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Foreword

The transaction concept has emerged as the key structuring technique
for distributed data and distributed computations. Originally developed and
applied to database applications, the transaction model is now being used
in new application areas ranging from process control to cooperative work.
Not surprisingly, these more sophisticated applications require a refined and
generalized transaction model. The concept must be made recursive, it must
deal with concurrency within a transaction, it must relax the strict isolation
among transactions, and it must deal more gracefully with failures.

This book collects, for the first time, the many generalizations of the
basic transaction model. Taken together it represents the latest and best
thinking on how to structure distributed and heterogeneous computations.
The authors represent the spectrum from research universities to industry.
The applications they discuss encompass planning, design, engineering, man-
ufacturing, and commerce. Their approaches range from theoretical models
to practical tool kits. In sum, this book covers the entire spectrum of thought
on the topic of generalized transaction models and transaction processing.

This book stands as a milestone, collecting the many intellectual threads
developed over the decade of the 1980s. Researchers are now working to merge
these many approaches into a new unified transaction concept able to handle
all applications. This new emerging concept will likely be one of the major
contributions to Computer Science in the coming decade.

Jim Gray
Digital Equipment Corporation
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Preface

What constitutes a transaction model? This innocent question from an
uninformed colleague of mine stopped me, for the first time in ten years, to
really think about this issue. It is easy to understand that a data model
describes the structure of the database, i.e., data types and the constraints
related to the data. But what components one should find in a transaction
model? After mumbling something about how to specify the correctness of the
database, and the type and structure of the logical operations to manipulate
it, I quickly realized that giving a satisfactory answer is not as easy I thought.
Several more hours of pondering upon the topic gave more refined, but equally
unsatisfactory answers - especially in the light of the new developments in the
transaction processing research. All my attempts to give a definition centered
not only on the description of properties of the notion of a transaction, but also
on the external mechanisms that guarantee such properties. This is exactly
what the different chapters of this book are all about.

Active research on database transaction processing dates back to the
early ’70s, and many theoretical and pragmatic issues of the “traditional
transactions” have been explored. The key properties such as atomicity of
transaction execution, isolation of intermediate results and a universal cor-
rectness criteria (serializability) have been discovered and studied intensively.
However, as pointed out by many early researchers, much of this discussion
was intended to be relevant for business oriented database applications, where
transactions were assumed to be simple, short-lived and non-hierarchical in
structure. Attempts to blindly apply this work to other contexts has almost in
every case that I know of, produced impractical and sometimes even disastrous
results. Indeed, one-by-one each one of the fundamental “ACID” properties
has been challenged in various environments, in spite of the appeal of the
theoretical elegance of such concepts as serializability or atomic commitment.

So what are the new issues that need to be addressed by these new

Xix



XX Preface

transaction models? This many faceted question is best answered by reading
the various chapter in this book; my attempt here is only to illustrate how a
single modification in the assumptions gives rise to several major questions to
be answered.

Let’s look at one simple (realistic) modification that the transactions
are long-lived, their duration is not seconds but minutes, hours or weeks.
This type of transactions are especially natural in Computer Aided Design
(CAD) or cooperative environments (e.g., in Groupware). The most common
commercially used concurrency control method, blocking the data via locks,
becomes totally impractical as one would exclude all the access to data for
hours. Actually this single modification severely challenges the principles of
guaranteeing isolation and atomicity of the traditional transactions, and in-
troduces naturally the notion of compensation used in S-transactions, Sagas,
Open Nested transactions and transactions on Active Objects. Secondly, as
such environments are decentralized in nature, it is natural to extend the tra-
ditional flat transaction control structure to a hierarchical one, i.e., introduce
the notion of transaction nesting with subtransactions executing at various
sites. Finally, for such long-living transactions it is also typical to allow
several alternative execution threads which leads to incorporating multiple
acceptable final states into the correctness criteria (e.g., Flex transactions).

The different chapters of this book provide an excellent snapshot of the
various questions raised by the new application areas, where transaction pro-
cessing is needed, but where the underlying assumptions make it impossible
to apply the traditional models and algorithms. The book acts both as a
reference for the state of the art in advanced transaction models, as well as a
good starting point for anybody interested in addressing the important open
questions in the area. Since the chapters are written by different authors,
the book has unique value in collecting to a single volume various alterna-
tive views on the topics, fact that made the book especially appealing to me
personally.

Henry Tirri
University of Helsinki
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