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1 Introduct ion  

This report is a summary of the first Inter- 
national Workshop on Active and Real-Time 
Database Systems (ARTDB-95) [1], held at 
the University of SkSvde in June 1995. The  
workshop brought together researchers and 
practitioners from both the active database 
community and the real-time database com- 
munity. The major aims of ARTDB-95 were 
to identify motivations, problems and require- 
ments  when combining active and real-time 
capabilities. 

It has been identified that  mission-critical 
and real-time applications will not be sup- 
ported by active database systems in the near 
future [5]. As a first step in providing sup- 
port  for applications that  require both  active 
and time-constrained capabilities we have in 
this report summarized the moderated ses- 
sions and conclusions from ARTDB-95. 

At the beginning of the workshop it was 
concluded that active databases have become 
mainstream [3]. Most of the commercial  re- 
lational database systems support  triggers, 
but  there is, to the best of our knowledge, 
no support  for triggers in commercial object- 
oriented systems. However, it was noted that  
a large number of research prototypes for ac- 
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tive object-oriented database systems are be- 
ing built. Since active components  are already 
in place in commercial (relational) systems, it 
is reasonable to assume that  any commercial 
real-time database system will support  active 
features as well. 

The remainder of this report is based on the 
outcome of the two moderated sessions and 
the closing session. In section 2 we focus on 
applications that  need both  active and real- 
time capabilities. In section 3 we address sys- 
tem issues which need to be considered when 
combining active and real-time features. Fi- 
nally, conclusions are presented in section 4. 

2 Appl icat ions  

The moderated discussion chaired by Umesh 
Dayal (HP Labs.) was focused on applications 
that need both active and real-time capabili- 
ties. Some of the key issues that  were raised 
during the discussion follow. 

Ac t ive  d a t a b a s e  a p p l i c a t i o n s  are being 
built as research demonstrations,  but  few real 
world applications have been built so far. It 
was pointed out by some of the participants 
that  most software developers do not use ac- 
tive features in their projects due to com- 
plexity. Currently, software designers have no 
guidelines on what should be implemented as 
ECA rules and what should not. The  par- 
ticipants agreed that  there is a need to pro- 
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vide tools for support ing active features in the 
software development process. It was further 
suggested that  active database tools should be 
integrated with the software design tools that  
are already in common use. 

R e a l - t i m e  d a t a b a s e  a p p l i c a t i o n s  pre- 
sent the real-time database community with 
similar problems [2]. As for now, few real 
world database applications have been built 
for support ing complex applications. It was 
pointed out that  users of potential real-time 
database applications are mostly conservative 
when it comes to adopting academic research 
findings. In this regard, most of the user 
requirements can be satisfied with existing 
technology such as high-performance engines, 
which not always enforces predictability and 
timeliness of the real-time system. 

A c t i v e  a n d  r e a l - t i m e  d a t a b a s e  appl i -  
c a t i o n s  do not currently use active or real- 
time database technology, but are instead in- 
dividually developed, integrated systems. It 
was felt that  the community of users was con- 
tent with their proven techniques and associ- 
ated tools, but  would need convincing of the 
advantages of the open architecture promised 
by database technology. This was not consid- 
ered to be simply a mat ter  of education; there 
was a need to sell an integrated technology at 
the right application level. 

There was a perceived need to view ac- 
tive and real-time aspects as functionalities 
required by applications, instead of separate 
entities. It was suggested that active and real- 
time databases (ARTDB) should target real- 
time capabilities of non-mission-critical appli- 
cations as they seem to need the functionality 
of database management  systems. 

Different categories of applications that  
would benefit from ARTDB technology in- 
clude air-traffic control, network manage- 
ment, workflow management  systems, co- 
ordination infrastructure for distributed ob- 
ject systems, stream-oriented systems and 
mult imedia systems (synchronization). 

3 System Issues 

The moderated discussion chaired by Sang H. 
Son (University of Virginia) was tbcused on 
identifying system issues for supporting both 
active and real-time capabilities. Some of the 
key issues that  were raised during the discus- 
sion follow [4]. 

Some participants were concerned whether 
existing knowledge within each of the two 
database domains is sufficient in order to com- 
bine the two technologies. As of now few real- 
time database systems have been built given 
their complexity. Thus, it was argued that  
adding active database functionality might be 
too complex, since the effects of merging real- 
time features with non-real-time features is 
not fully explored. The participants agreed 
that  real-time databases should only support  
a subset of the active functionality currently 
favored by the active database community. 
It was suggested that  the community should 
adopt the term active and time-constrained 
instead of active real-time since the latter has 
a pre-defined connotation from the real-time 
community. 

Predictability was raised as one of the ma- 
jor key issues for active real-time database 
systems. It was argued that predictability 
should be considered as the primary require- 
ment for other issues such as transaction man- 
agement and resource management. Most of 
the participants agreed that we need to put  re- 
strictions on some of the active capabilities in 
order to probabilistically guarantee a service. 
In this regard, it was argued that only the de- 
tached coupling mode could be used without 
extending the execution time of a transaction 
that  triggers an event. Further, it was pointed 
that  initial research should focus on primitive 
events for time-constrained event detection. 

System architecture was considered as a 
critical issue with respect to distribution of 
functionality, since there may not be a gen- 
eral active real-time database system. Thus, 
it was suggested that  the system architecture 
should be flexible in order to allow customiza- 
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tion. The alternative would be to construct  a 
~ystem from scratch for each application. 

Scheduling policies should consider ap- 
proaches taken in both active databases and 
real-time databases, but it is unclear how 
these approaches can be combined and what  
the tradeoffs will be. Specifying t ime con- 
straints for rules is not a problem. Once 
again, the issue of achieving correct semantics 
was raised as an important  issue. Further,  
dynamic resource management policies and 
mechanisms for assigning priorities to events 
and actions, for fulfilling the resource require- 
ments  for a specific scenario, was identified 
as an area for further study. In order to de- 
termine the potential workload, the impor- 
tance of preanalyzing transactions, extending 
the analysis to including the transactions that  
may be triggered, was pointed out. In some 
cases consistency and accuracy of data  might 
be traded for timeliness of system response. 
However, methods must be developed for rea- 
soning about inconsistency and accuracy, in 
order to balance the timeliness and the qual- 
ity of a response. 

At the end of the session the part icipants  
agreed that  we need to develop a working pro- 
totype in order to convince users and devel- 
opers that  integrated support  is feasible and 
beneficial. As an initial step it was suggested 
that  we should consider an architecture which 
can process rules with deadlines and transac- 
tions with t iming constraints that  are associ- 
ated with rule executions. 

4 C o n c l u s i o n s  

At the end of the workshop many part icipants  
agreed that there is a need for active and time- 
constrained database systems. However, it 
was addressed that  more working prototypes 
must  be built, which requires a close inter- 
action between industry and academia. The 
development of working prototypes is crucial 
if the concepts of active and t ime-constrained 
databases are going to be adopted by the 

wider database community and real users. Fi- 
nally, the ARTDB-95 workshop was consid- 
ered a success. 
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