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The error message read "null pointer exception@t line 47," and | had been staring at line 47 for forty
minutes. The bug was not at line 47; it was in a helper function sixty lines earlier that returned null
under a conditiona | had not tested. The experience taught me something no textbook had covered
explicitly: debugging is not about, finding“where the program breaks. It is about forming a
hypothesis about why it breaks and designing a test that can falsify that hypothesis.

The Assignment

The program was a simple gradebook application, the kind of project that sounds easy until you are
three hours in and cannot ‘aeeount forswhy the average calculation returns null for every student
whose name starts withiaulettertin the second half of the alphabet. The deadline was the next
morning. | had checked the averaging function four times. It looked correct. The loop was correct.
The conditional,was eorrect."Everything was correct, and none of it worked.

The Wrong Appr cach

My first instinct. was to read the code again, more carefully, hoping to spot the mistake through
better attention. Thisidid not work. The error was not a typo or a transposition; it was a logical gap
in a helper function that | had written two days earlier and had not thought about since. Reading the
code that called,the helper function could not revea a problem in the helper function itself. | was
looking for the bug in the wrong place because | had assumed, without testing, that the helper
function was correct.

The Shift

What broke the loop was writing down, in plain language, exactly what | believed each function was
supposed to return. When | wrote that the name lookup function should return a student object for
every valid student ID, | realized | had never tested what it returned for a student ID that existed in
the grade data but not in the name data. The answer was null. The error at line 47 was a consequence
of that null being passed downstream.

The Lesson

The insight was not that | should test my code, though that is also true. It was that debugging
requires treating assumptions as hypotheses. | had assumed the helper function was correct because
| had written it and it had seemed to work. That assumption was wrong, and no amount of re-reading
the code that called it would have revealed the problem. The correct method is to identify every



assumption in the system and test each one systematically, starting from the inputs and moving
toward the error rather than working backward from where the error appears.

Application Beyond Programming

| have since found this method useful in cont at have nothing to do with code. When an
argument is not convincing, the problem is ra e conclusion; it is usually in an unstated
premise that is being treated as obvioudly tr. aplan is not working, the instinct is to modify

that do not reveal their causes at

finding it changed how | problem that does not have an obvious cause. The lesson is
not that | was careless; it is reading is not the same as careful testing, and that treating
assumptions as facts i tive programmers produce bugs that take forty minutes to

g begins with writing down what you believe is true and then

find. Structured
designing aw\' you are wrong.
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Conclusion
The null pointer exception ali a small problem in a small program. But the process of



