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Update Support in Component-Based Database Systems

1 Introduction to the Problem

Modern database schemata are often large and complex, amglasser typically is afforded only
limited access through a window, known as a view. The proldésupporting updates systematically
through such views has long been known to be a difficult prabl&raditionally, the approach has
been to limit the allowed updates to those which avoid or wuttglly limit so-calledupdate anoma-
lies; that is, changes which are not visible within the view itsédnfortunately, the collection of
such updates, which are defined by the so-caleastant-complement stratef®S81], [Heg04], is
severely limited, and traditional extensions afford onlpaderate increase in flexibility.

In the research proposed here, a different approach to e wpdate problem is taken. If a user
of a given view cannot perform a given update without sidectf, then that user must enlist the
cooperation of other users, having update rights on ottesvsjiin such a way that all changes to the

global database are visible to, and authorized by, at |essbbthe cooperating users.

2 Completed Work

Update by cooperation requires a way of modelling databalsensata in which the users of distinct
views can cooperate in a meaningful way. The key idea is toesgmt the main schema as the
interconnection of oflatabase component3he utility of such components was first forwarded by
Thalheim and his coworkers [STI04] [ThaO5] |ST06]. The cosmbgdl work of this research program

builds upon these ideas as follows.

A view-based model of database componentsThe components of Thalheim are based upao-a
designapproach([Tha03] in which the database applications fornmtagral part of the component.
While such components are useful in a process of softwarda@ment for database applications, for
the research program described here, a model of componéith vecaptures traditional database
schemata, and in particular the decoupling of the schenma ft® applications, is essential. The
foundations for such a component-based model have beetodedeoy the author [HegOBb]. Each
component corresponds roughly to a user view of the largersalwhich is defined by their inter-
connection. If an update to a given component cannot bezeshivhile holding all other components
constanti(e., via a constant-complement strategy), then that updaté beusealized via updates to

additional components, through the cooperation of usdtwaued to update those components.
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Models of component update via cooperation In [HSO07], a first proof-of-concept model of how
such updates are managed was forwarded, consisting of detetyggalitarian model of cooperation
in which all users have absolute rights over their own coneptsy together with a global model of
inter-component communication. A more sophisticated rhiodg just been developed [HS08] which
includes a hierarchy of authority (so that one componento@nceanother to support an update), a
corresponding notion of access rights for database conmp®wnich is an extension of the role-based
model of access contral |BalR(] [FKCO07], and a model of lazad access control which resembles

those used in distributed database systems [LBK02, Ch. 26].

The theoretical foundations for enforcing minimality on cooperative updates Despite the coop-
erative nature of this model of update, it is important thaltyachanges which support the initial
request, without “pork-barrel” additions, be allowed; ¢sran appropriate notion of minimality of an
extension of an update from one component to others is ragessis often the case that using sim-
ple measures based upon the tuples which are altered ijuaige rather, a notion which also looks
a changes within the tuples is also necessary. To this enghrasf this overall research program, a
theory ofinformation contentand its minimization in the update process has been dewtlop¢he

author during the past year [Heg08a| [Heg08c].

3 The Proposed Research

The proposed research is a continuation of a collaboratitmReggy Schmidt and Bernhard Thal-
heim of the Information Systems Engineering Group at CiansAlbrechts-Universitat zu Kiel, Ger-
many. It will build upon the foundational results reportediHS07], [Heg08p], [HS08], [Heg08a],

and [Heg08c] and described above, in the following ways.

Support for non-monotonic negotiation In both [HSO7] and[[HSC8], the negotiation process is
monotonic, in the sense that an update request, as it isgeaitgzathrough the components, can only be
refined. There is no facility which permits an actor to preésetrue counterproposal which conflicts
with aspects of the existing proposal, and for the initi@goser then to agree to a modification. Of
course, such properties are essential for models of reddwegotiation. While the representation
of such properties is simple in principle, identifying usetonditions under which the negotiation

process can be proven to terminate has been difficult. Wdtlcantinue on this central topic.
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The connection between update via cooperation and workflowThe classical topic ofvorkflow
involves the systematic modelling of processes which reqgie coordinated interaction of several
actors||AHOZ2]. It has long been known that such models playgortant role in the context of infor-
mation systems [FGHWS8| |AAA*96] [RS95]. The model of coopave update clearly involves a
workflow, as the negotiation process proceeds and requespaased from actor to actor. In general,
a cooperative update request will not define a fixed workflaw,rather will impose constraints on
the family of workflows which will lead to its realization. Aogl of this part of the proposed research
is to make this association explicit, as a theorguoéry-based workflow constructiolm other words,
an active queryi(e., an update) to a single component defines a family of workfisveh may be

used in its realization as a cooperative update of the ioterected components.

The modelling of workflows defined by update via cooperation sing BPMN: In the practical

modelling of applications, BPMN (Business Process ModeNotation) [Gro05] has seen increas-
ingly widespread use, particularly as a standard methocemfesenting the associated workflow
[Whi04]. Since the central examples of component-baseatgpdre interactive business models,
it is important to understand how BPMN relates to the workftisfined by database components,

and so this topic will also be investigated as part of thissghaf the project.

The application of minimality defined via information content to update by cooperation The
ideas of information content which were developed in [Hej@thd [HegO08c] and identified in Sec-
tion[@ are highly theoretical in nature and apply to genepalate processes. In this phase of the
proposed research, these ideas will be adapted specificalhe problem of ensuring that interac-
tive, negotiated updates do not contain any superfluouk-parrel” additions which were added by

opportunistic users.

An executable model of database components and update by quation: Purely theoretical
models often contain pitfalls which are difficult to deteétherefore, to validate the theoretical under-
pinnings, an executable model of interconnected compsneiieing developed using the CoreASM
extensible ASM execution enging [EGGO07], which is in turrsdxh uponAbstract State Machines

[BSO3]. Work will continue on this simulation model duringgtcourse of the proposed research.
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