Where Data Lives -- and Why null
Crashes Suites

Primitives hold values; references hold arrows. null is an arrow to nothing -- and
following it is the NullPointerException every automation console has shown you a
thousand times.
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Everything so far treated a variable as one kind of thing: a box holding a value. Time to show the
deeper truth. It explains nul | . It explains the st ri ng comparison trap coming later. It explains half
the interview questions you will face. And almost every automation engineer who skipped it pays
the price for years.

Two kinds of boxes

Java variables come in two fundamentally different kinds. The difference is what is inside the
box.

Primitive variables hold the value itself. Declare i nt passed = 45; and the box labeled passed
physically contains 45. Copy it -- int al soPassed = passed; -- and Java copies the value: two
boxes, two independent 45s. Change one; the other does not care.

Reference variables hold directions to the value. Declare String environment = "UAT-2";
and the box labeled envi ronment does _not_ contain the text. The text -- a Stri ng object -- lives
somewhere else, on the heap. What the box holds is a reference: an arrow pointing at the real
thing.

A picture from your world

A primitive variable is like a test data sheet with the actual values typed into it. A reference
variable is like a test data sheet containing only a file path to values on a shared drive.

Copy the first sheet, and edits to the copy touch nothing else. Copy the second sheet and you
have copied the path -- both sheets now lead to the same shared file, and a change made
through either one is visible through both.

(Where the picture breaks: a file path is human-readable; a Java reference is hidden -- you never
see the address or build one by hand. That is a safety feature.)
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The rule: the eight primitives hold values; everything else -- stri ng and every type you will meet
later (WebDriver, Arraylist, ...) -- is a reference type. Even the capitalization encodes it:
primitives are lowercase (i nt, bool ean); reference types are Capitalized (Stri ng).

Quick check: Forint x = 42;, does the box contain 42 itself? For String s = "QA";, does
the box contain the letters Q and A? Does copying a reference copy the object?

Answers: yes; no (it holds an arrow); no (it copies the arrow).

null: the arrow that points at nothing

Since a reference variable holds an arrow, Java allows a special state: an arrow aimed at
nothing. That is nul | . It is not zero, not empty text (""), not an error -- it is the official, legal
absence of an object. The box exists; it just leads nowhere.

"o

nul | is genuinely useful -- "no defect assigned yet,
some code tries to follow the arrow:

browser not launched yet" -- right up until

public class Null Denmo {
public static void main(String[] args) {
String defectld = null;
Systemout.println("Defect id: " + defectld);
int length = defectld.length();
Systemout. println("Length: " + |ength);

}

Defect id: null

Exception in thread "mai n" java.lang. Nul | Poi nt er Excepti on:

Cannot invoke "String.length()" because "<local 1>" is null
at Nul | Deno. mai n( Nul | Denp. j ava: 5)

Meet the NullPointerException -- the NPE -- the most common runtime crash in Java
automation. Every automation engineer's console has shown it; today you become someone who
reads it instead of fearing it.

Line 4 printed happily. Printing a nul | reference does not follow the arrow; Java writes the word
nul | . Line 5 asked for defect1d.Iength(), which means _follow the arrow_ and ask that object
for its length. There is no object. Execution stopped.

Read the stack trace: exception type, message, and the exact file and line. Your first move on an
NPE: find the first at ... line that names _your_ file -- that is where the null arrow was followed;
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then ask why it was still null.

Notice what the compiler did _not_ do: it compiled this program without complaint. nul | is legal
for any reference variable, and whether the arrow gets followed can depend on runtime
conditions no compiler can predict.

Two stages of failure

Stage | When | Examples
Compile time | At your desk | Missing semicolon, wrong type
Run time | During execution | Nul | Poi nt er Excepti on

The same defect costs less the earlier it is caught -- the curve you quote every release. Compiler
errors are Chapter 1. Runtime exceptions escape that review; later lessons go deeper. The
foundation is now laid.

NPE first aid: read the trace's first line that names your file. Prevent where you can: give
meaningful starting values, and treat any reference that might be null with the same suspicion
you give an optional field in test data. Check before you use --if (defectid != null) -- formally
taught when judgment (i f ) arrives next.

One short note on var: var environment = "UAT-2"; lets the compiler infer the type from the
right-hand side. The variable is still permanently a stri ng, still fully checked. Use it where the
type is obvious; write the type out when it would hide information. It does not make Java
dynamically typed.

Bug Hunt #2

A teammate's "environment report” produces nonsense. Three defects -- two the compiler will
catch, one that compiles cleanly and is simply wrong (the dangerous kind). Read first, run
second:

public class EnvReport {
public static void main(String[] args) {

int passed = 88;

int Total = 110;
doubl e rate passed / Total * 100;

| ong dbRows 12_500_000_000;
char grade = "B";
Systemout.println("Pass rate " + rate + "% rows " + dbRows + ", grade " +

grade) ;
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Try first. Then check:

e char grade = "B"; -- double quotes make a st ri ng; the box wants ' B' .
e 12_500_000_000 -- beyond i nt range; a plain literal is i nt until you add L.
e The silent one: passed / Total is integer division -- 88/ 110 gives 0 -- so the

report states a 0. 0%pass rate. Fix with (doubl e) passed / Total * 100.

(Tot al compiles but breaks camelCase -- in review, that is still a defect, just lower severity.)

Checkpoint

e Declaration, initialization, assignment -- what does each mean, and which can happen
many times?

e Why does System out. println(0.1 + 0.2) not print 0. 3? One sentence a junior could

understand.

e Predict without running:int a = 7, int b = 2; Systemout.println(a/ b);
e What is inside the box forint x = 42; versus String s = "QA"; ?
» Your suite crashes with Nul | Poi nt er Exception ... at Logi nTest.java: 31. What do you

know, and what is your first move?

You can size whole numbers correctly, treat decimals honestly, hold the two-kinds-of-boxes
picture, and read an NPE as a defect report with the file and line already filled in.

One thing is still missing: our programs mostly _state things. Real checks judge -- this equals
that, this build is green so run the suite, otherwise raise an alarm. Judgment in Java is the i f
statement and the bool ean machinery around it.

Every verdict you have ever issued reduces to an expression that is either true or fal se. The
next chapter teaches code to judge. You have been the judge for years; next, you write the judge.
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