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Foreword 
This report has long been awaited-primarily by us, the authors, but also by a nurober of colleagues 
who kept asking for it. We had hoped to complete it earlier, but several factors caused the final 
preparation to take Ionger than expected: for example, the removal of some of us from Zurich to Ulm, 
and the inclusion of new ideas that entered our minds, hence requiring ever more changes. Finally, 
now that it's clone, we must apologize to those who were optimistically promised a copy by the end 
of 1991! 

COCOON as a research project was part of a "major research programme" initiated by DFG, the 
German Research Foundation. It was partially funded by DFG, from 1988-1989, and by SNF, the 
Swiss National Science Foundation, from 1989-1992. The project started at TU Darmstadt, moved 
to ETH Zurich, and was completed by the end of 1992 (in terms of funding) at University of Ulm. 
In that respect, this is the final report on the COCOON project. The work will be continued in Ulm 
and in Zurich. 

The ideas that have influenced the COCOON model and its query and update language have 
been presented in several papers before. This report, therefore, is more of a "reference guide"; a place 
where the model is defined completely, formally, and-hopefully-cor · tently. The reader who has 
followed earlier publications on COCOON will notice that some detaib have been altered and, as a 
result, some definitions may be inconsistent with those given in previous papers. This report, however, 
accurately represents the current state of our work. As it is intended to be a "reference guide", we 
have not included aseparate section on related work. A discussion of related approaches can be found 
in previous papers and throughout the text. 

We thank our colleagues with whom we have had many lively discussions about all aspects of 
COCOON: the general ideas, the specific details, the formalization, the implementation, and the 
various papers. Also we thank the students, without whom the implementations would not have 
been possible. This report will be available as a Technical Report from the Department of Computer 
Science of ETH Zurich, and-as a reprint-from the Faculty of Computer Science of the University 
ofUlm. 
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The COCOON Object Model 

M.H. Scholl, C. Laasch, C. Rich, H.-J. Schek, M. Tresch 

Abstract 

The COCOON n1odel was intended to extend the concepts of relational 
database Inanagernent systems (DBMSs) beyond nested relational to object
oriented ones. Key characteristics of COCOON and its database language 
COOL are: generic, set-oriented query and update operators sirnilar to 
relational algebra and SQL updates, respectively; object-preserving seinan
tics of query operators, which allows for the definition of updatable views; 
update operations that keep n1odel-inherent integrity constraints consis
tent; a separation of the two aspects of programming language "classes": 
type vs. collection; predicative description of collections, sirnilar to "defined 
concepts" in KL-One-like knowledge representation languages; automatic 
classification of ob jects and views (positioning in the dass hierarchy). This 
report gives a comprehensive introduction to the COCOON model and its 
language COOL as well as a formal definition. Our forn1alization uses de
notational sen1antics, a popular technique in program1ning languages. We 
found that standard set-theoretic forn1alizations of data and object models 
were not equally well-suited to express update semanti es. This, however, is 
essential for object-oriented as opposed to value-based languages. This can 
also be taken as an indication for the convergence of database languages to 
generell programming languages. Along these sarne lines, we e1nphasized 
static-type checking of COOL. 
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