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Abstract—Atter briefly reviewing the simple notions and
terminulogy  ofeffective rules and relating them to
creation vules as well as deductive rules, respectively, we
survey a selection of formal approaches to effective
rules.subsequently, we present our very own state-
orienied rational approach to energetic rules which fuses
the declarative semantics of deductive rules with the
chanee to done revisions in the color of ereation rules and
active rules. The primary issuc is actually that timeliness,

i, predicability as well as eciency is actually of

supreme importance in realtime databases while reactive
conduct might contribute to the unpredictability of the
database hissurvey addresses reactive behavior as well as
timing resteictions from a database perspective

ludex Terms—DL)
I INTRODUCTION

As the quantity of data in a method grows larger. it has
to be saved someplace and saved intelligently, with
regard to room requirements as well as time for
retrieval, A databaseserves as being a repository.
Database technology has been extensively examined
with regards toquery languages, database versions,
slorage  strategies, buer managing. concurrency
management, multi-user access and update, steetera.
However, several apps which feature a database
method function in a real-time atmosphere, and
conventional databases haven't been created with
genuine  time  constraints  in - mind, particulatly
predictability. At most. ceiency is actually considered
but that's not positive orcover traditional databases
aren't capable of taking actions on their very own in
phrases ol consistency maintenance view revisions
etcince the first of computer systems there have been
methods  which  have  operated  in realtime
environments present examples of' that technology
areas are actually chemical processes nuclear power
plants as well as space shuttle management he
common denominator for these methods is actually
that all of them respond to inputs from the planet and
should generate a little output within a specified time
he information connected with and utilized by such
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programs has grown steadily inserting a database into
such an atmosphere can't be accomplished without
concern for keeping timing constraints ie the database
activities should be ecient as well as predictable so the
website doesn't stop the ca from conference deadlines
uggestions have been created on how toguarantee the
timeliness of databases several of which will be
discussed in the department on realtime databases,

In a standard database system nothing takes place
unless a database activity is explicitly requested n
simple systems that could be good but in larger
methods considerable included effort needs to be
expended on the improvement of applications with the
database inorder that they preserve data source
consistency urthermore materialized opinions mustbe
updated whenever they're a ected by repository
revisions his may be done incrementallyby the
database supervisor he phrase busy databases was rst
utilized to denote such databases incrementally
tupdating views after energetic databases have come
to denote much much more than that for instance
triggering facilities constraint checking and so on oday
we de need an energetic website as a database being in
a position to respond to events as well as conditions in
the databaseor perhaps perhaps the surrounding
programs and environment,

Figure 1: Traditional database
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Within traditional databases there has always been a
requiremnent that the data in thedatabase be consistent
with the environment. Moreover, enforcing constraints
on data hasalso been desirable, e.g. a certain value
must not grow above a given limit, 1t has alsobeen
beneficial to be able to activate alarms on detecting
certain events in the database,

1l RELATED WORKS

Fraditionally all it has been carried out in 2 methods

on passive databases [Cha89|:

I. The database is often polled to determine if

something of value has happened.

2. All constraints as well as consistency checks are
actually applied in the apps and not in the database
management process.

1 he former strategy has the disadvantage of extremely
big overhead if the polling 15 actually done way too
frequently, as the data source has to process queries
that frequently return nothing. However, if the
pollingis done too occasionally. several events could
be missed. The latter strategy is better froman
efficiency use of perspective owever letting the data
source management process conduct allchecks rather
than every soltware has the following advantages Each
and every update of a constraint just has to be
acconplished centrally in the database supervisor and
not in every application.Since constraints are actually
de ned centrally they're the same for all apps. No two
applications may have inconsistent constraints. A new
progriun doesn't have to be programmed with all
inspections before startup, since all details pretty much
is Keptin a centrally maintained repository supervisor,
We will find essentially 2 methods to specify
situations to trigger rules, pattern based and event
based [HW91]. In a pattern based method a rule is
actually red according w a problem or perhaps a
precicate.and an event will need not be explicitly
stated. A good example of such a system is actually
PRS- [Stos6],which uses the keyword” always'. The
semantics of such a clausc is the fact that a website
queryis logically consistently executing. A good
example of the a rule is actually range of E is actually
EMP replace Always EMP (salary = E.salary)

where EMP.name = "Mike" and E.name = "Bill"

in which’ many updates on Bill 's salary in table EMP
instantly triggers an action to replace Mike's salary to
be the just like Bill 's. Although simple to understand,
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this particular technique suffered from a few
downsides [SHP89]. It's tough to carry oul and it's
difficult to figure out on which database actions to
perform the query as there may be multipleactions
triggering the law some even not appealing or perhaps
instance iff a principle says that anworker must be
removed if no department is actually specfied for the
worker also inserts of newemployees are actually
refused if no department is actually specfiedefining
guidelines  for inserts &amp:amp: delete  sin
dependently are therefore not likely urthermore the
semantics of the execution isn't clearthat's it's not clear
which coupling function is used see ection or perhaps
whether a rule evaluation is actually excited or perhaps
idle ie choosing the example above the principle is
actually evaluated on update of ills salary or perhaps
on each and every request for ikes salary inally there's
no chance of defining timingconstraints to overcome
several of these short comings occasion based rules
had been released one realization being such
guidelines an explicit occasion as opposed to a pattern
or perhaps predicate (riggers a rule or perhaps
example the rule above may be rewritten as

range ol E is EMP

on replace to E.salary

where EMP.name = "Mike"

do replace EMP (salary = new.salary)

and E.pame = "Bill"

Here the replacement is done only on updates of
Mike's salary. Moreover, it is possible.although not
shown here, to compare and use both the old and the
new salary in the rule evaluation,

11, THE PROPOSED APPROACHES

Active rules are typically expressed as Event-
Condition-Action (ECA) rules of the form

on(event) if (condition) then (action).

Whenever the specied event occurs, the rule is
triggered and the corresponding action is executed if
the condition is satised in the current database state.
Rules without the event part are sometimes called
production rules. rules without the condition part are
sometimes referred to as triggers.

Events. Events can be classied as internal or external.
Internal events arecaused by database operations like
retrieval or update (insertion, deletion, modication) of
tuples, or transactional events like commit or abort. In
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objectoriented systems, such internal events may take
place through method invocations. External events
oceurring  outside the database system may also
bedeclared and have to be monitored by the ADB.

A guestion arising from the use of composite events is
which of the constituent evenls ‘take part” in the
composite event and how they are ‘consumed" by
thecomposite event. This event consumption policy is
claborated using parameter contexts, which were
introduced fol the SNOOP  algebra  in
[CKAK94.CMY4].  lnorder to illustrate the di
erent parameler contexts, consider the composite
eventls := ((F: G); H), which oceurs if H occurs after
both F and G have occurred Assume the following
event history is given:

Different  parameter  contexts are motivated by
applications  where constituent events should be
consumed by the composite event in a certain way.
The following parameter contexts have been proposed
[CKAKY4]:

Recent:  In this context, only the most recent
occurrences ol constituent events are used: all
previous oceurrences are lost. In the above event
history. E will be raised twice: for the constituent
events G2 F3; Hlg and for §G2; F3; H2}.

Chronicle: In this context, events are consumed in
their chronological order.ln a sense, this corresponds
W a first-in=first-out strategy: E will be reported for
{Gl:Fi; HIYand for [F2: G2: HZ).

Continuous: In this context. each event which may
initiate a composite event starts a new instance of the
composite event. A constituent event canbe shared by
several simultaneous occurrences of the composite
event In theexample, each Gi and each Fj starts a new
instance. Thus, the composite occurrences {Gl; Fl;
H1j, {E1; G2:2H 1}, {F2: G2; H1}, and {G2; F3; HI}
arcreported. The composite event initiated at F3 is still
1 be completed.

Cumulative: In this context, all occurrences of
constituent  events are  accumulated until (and
consumed when) the composite event is detected. In
theexample, E is raised once for the constituent events
(G Pl F20 G2 FarHL Y.

Unrestricted: In this confexl. constituent events are not
consumed. but arereused arbitrarily many times. For
the above history. E is reported for alltwelve possible
combinations of {Fj; Gk: HI},
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I the condition of the triggered rule is satised, the
action is executed.Internal actions are database
updates (insert, delete, modify) and transactional
commands (commit, abort), external actions are
executed by procedure callsto application programs
and can cause application-specic actions outside the
database system (e.g.. send-mail, turn-on-sensor).
Usually, itis necessary to pass parameters between the
different parts of ECA-rules, i.e.. from the triggering
event to the condition and to the action part. In logic-
based approaches this canbe modeled very naturally
using logical variables, while this issue may be
moreinvolved under the intricacies of certain

execution models.

Whercas the meaning of deductive rules is based on
solid logical foundations.the meaning of the more low-
level and operationally intricate active rules isoften
hard to understand and predictjespecially, if the
semantics is only given informally. This has lead to
numerous research towards formal foundations
ofactive rules. In the sequel, we discuss some of these
approaches; due to lack ofspace and the focus on logic-
based approaches. we can only provide a rough and
necessarily incomplete summary.

Although there is a greal variety of execution models
for active rules, certainfundamental properties like
termination and complexity come up repeatedly
andhave been studied in the context of the respective
execution models:

Whereas the above-mentioned works focus on
analysing rule properties in some specific execution
model, a lot of research aims at formalizing and
characterizing the semantics of active rules in the rst
place. Once a formal model has been established.
abstract properties like termination or expressiveness
can be studied.By extending Datalog with a notion
ofstate, (re)active production rules and deductive rules
can be handled in a unifedway, thereby combining the
advantages of active and deductive rules.

IV.  CONCLUSIONS

Active rules extend the conventional passive
database technology and are actually a potent
programming paradigm with a lot of program areas,
While anincreasing number of methods becomes
active and available rule programming is carried out
in real life applications., the oretical foundations of
energelic rules continue to be uncommon. In
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probably the rst portion of the paper, we've
introduced the basic principles of active rules and
associated them to deductive rules and production
rules, regpectively, After talking about a selection of
formml  techniques to  energetic rules, we've
claboratedon a state oriented logical framework
which includes deductive and active rules.
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