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by David Thielen

One of the tools I religiously in my C++ days was V-Tune from Intel. It is an awesome code profiler that would take you down to the instruction level, showing you when you would cause a stall in either instruction pipeline. Those were the days of finding a single DIV instruction that was 6% of the total app time or switching two assembler instructions to eliminate a stall and double the speed of an inner loop.

Java is a very different beast from that kind of code. First of all, you can optimize at the architecture (always the best place) and algorithm level. But you don’t get down to what’s happening in the cpu. This makes more sense but it sure was fun doing that.

Second, Java is much more likely to have performance problems from constant allocation and freeing of objects than C++. So there are new things that need to be handled by a profiler.

Which leads us to JProbe. JProbe is a profiler designed from the ground up for Java, and only for Java. And it does it’s job perfectly.

So what does it do? Well first of all there’s the standard performance profiling. You run your code while JProbe takes snapshots N times a second. These snapshots include the callstack at the time of the snapshot.

This gives you two key items. How much time your program spends in a piece of code and how much time it spends in a method – or a method called by that method. For example, when I ran it against one program I wrote, it was spending most of it’s time in the JVM method for constructing new classes. Now that’s no help – I don’t control that code and that particular code has probably been highly optimized.

But a couple of levels up the call stack I found the real culprit. I had a method that was creating over 200 member objects (for a visitor pattern). By looking at which methods took how long including calls to other methods, I quickly found the real problem. (And quickly fixed it by making those 200 member objects static – so they only had to be created once.)

In another case a specific method was 14% of the total program time (for a medium sized server app). By reworking the algorithms, I was able to get this method down to 2.3% of the total time.

Without a profiler I probably would never have guessed the first problem. The second would have been one of the areas I would have guessed at – but with the profiler I knew to spend all of my time optimizing that one method exclusively.

To get back to JProbe, it made the discovery effort almost painless. You see the methods and their time in tables that you can sort by time in the method or by time in the method and the methods it calls. And you have a graph that shows you the call tree based on time spent in each method. At first I viewed the graph as eye-candy – not terribly useful but it made the program look cool. But I found that it was a real good way to drill down through the call stacks to find the real source of a performance bottleneck.

Second, JProbe has a memory debugger. Why a memory debugger – Java can’t have memory leaks. Hah! People write Java programs and so there are memory problems. Now maybe it’s not officially a memory leak but if there is an object that your program is never going to use again, and it is assigned to a variable, then it will never be free’ed. Now if you create one of these every second and never free them, pretty soon you’ve got a real problem.

Or lets say you create an object every time a certain event fires and then free it (assign null to the variable) a short time later. And you create 10 of these every second (say for each missile graphic object in a game being fired). Then you are going to bring the garbage collector to it’s knees and fragment memory like crazy. (The solution in this case is to reuse existing objects.)

JProbe’s memory debugger helps you find these problems. It’s not as easy as the performance analyzer but I don’t know how this could be made easier. But it points you at objects that might be the problem. Basically it gives you a call tree of the objects your application has in existence at any point in time. You can then trace that tree to see if anything is still alive that shouldn’t be. (Hint, look at the nodes who’s children use up a lot of memory – a 5 byte unused object doesn’t matter.)

It also identifies methods that create a large number of short-lived objects. Sometimes that’s the only way you can handle that part of a program but usually this is a place where you need to recycle your objects.

JProbe also has a thread analyzer and a code coverage analyzer. I don’t use those as I have other ways to attack those problems. But for people who do need this, I believe that it should be as good as the rest of the program.

Ok, so what’s bad about JProbe? A requirement of being a cynical writer is you always find and expose the warts in a program. No matter how good, we must show the problems – it’s a law. Unfortunately, I could find nothing to complain about – nothing. (The only other review I have ever written where I said this was for the Periscope debugger back in the days of DOS).

So that’s it – buy JProbe. Because without profiling your code it’s going to be a lot slower than necessary. And the more sure you know the hotspots without a profiler, the more you will be surprised by what you find.

JProbe – http://www.JProbe.com
Screen shot - http://java.quest.com/jprobe/profiler.shtml#
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The only way to test Threads


There is only one effective way to test multi-threaded code and that is with a 4 processor system. (You need 3 processors to easily hit all race and deadlock conditions and they don’t make 3 CPU systems so it’s 4.) Note that 2 CPUs with hyper-threading turned on counts as 4.


Thread problems that will occur once a month on a single cpu system will happen in 5 minutes on a multi-cpu system. There is just no alternative to actually having 2 threads running at the same time. Or to having one thread signal when 2 threads are waiting and both can run on their own CPU.


Do your development and testing on a multi-cpu system and you will find your thread bugs – real fast.








