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Synchronization issues in distributed data bases were heavily 
invested in recent literature and many synchronization 
protocols have been designed. 

However much work 1s still to be done in the areas of ROBUSTNESS 
and RECOVERY,FORMAL PERFORMANCE ANALYSIS,FORMAL SPECIFICATION 
AND VALIDATION,RIGOROUS UNIFORMIZATION. 

This paper is a contribution to the two latter points; we 
propose a formal !ll{Iroach, based on abstract data types 
(algebraic methodology) and develop a uniform rigorous framework 
in which the iynchronisation protocols can be specified and 
validated. 

We illustrate our approach on a basic protocol which is 
representative of a major class of solutions. 

KEY-WORDS protocol formalization (specification and 
validation), synchronization protocol, distributed 
data bases, du~licated data, abstract data types. 
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L INTRODUCTION 

M~ey. researchers have recently presented solutions 
te concurrency control for distributed data systems. 
These solutions take farm of synchronization protoeols 
which have been designed ta coordinate the remote 
processes in charge of local data (cal1ed "controllers") 
during an update session. 

Very few proposaIs have been made to formally specify and 
validate ("formalize") these protoco!s. 

This paper is primarily concerned with thls crucial 
aspect; we introduce a formaI methodology based on 
algebraically~specified data types to formalize existing 
protocols. 

This article encompasses two major sections: 

- the fi~st one presents a clear definition of mutual 
integrity which turns out to be the basic requirement which 
must be verified by a synchronization protocol and introduces 
our formalism. 
This concept is translated in terms of our model through 
mutual-integrity theorems which are recalled. 

- the second section illustrates our approach with a 
sj<nch r onizat1on proto.cols (for duplicatedentities) which 
has been largely referenced 1n the literature (namely 
THOMAS' one). 

2. INTEGRITY CONCEPTS 

We sha!! in turn examine the integrity concept in centralized 
and distributed ~ata kase ~anagement systems (DBMS). 

2.1. INTEGRITY IN A CENTRALlZED OBMS 

A data base can be viewed as a collection of entities and 
constraints whose values define VALlD states of the data base. 
The concept of integrity (consistency) of a DBMS is twofold 
(MIRA80~b) : 

- internaI integrity. 

~ external integrity. 

Internal integrity is associated with integrity eonst~à~nts 
def,ned on data to meet real-world restrictions. 
The concept of transaction (GRAY78~ has been introduced 
in centralized DBMS (and naturally extended ta distributed 
DBMS (GRAY79) to represent the atomic interaction of the 
user with the data base which preserves internaI integrity. 
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