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Software Engineering was ereated in the late 1960's in response to strategie needs, aod wiU coI,til,u'.1 
to be needed a.s a strategie technology by maoy orga.nizationa for the foreseeable future. 

Despite 20 yeara of effort, the eurrent aituation in sofwtare engineering ia problematica.1 at 
To aid our understanding of where to head in the future, tbi. paper ana!yses some of the ('JIP,,,,,q 
.trategie directiona of the put and present before auggesting severa! for the future. 

Our purpose here ia to provide an ouUine of where we bave been in software engineering, 
we are now, and where we should be headed; it ia nol our intention to provide a comprehensive .... vo,H 
of the content oC ~he field. 

We wiU do tbis by deseribing some representative aaivity in severa! areaa, assessing the ::;:::~ 
tbat they impticitly represent, and suggeating strategies for the future. Tbi. ana1yaia of 
sbould prove ilIuminating both to tbase who wiah to use software engineering and ita resulta and 
thase whose interest ia in ereating new software engineering technology. 
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The life cycle of large scale software systems requires the cooperative effort of several people over 
extended periods of time. Automated support for the communication and coordination involved in this 
cooperative effort requires the management (creation, storage, printing, and usage) of large volumes 
of information. 

In the past, several models for managing this information have been proposed. Hypertext is a 
flexible, general purpose, non-linear model for storing textual information. It is flexible in the sense 
that readers can augment the organization of a hypertext for subsequent browsing. It is general 
purpose in the sense that no restriction is put on the type of information contained in a hypertext 
node. The thesis of my work is that software engineering information should be managed using a 
hypertext based approach. Previous models of software engineering information do not provi de the 
flexibility and generality of a hypertext mode!. 

We have designed and implemented an Intelligent Software l/ypertext System (Ishys), for manage­
ment of software engineering information. In Ishys, Basic Templates (BTs) are nodes of a hypertext 
which can have point-to-point and node-to-node links . Forms are sequences of BTs which can be used 
to model software life cycle documents. Compositions are arbitrary collections of BTs . Projects repre­
sent partitions of the hypertext such that each project has the same forms. Tasks are responsibilities 
of agents which use or produce forms. Tasks are composed of actions whlch use or produce BTs. 
Actions are composed of primitive actions which are commands provided through Ishys. In a general 
user mode, users create information in Ishys by instantiating BTs. In a super user mode, users define 
the projects, forms, BTs, tasks, actions, and primitive actions. Structured communication about BTs 
is supported through annotations attached to different points within BTs. 

To illustrate the flexibility and generality of the hypertext based approach we show how a hypertext 
can support generalizations, specializations, revisions, and aggregations. 

To illustrate the power of hypertext systems in supporting collaborative work, we discuss how a 
hypertext system can support two models of node compositions; (1) the assembly line model, and (2) 
the exploratory assem bly mode!. 
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O presente trabalho propõe um tratamento do problema da reutilização de software que, ao mesmo 
tempo, fornece uma explicação para os conceitos básicos envolvidos e um mecanismo para promover 
a reutilização. O enfoque se baseia em uma teoria formal de metáforas (e analogias). 

Há dois níveis de reutilização a considerar: o de idéias e conhecimentos e o de artefatos e compo­
nentes. Essa é a questão da reutilização da especificação versus a reutilização do código. Trabalhamos 
segundo a hipótese de que especificações formais são uma versão apropriada do projeto (desenho) 
de um software. Concentramo-nos neste nível de reutilização porque na maioria dos domínios de 
p'roblema complexos o código em si não e reutilizável, enquanto as idéias gerais de um projeto o são. 

Uma teoria formal de metáforas tem as seguintes caracteristícas: 

(i) metáforas usam termos de um domínio fonte para se referir a objetos que pertencem a um 
domínio possivelmente diferente, chamado domínio objeto; 

(ii) os domínios fonte e objeto não precisam, necessariamente, ser diferentes ou disjuntos; 

(iii) uma metáfora opera transferindo, coerentemente, um conjunto de restrições estruturais de um 
domínio fonte para um domínio objeto; 

(iv) a adequação de uma metáfora é determinada, pelo menos em parte, pela quantidade de estrutura 
que é coerentemente transferida do domínio fonte para o domínio objeto. 

O trabalho apresenta um exemplo de aplicação da teoria de metáforas ao problema de 'reutilização 
da especificação de um software. Exploram-se, também, os aspectos computacionais do novo método 
procedendo-se a uma análise dos algoritmos adequados para o seu uso prático. 
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