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Panel Discussion: )
Towards a Next-Generation Database System Manifesto
- A View from Constructing Software Object Bases -

Chaired by: Katsumi TANAKA (Kobe U.)
Panelists:  Yoshifumi MASUNAGA (U. of Library & Information Science),
Katsumi TANAKA (Kobe U.),
Takuya KATAYAMA (Tokyo Institute of Technology),
Mario TOKORO (Keio U.),
Takehiro TOKUDA (Tokyo Institute of Technology),
David NOTKIN (Washington U.)

Recently, much attention has been focussed on Object-Oriented Database Systems (OODBMS),
especially for their strong modelling capability and the good interface to programming
languages. The OODB manifesto and its responder: the 3rd Generation DBMS manifesto
triggered world-wide intensive discussions about the desirable features of next- generation
database systems.
This panel discuusion is the 2nd one, which follows the 1st panel discussion held at July 1990
by the SIGDBS research meeting, and this time, we will discuss the desirable features of next-
generation database systems, especially from the viewpoint of constructing Software Obejct
Bases such as CASE databases.
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Events Models for Integration
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One important role for modern software object bases is to simplify the construction
and evolution of integrated software environments. One part of a software database is
the event model, which describes how objects pass control indirectly. In an event model,
objects announce events that indirectly invoke specified methods in zero or more interested
objects. Examples include the Smalltalk-80 change/update protocol (upon which the
Model-View-Controller is built [Krasner & Pope 88]), and AP5, which invokes specified
functions when arbitrary relational predicates are satisfied [Balzer 85].

An event model with specific properties makes it much easier to define, understand,
and change interactions among the objects in an integrated environment. This position
paper describes (1) a set of limitations that an event model must overcome to properly
support integration, and (2) a set of alternatives for managing the relationship among
events and objects. These ideas form the basis of an event model that eases the construc-
tion and evolution of integrated software environments [Sullivan & Notkin 90].

Limitations to Overcome. The first limitation is when events are not explicitly de-
clared as part of the specification of objects. FIELD [Reiss 88] and the Smalltalk-80
change/update protocol have this limitation. Since events are critical aspects of obJect
behavior, they must. be included in the object’s specification.

The second limitation restricts which objects can announce events. Only relations
announce events in APPL/A [Heimbigner, Sutton & Osterweil 87], for example, while in
Smalltalk-80, in contrast, all objects can announce events. Limiting the objects that can
announce events limits the kinds of objects that can be integrated.

The third limitation restricts which events objects can announce. For example, Gan-
dalf’s [Habermann & Notkin 86] action routines are invoked based on about a dozen
kernel-defined events; similarly, active values in LOOPS [Stefik, Bob:ow & Kahn 86] an-
nounce events only when they are read or written. FIELD tools, in contrast, announce
arbitrary events by sending ASCII messages. At best, this limitation makes program-
ming with events difficult and hard to understand; at worst it constrains the kmds of
relationships that can be based on events. : !

Managing Event Associations.  Any event model that overcomes these limitations
must still answer at least one major question: How are the associations between events
and objects created, removed, and managed? Abstractly, these associations can be char-
acterized in terms of a relation EM. If an event-method tuple (e;m)-is in EM, when e
is announced m is invoked. The order and synchronization of invoking multiple methods
associated with a given event must be specified by each event model.

The interface to EM must provide at least register, unregister, and lookup operatlons
The register and unregister operations add or remove tuples from EM. The lookup
operation finds all m’s to call when a specific e is announced. EM’s interface may also
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support richer operations. For example, attribute grammar preprocessors use an interface
to EM that provides query operations that check for circularities. Rich operations like
these could support integration by enabling runtime queries such as: “What methods will
be invoked if I announce the ‘breakpoint at line 12’ event?”

Explicitly inserting event-method tuples into FM is one way to handle registration.
In attribute grammar systems, for instance, this relationship is usually computed during
preprocessing. Registration can also be handled by computing (part of) EM when an
event is announced. In FIELD, for instance, EM is represented as a set of regular-
expression/method pairs; when an (ASCII) event is announced, all regular-expressions
that match that event invoke their associated method.

A central agent can be used to manage EFM, or individual objects can manage asso-
ciations between events and methods. This decentralized style generally makes the basic
Tegister, unregister, and lookup operations fast, since EM is (in essence) partitioned into
subrelations. The centralized style, in contrast, generally makes the basic operations more
expensive, but it also eases the definition of richer operations on EM.

No single set of decisions about these (and other related) issues is demonstrably supe-
tior to others. Different domains and style of environments will demand different solutions.

Conclusions. Thus, there are two lessons in this position paper about defining software
object bases that are to support integration. The first is that its event model must
overcome the three limitations listed above. The second is that in order to support
domains with different requirements, the event model must allow for diverse approaches
to event-method management.
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