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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. 
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