet-Oriented Deuelopment: The FUSION Afethod. Prtntice­
Hall, 1994. 

(lO) T . Flecher and J . H uni. So/lwore Enginnering ond CASE. McGraw-Hill, lnc, 1993. 

(li] S. J(ent, T . Maibaum, and W. Quirk. Formally opecifying temporal cont trainta and error recovery. ln Procetdmg• 
o/ IEEE /nlernolionol S~mpo1ium on Requiremenh Engineering- RE93, pases 208- 215, January 1993. 

(12) P. Loucopoulos and V. Karakoslu. S~1lem Requiremenls Engineering. McOraw-Hill, lnc, 1995. 

(13) J. Rumbaugh, M. Blaha, F. Eddy, and W. Lorensen. Ob)ect-Oriented Modeling ond De•ign. Prentice-Hall 
lnltmational, Enslewood Clitra, NJ(USA), 1991. 

(U) M. D. Ryan, J . Fiadeiro, and T . Maibaum. Sharing acliont and auribultl in modal aclion logic. ln T . llo and 
A. Meyer, edilon, Theortlicol A•pect1 o/ Compuler Software. Sprin&<r Verlag, 1991 . 

(IS) S. Shlatr and S. J . Mtllor. Ob)ect-Oriented S~lltml Anol~1i1: Modelang lhe World in dolo. Yourdon Prtu, 
Enslewood Clitrs, N.J ., 1988. 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com

	Z0001
	Z0002
	Z0003
	Z0004
	Z0005
	Z0006
	Z0007
	Z0008
	Z0009
	Z0010
	Z0011
	Z0012
	Z0013
	Z0014
	Z0015
	Z0016
	Z0017
	Z0018
	Z0019
	Z0020
	Z0021
	Z0022
	Z0023
	Z0024
	Z0025
	Z0026
	Z0027
	Z0028
	Z0029
	Z0030
	Z0031
	Z0032
	Z0033
	Z0034
	Z0035
	Z0036
	Z0037
	Z0038
	Z0039
	Z0040
	Z0041
	Z0042
	Z0043
	Z0044
	Z0045
	Z0046
	Z0047
	Z0048
	Z0049
	Z0050
	Z0051
	Z0052
	Z0053
	Z0054
	Z0055
	Z0056
	Z0057
	Z0058
	Z0059
	Z0060
	Z0061
	Z0062
	Z0063
	Z0064
	Z0065
	Z0066
	Z0067
	Z0068
	Z0069
	Z0070
	Z0071
	Z0072
	Z0073
	Z0074
	Z0075
	Z0076
	Z0077
	Z0078
	Z0079
	Z0080
	Z0081
	Z0082
	Z0083
	Z0084
	Z0085
	Z0086
	Z0087
	Z0088
	Z0089
	Z0090
	Z0091
	Z0092
	Z0093
	Z0094
	Z0095
	Z0096
	Z0097
	Z0098
	Z0099
	Z0100
	Z0101
	Z0102
	Z0103
	Z0104
	Z0105
	Z0106
	Z0107
	Z0108
	Z0109
	Z0110
	Z0111
	Z0112
	Z0113
	Z0114
	Z0115
	Z0116
	Z0117
	Z0118
	Z0119
	Z0120
	Z0121
	Z0122
	Z0123
	Z0124
	Z0125
	Z0126
	Z0127
	Z0128
	Z0129
	Z0130
	Z0131
	Z0132
	Z0133
	Z0134
	Z0135
	Z0136
	Z0137
	Z0138
	Z0139
	Z0140
	Z0141
	Z0142
	Z0143
	Z0144
	Z0145
	Z0146
	Z0147
	Z0148
	Z0149
	Z0150
	Z0151
	Z0152
	Z0153
	Z0154
	Z0155
	Z0156
	Z0157
	Z0158
	Z0159
	Z0160
	Z0161
	Z0162
	Z0163
	Z0164
	Z0165
	Z0166
	Z0167
	Z0168
	Z0169
	Z0170
	Z0171
	Z0172
	Z0173
	Z0174
	Z0175
	Z0176
	Z0177
	Z0178
	Z0179
	Z0180
	Z0181
	Z0182
	Z0183
	Z0184
	Z0185
	Z0186
	Z0187
	Z0188
	Z0189
	Z0190
	Z0191
	Z0192
	Z0193
	Z0194
	Z0195
	Z0196
	Z0197
	Z0198
	Z0199
	Z0200
	Z0201
	Z0202
	Z0203
	Z0204
	Z0205
	Z0206
	Z0207
	Z0208
	Z0209
	Z0210
	Z0211
	Z0212
	Z0213
	Z0214
	Z0215
	Z0216
	Z0217
	Z0218
	Z0219
	Z0220
	Z0221
	Z0222
	Z0223
	Z0224
	Z0225
	Z0226
	Z0227
	Z0228
	Z0229
	Z0230
	Z0231
	Z0232
	Z0233
	Z0234
	Z0235
	Z0236
	Z0237
	Z0238
	Z0239
	Z0240
	Z0241
	Z0242
	Z0243
	Z0244
	Z0245
	Z0246
	Z0247
	Z0248
	Z0249
	Z0250
	Z0251
	Z0252
	Z0253
	Z0254
	Z0255
	Z0256
	Z0257
	Z0258
	Z0259
	Z0260
	Z0261
	Z0262
	Z0263
	Z0264
	Z0265
	Z0266
	Z0267
	Z0268
	Z0269
	Z0270
	Z0271
	Z0272
	Z0273
	Z0274
	Z0275
	Z0276
	Z0277
	Z0278
	Z0279
	Z0280
	Z0281
	Z0282
	Z0283
	Z0284
	Z0285
	Z0286
	Z0287
	Z0288
	Z0289
	Z0290
	Z0291
	Z0292
	Z0293
	Z0294
	Z0295
	Z0296
	Z0297
	Z0298
	Z0299
	Z0300
	Z0301
	Z0302
	Z0303
	Z0304
	Z0305
	Z0306
	Z0307
	Z0308
	Z0309
	Z0310
	Z0311
	Z0312
	Z0313
	Z0314
	Z0315
	Z0316
	Z0317
	Z0318
	Z0319
	Z0320
	Z0321
	Z0322
	Z0323
	Z0324
	Z0325
	Z0326
	Z0327
	Z0328
	Z0329
	Z0330
	Z0331
	Z0332
	Z0333
	Z0334
	Z0335
	Z0336
	Z0337
	Z0338
	Z0339
	Z0340
	Z0341
	Z0342
	Z0343
	Z0344
	Z0345
	Z0346
	Z0347
	Z0348
	Z0349
	Z0350
	Z0351
	Z0352
	Z0353
	Z0354
	Z0355
	Z0356
	Z0357
	Z0358
	Z0359
	Z0360
	Z0361
	Z0362
	Z0363
	Z0364
	Z0365
	Z0366
	Z0367
	Z0368
	Z0369
	Z0370
	Z0371
	Z0372
	Z0373
	Z0374
	Z0375
	Z0376
	Z0377
	Z0378
	Z0379
	Z0380
	Z0381
	Z0382
	Z0383
	Z0384
	Z0385
	Z0386
	Z0387
	Z0388
	Z0389
	Z0390
	Z0391
	Z0392
	Z0393
	Z0394
	Z0395
	Z0396
	Z0397
	Z0398
	Z0399
	Z0400
	Z0401
	Z0402
	Z0403
	Z0404
	Z0405
	Z0406
	Z0407
	Z0408
	Z0409
	Z0410
	Z0411
	Z0412
	Z0413
	Z0414
	Z0415
	Z0416
	Z0417
	Z0418
	Z0419
	Z0420
	Z0421
	Z0422
	Z0423
	Z0424
	Z0425
	Z0426
	Z0427
	Z0428
	Z0429
	Z0430
	Z0431
	Z0432
	Z0433
	Z0434
	Z0435
	Z0436
	Z0437
	Z0438
	Z0439
	Z0440
	Z0441
	Z0442
	Z0443
	Z0444
	Z0445
	Z0446
	Z0447
	Z0448
	Z0449
	Z0450
	Z0451
	Z0452
	Z0453
	Z0454
	Z0455
	Z0456
	Z0457
	Z0458
	Z0459
	Z0460
	Z0461
	Z0462
	Z0463
	Z0464
	Z0465
	Z0466
	Z0467
	Z0468
	Z0469
	Z0470
	Z0471
	Z0472
	Z0473
	Z0474
	Z0475
	Z0476
	Z0477
	Z0478
	Z0479
	Z0480
	Z0481
	Z0482
	Z0483
	Z0484
	Z0485
	Z0486
	Z0487
	Z0488
	Z0489
	Z0490
	Z0491
	Z0492
	Z0493
	Z0494
	Z0495
	Z0496
	Z0497
	Z0498
	Z0499
	Z0500
	Z0501
	Z0502
	Z0503



