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Abstract
This proposal is to leverage Java Platform Debugging Architecture (JPDA)1 to enable 
transparent and integrated debugging, in a developer’s IDE of choice, of primarily Java 
applications that make use of code in other systems. The main focus is on making a very 
common industry scenario more productive – integrated debugging of a Java application 
that makes use of database stored procedures. However, this approach can be extended to 
create a framework in which a primarily Java application that uses non-Java logic to 
accomplish its task (e.g., calling a script, via Runtime.exec() functionality) can be 
seamlessly debugged in an developer’s IDE of choice. Thoughts will also be presented 
for further research on this topic. 

Background
I have come upon this as a real industrial need. 

Some consider stored procedures (in a database) harmful2 for a number of reasons (chief 
among them is a purist's call that "code is for business logic, database is for data"). Some 
are more pragmatic3, and believe that they have their place, but, being in a different tier, 
should be very loosely coupled with the business logic layer. 

Both of the above groups of people are, respectively, horrified and annoyed when they 
see the code (for instance, Java) having to, prior to invoking a something in a different 
context (such as a stored procedure) set a lot of connection parameters. This makes 
debugging the code (in this case, Java) separately, and the stored procedure (PL/SQL, in 
this particular example) separately well nigh impossible. 

But yet this sort of thing is exactly what's going on in the real world all the time. It is, as 
they say, "for historical reasons" -- that is, we didn't think much at the time, we were 
under too much pressure to produce something working, and it kind of happened. (And 
an Italian restaurant down the street is looking for someone to fill the job of a spaghetti 
chef.) 

Even without setting of the context, one often wishes, while stepping through code and 
coming upon a call to a program in another realm and another context – such as a stored 
procedure -- to be able to step through that piece of code just as smoothly, with all the 
attendant debugging features available (“variable inspection”, “stepping into/over”, 
“setting a breakpoint”, etc. – the works).  However, you get no such luck.  You’d have to
minimize your IDE and start your stored procedure debugger of choice. It is not just 



counter-productively annoying, requiring a mind’s context-switch4. Chances of error 
increase (you probably gave the stored procedure you're debugging different parameters
than your program did, etc.) 

To make such debugging bearable, and, indeed, more productive, I propose leveraging 
JPDA. 

Most popular Java IDE/debuggers (such as Eclipse, NetBeans, IntelliJ IDEA, etc.) 
already provide a good interface for debugging (breakpoints, stepping, variable 
inspection, etc.) by querying JPDA API appropriately. If we provide an adapter of the 
debugging API for stored procedures available from various database vendors (for 
instance, Oracle’s DBMS_DEBUG5) to JPDA, we can take advantage of the existing UI 
to debug the integrated enterprise system. 

So, purism aside, having spoken with a few developers in my group at P&H Solutions, I 
have come to believe that this addresses a real need, and will be a valuable contribution 
to the development (especially if open-sourced).

Some of the work is already in progress, and some results have influenced the scope of 
this project. They are, I hope, reflected here. Also, more detailed description of some 
areas also are a reflection of results of a work in progress.

Scope of work

This project will consist of the following milestones.

1. Proof of concept. As a proof of concept, we will focus on making the 
DBMS_DEBUG functionality available via JPDA, in two parts:

a. Provide an adapter from the DBMS_DEBUG to JPDA interface, and 
verify that it works sufficiently by debugging a stored procedure with JDB 
(reference Java Debugger implementation).

b. Provide a VirtualMachine (part of JPDA) implementation that is able to 
switch between debugging a Java program and the stored procedure, when 
it is called. Verify in the same way.

The switching of the context is intended to be implemented as follows.

Per specification, a JDBC driver is supposed to create an instance of itself, 
and register it with the DriverManager upon loading6. Thus, the 
Connector responsible in this project will be launched with its own 
ClassLoader that will, upon loading an implementation of Driver
interface, automatically deregister that Driver if there is an appropriate 
Dbdb adapter, instantiate the Dbdb adapter with the deregistered driver as 
the delegate, and register the adapter. The adapter will then, upon request, 
issue the appropriate artifacts (such as, for example, instances of 
java.sql.Statement – or its subinterfaces) that also delegate to the 



vendor-specific artifacts, but recognize when the switch is to take place or 
when to prepare for a switch. For instance, a special instance of 
CallableStatement will recognize a prepareCall() call to record what 
is stored procedure/function  is to be debugged, and recognize an 
execute() call to switch contexts.

2. Designing a framework. After the above have been completed, I propose to 
make this debugging framework more generic, in the following steps:

a. Devise the easiest way, for the moment, to use this functionality with an 
existing IDE. In particular, for Eclipse, with which I am most familiar, this 
would mean creating a ListeningConnector and using Eclipse’s Debug 
Remote Application feature. In the long run, development of plug-ins for 
these IDEs to use this framework should be trivial, but I would rather 
leave it to those more familiar with the given architectures.

b. Provide an adapter, such as in 1(a) above to some other debugging 
interface (say, a simple interpreter that is called from within a Java 
program).

c. Based on adapters built in 1(a) and 2(a) above, design a strategy for 
creating a more generic “switching” VirtualMachine (which would, 
perhaps, represent a tree, where each node is a “switching” 
VirtualMachine, and each leaf is an “adapting” VirtualMachine).

d. A “when-and-whether-to-switch-contexts” mechanism. This item will 
be done in parallel with 2(c), above. The switching, as described in 1(b), 
above, will be revisited, to introduce an idea of “context-switch triggers” 
(no relation to RDBMS triggers). This would provide a more flexible 
definition (for the switching VirtualMachine) of when to switch. The 
reason is that developers of JDBC drivers that provide implementations of 
Statements, Connections, etc., may want to step through their code first 
rather than jump directly into the stored procedure.

e. Investigate whether the functionality of 2(c) above can be used to step into 
database triggers that are executed upon simple queries (not just stored 
procedures).

f. Who debugs the debuggers? Document a way to properly debug this 
debugging framework (and, indeed, implementations of JPDA).

3. Packaging. To make this framework more useful, investigate some more 
convenient uses, such as:

a. Integration with widely used IDEs (possibly by creating an appropriate 
AttachingConnector).

4. Finish. 
a. Finalize the documentation
b. Include some thoughts on further work on this area (some are already 

included below, in Further work section)
c. As I pointed out above, I believe this fills a real need (one I myself have 

come across). Thus, after step 2(a) above is completed, this project will 
get heavy field-testing by myself and my colleagues. The feedback will be 
incorporated in the final write-up.



d. Submit the AUP.
e. Have a party.

Further work 
After the proposed concept is implemented, we expect to define some further follow-up 
work along these lines, both practical and theoretical. An example of a follow-up topic is 
further extending this approach to define a common debugging framework for, if you 
will, gestalt (or holistic) debugging of large systems comprising components that are, so 
to speak, of different realms.

Deliverables
At the completion of the project, I expect to deliver the following:

1. An integrated debugging abstract framework based on JPDA 
2. LaunchingConnector- and Oracle-specific reference implementation of it, 

allowing a developer to start a session debugging stored procedures, connect to it 
with Eclipse, and use Eclipse’s IDE to debug, in the integrated way, both the Java 
code, and the stored procedure(s) it invokes.

3. Documentation on the:
a. Usage of Framework API to for other implementations, such as SQL 

Server-specific debugging.
b. Usage of the provided reference implementation

4. A report, discussing:
a. Discussion of related efforts (although the idea of this project has come up 

precisely because of lack of the same), and current practices when 
developing applications that rely on stored procedures. 

b. Design trade-offs, including, but not limited to:
i. Choice of creating custom Connectors, rather than, e.g., 

implementing jdwpTransport7 interface.
ii. Choice of context-switching strategies

iii. The relative merits of using custom class loading vs. byte code 
rewriting vs. dynamic proxy mechanism for the above.

iv. Etc.
c. Case study in the real-world environment of P&H Solutions – debugging 

an Enterprise Java application, which heavily uses Oracle (PL/SQL) stored 
functions and procedures. Moreover, these stored functions often require 
the Connection that executes them to have context parameters set. 
Several developers in my team expressed interest in this functionality, and 
would provide alpha and beta testing and feedback. Most use Eclipse, but 
there are some NetBeans and IntelliJ IDEA users, so the case study can 
also evaluate the issues and ease of integrating the framework into the IDE 
of choice. 

d. Thoughts on further work in this direction.
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