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Objectives

e editing and refactoring
® errors and warnings

® style

® IDE's

® problem solving
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IDE (Integrated Development Environment)

IDE's can be complicated to learn, diverse, and single-purpose, yet are valuable,
because they:

® support the development process in many ways,
e unify the editing and testing in one application, and
® make development easier, faster, and less error prone.

IDE's accomplish these things by hiding the details.

But it is helpful to understand what is going on.
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Developing Java Programs — BlueJ

8ee Blue): people2
— Project Edit Tools  View Hel
000 Studen J P
Class Edit Tools Options | New Class... | N
{ Compile { Undo { Cut Copy (_. = =l 0 s _>M
e E | ) Database T
—= i—— H
ax : — !
* A class representing students for a simple | il i
* !
* @guthor Michael Kolling
* @version 1.0, January 1999
*
class Student extends Person
i
private String SID; /7 student ID numbg
View
by E Uses
* Create tudent with default setti il
by reate a student wi efault settings |W Inheritance T T
inherited from Person P

public Student()
{

super("(unknown name)", 0800);

String getRoom()

void setRoom(Strini
SID = "(unknown ID)"; CLERE String mSkring([] =
1 Student
Inspect
L 4 Remove
* Create a student with given name, year
*/

Program Developme Program Developme

AuFITO 1 April 2024

5/34



Developing Java Programs — Eclipse
I e 57

Java - HelloWor java - Eclpse Platform

B B

Ele Edi Souce Refaior Nwigste Sewch Project Ain Window belp
S-@8a [[v-x&fas Sl® sl Bl[3- t-% av 2
ﬁ”i:?ucleExuum -« |[Breiowersiava x] % Ant =
E s ¥ 90 e =m
* Orated on Deo 2, 2003
* To change the tampatefo his generated fie go to
Window - Preferences - Java - Code Generaton - Gode and Comments
b W JRE System Library [j2sck1.4.2]
package src;

 Ghizeo o - homeidepofavapeagrams/SUNWa)

author depo
* To change the tempiate for this generated type comment go to
* Window - refrenes - Java - Gode Cloneraton - ode ar Commerts

puwc class HelloWorld {

public static void main(String] args) {
System.out printin(‘Hello Workd!");

1

1

v |[ouine ]

e
=) Propetties. ng. B> x
Propary Valuo
i) o
FREaR T Prabiems Gonsals GVS Gonsol Propories|
[wiiabelsmat heen 1.1
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Developing Java Programs — Emacs

M:\public_html\java\programs\io>javac -version
javac 1.6.0.01

M:\public_htmlMjava‘programshio>javac CopyText.java
H:\public_html\java\programs\io>java CopyText < CopyText.java

7/ CopyText.java —— read the standard input stream as text and copy to standard out
flimport java.util.Scanner;

/> X X X

= System.in (java.io.InputStrean

= Systen.out {java.io.PrintStff

=/

bublic final class CopyText {

x HE S %8

[l copyText.java -- read the standard input stream as text and copy to standard out

public static void main (fin

final Scanner stdin = nen/jEEeEEs +Scanner;

// Read the standard inpuUjsd

while (stdin.hasNextLine (S
/7 There is another 14 o
final String line = si

(java.io. Inpucstrean)

is the standard input
System.out (java.is.PrincStresw

is the standard output

public static void main (final Stringll 1t

final Seanner = nev Scanner (Systew.in)

// Read the standard input stream line by line.
while [stdin.hasNextLine ()} {

// There is another line in the input stream.
e : final String

= stdin.nextline(); // get the next line frow impwt
e System.out.println {line): 7/ write the line to oucput
P it 4
e . )
5 o ) |
yad v - - pa ——(Unix)-- CopyText.java A1l L1 (Jawva/1 bbrev) : |
Lo e =
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Developing Java Programs — Notepad++

[& *new 1 - Notepad++ - u] X
File Edit Search View Encoding Language Settings Tools Macre Run Plugins Window 7 X
3 BRGEa sMbD e/ hi @x|BEI=T No® | @En®EE
Erew 13|
1 l?puhlj: final class Main {
Preferences
onerdl Language Menu Tab Settings
Editing lake language menu compact =
New Document e °e Default ”
Default Directory Avalable itzms Disabled tems nomal
Recent Fies History actionseript
Fie Assodiation Normal Text ~ AP ada
Lang. PHP perl
Highighting c NSIS
Print Gt Ruby
Searching cs KIXtart
Badup Objective-C 1nno Setuy
AutoCompletion Fortran (fixed form)
Multi-Instance Resource fie BaanC
Delmiter HTML < |Asa
Cloud XML AviSynth
Search Engine Makefle OSaript
MISC. Pascal REBOL
Batch visual Prolog
NI fle
wenncamie Y
Treat backslash as escape character for SQU
Java source file length: 31 lines: 2 Ln:2 Col:5 Pos:32 Windows (CRLF)  UTF-8 INS.

Program Developme Program Development AeFITO 1 April 2024 8 /34



Developing Java Programs — Intellij

B settings
Q- Editor > CodeStyle > Java

» Appearance & Behavior Scheme:
Keymap
¥ Editor Tabs and Indents Spaces Wrapping and Braces Blank Lines JavaDoc Imports Arrangement Code Generation
» Gener: A
General Use tab character
Font

Color Scheme e 7

Code Style
Indent: 4

Java

ActionScript ntinuation indent: 8

CFML Keep indents on empty lines
CoffeeScript Label indent: 0
ss )

Absolute label indent

herkir N
Stetk De not indent top level class members

Groovy Use indents relative to expression start
GSP

Haml

HTML

JavaScript

JSON

JSP
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® compile error

® syntax error — Syntax. java(?
® semantic error — Semantic. java®?

® type error — Type.java®l
® style error — example program?
Style errors are mistakes in the program source code that contravene policy or
hamper the ability of programmers to read and understand the program even
though the program can be translated by the compiler into a executable
program. A list of errorsZ

® execution error or (fatal) runtime error — example program
Runtime errors are mistakes that manifest themselves during the execution of
the program. These errors prevent the computer from completing the
execution of the program.

® |ogic error — example program o}
Logic errors are mistakes in the behavior of the program even though the
program can be translated into a running, executable program.
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http://www.cs.fit.edu/~ryan/java/programs/errors/Syntax.java
http://www.cs.fit.edu/~ryan/java/programs/errors/Semantic.java
http://www.cs.fit.edu/~ryan/java/programs/errors/Type.java
http://www.cs.fit.edu/~ryan/java/programs/style/Bad.java
http://www.cs.fit.edu/~ryan/java/programs/style/Bad-java.chst8.txt
http://www.cs.fit.edu/~ryan/java/programs/errors/Execution.java
http://www.cs.fit.edu/~ryan/java/programs/errors/Logic-java.html

Java requires many suspicious behaviors to be flagged as errors (not just warnings).
According to the Java Language Specification:

“It is a compile-time error if a statement cannot be executed because it is
unreachable.”

In many languages suspicious code is given a warning, but the program may be
executed anyway.
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Warnings, as opposed to compile-time errors, have gradually been added to the
Java language specification.

Java has optional warnings enabled by javac -Xlint
In Java 1.6 the complete list was

cast,deprecation,divzero,empty,unchecked,
fallthrough,path,serial,finally,overrides

The warnings deprecation and unchecked are checked in all cases (regardless of
the command line options).

java -Xlint:all -Xlint:-serial -Werror
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Thou fhalt lint thy program
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Thou fhalt lint thy program

It is common for software development groups to require -X1int (enable warnings)
and -Werror (treat warngins as errors) for javac in order to insure the code is
warning-free.
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javac warnings 3

[Java 16]

$javac -X
cast
classfile
deprecation
dep-ann
divzero
empty
fallthrough
finally
options
overrides
path
rawtypes
serial
static

try
unchecked
varargs

Program Development Program Development

use of unnecessary casts.

issues related to classfile contents.

use of deprecated items.

missing @Deprecated annotation.

division by constant integer O.

empty statement after if.

falling through from a case of a switch statement.
finally clauses that do not terminate normally.
issues relating to use of command line optiomns.
issues regarding method overrides.

invalid path elements on the command line.

use of raw types.

Serializable classes with no serial version ID.
accessing a static member using an instance.
issues relating to use of try blocks.

unchecked operations.

potentially unsafe vararg methods

AuFITO 1 April 2024
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https://docs.oracle.com/en/java/javase/16/docs/specs/man/javac.html#examples-of-using--xlint-keys

javac warnings 3

$ javac --help-lint
The supported keys for -Xlint are:

auxiliaryclass Warn about an auxiliary class that is hidden in a source file, and is used from other files.
cast Warn about use of unnecessary casts.

classfile Warn about issues related to classfile contents.

deprecation Warn about use of deprecated items.

dep-ann Warn about items marked as deprecated in JavaDoc but not using the @Deprecated annotation.
divzero Warn about division by constant integer O.

empty Warn about empty statement after if.

exports Warn about issues regarding module exports.

fallthrough Warn about falling through from one case of a switch statement to the next.

finally Warn about finally clauses that do not terminate normally.

missing-explicit-ctor Warn about missing explicit constructors in public and protected classes in exported packages.
module Warn about module system related issues.

opens Warn about issues regarding module opens.

options Warn about issues relating to use of command line options.

overloads Warn about issues regarding method overloads.

overrides Warn about issues regarding method overrides.

path Warn about invalid path elements on the command line.

processing Warn about issues regarding annotation processing.

rawtypes Warn about use of raw types.

removal Warn about use of API that has been marked for removal.

requires-automatic  Warn about use of automatic modules in the requires clauses.
requires-transitive-automatic Warn about automatic modules in requires transitive.

static Warn about accessing a static member using an instance.

strictfp Warn about unnecessary use of the strictfp modifier.

synchronization Warn about synchronization attempts on instances of value-based classes.
text-blocks Warn about inconsistent white space characters in text block indentation.
try Warn about issues relating to use of try blocks (i.e. try-with-resources).
unchecked Warn about unchecked operations.

varargs Warn about potentially unsafe vararg methods.

preview Warn about use of preview language features.

Program D
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https://docs.oracle.com/en/java/javase/19/docs/specs/man/javac.html#examples-of-using--xlint-keys

File Edit Source Refactor Mavigate Search Project Run

[FET= s ) e e ()

Window Help

[0 -GBS E s oy

Quick Access & | (@)
= 8

]

[ DemoClassjava 12

W dmport java.io.BufferedInputStream;

public class DemoClass {
Z = public static void main(String args[]) {
int variable2 E

2;
3

int variablel = 1;
int variablef

syst U1 The value of the local variable variable3 is not used

R

4 quick fixes available:

3 Remove ‘variable3' and all assignments
¥ Remove 'variabled', keep side-effect

[# Fix2 problems of same category in file

(L Problems 52 @ Add ‘unused" to 'varizble¥ v =8
0 errors, 3 warnings, 0| @ Add ‘unused' to 'main()
Description Press 72 for focug) Path Location Type

4 & Wamings (3 items)

U The import java.io.BufferedinputStream is never used

DemoClassjsva  /DemoProject/src  line 1 Java Problem
s The value of the local variable variablel is not used DemoClassjsvs  /DemoProject/src  line 5 Java Problem
s The value of the local variable variable3 is not used DemoClassjava  /DemoProject/src  line 7 Java Problem
The value of the local ..e variable3 is not used | Wiitable | smartimset | 7:21

Eclipse warns about semantic problems not required by the Java language
specification

Program Developme Program Development
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If you make a mistake and write a program that goes into an endless loop, and the
computer runs out time or space resources and terminates your program
prematurely, is this a runtime or a logic error?

Either, both, what difference does it make?
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What is a compiler warning (as opposed to an error)?

Have you ever encountered a compiler warning issued by javac?
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Indenting is very important; many annoying white-space complaints
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® MagicNumber?
® [Checkstyle lllegalToken] “Use double instead of float”
¢ [Checkstyle lllegalToken] “Avoid typecasts”
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https://checkstyle.sourceforge.io/config_coding.html#MagicNumber

Integer.parselnt ("42"); // String
Integer.valueOf ("42"); // String
Double.parseDouble("42"); // String
Double.valueOf (42); // int or

to int

to Integer
to double
double to

// Double [double, auto-bozingl]

Math.round (3.4D) // double to long

Math.ceil (3.4D) // double to double!
Math.floor (3.4D) // double to double!

Math.floorDiv (42L,43L) // long,long

-> long
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/* Coerce to double, create Double object,
auto-unbox, discard object; lots of overhead

*/

double d = Double.valueOf (42);

/* Deprecated because new immutable records are more
effictent than plain, old Java classes.

*/

Double d = new Double (42);

Java APl doc Math?

Program Development Style


https://docs.oracle.com/en/java/javase/11/docs/api/java.base/java/lang/Math.html

No good explicit function to convert a primitive integer to a primitive double, e.g.,

Real(42) in Ada, fromIntegral (42) in Haskell.

double x = 5L; // sometimes works
double x 5;

float y = 5L;

float y = 5;

A cast (implicit widening conversion) could be

double quotient = (double) 42 / 5; // Avoid cast

double meaningOfLife = 42; // some int or long expression

double quotient = meaningOfLife / 5.0D;

long x = Math.round (5.3D);

Program Development Style
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jshell> double x = 5L;
x ==> 5.0

jshell> double x = 55555555555555555565L;
x ==> 5.5555555555555563E18

jshell> long x = round (ceil (45.3D))
x ==> 46
jshell> long x = round (ceil (45.3F)))
x ==> 46

jshell> int x = toIntExact (round (ceil (45.3D)))
x ==> 46
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Thou fhalt not ufe a caft

A case is a type name in parentheses,
e.g., (int) 4.5D
Avoid mistakes by carefully converting
from one data type to another
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Thou fhalt indent by three

(Four is perfectly reasonably, but we cannot check for three or four.)
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Ideal Programs

.I.tsd Save. PrArawmS 1

ll

- e

Ideal programs are readable and well-designed
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Editing versus refactoring.

Definition

Refactoring code is the process of restructuring existing code with knowledge of
the programming language (e.g., the scope of identifiers), usually keeping the same
behavior.

The intention is usually to improve the design, efficiency, or readability of the code.
Refactoring code is “smart” editing.

“Dumb” editing text is oblivious to the structure, semantics, and behavior of the
text, like replacing all occurences of the letter 'a’ in a source program with the
letter 'b’. This will likely create many syntax errors.

“Smart” editing (refactoring) code respects the structure, semantics, and behavior
of the code, like replacing all uses of the identifier 'a’ in a source program with the
identifier 'b’.

Many IDEs can perform intelligent changes like renaming identifiers, introducting
methods, adding parameters to methods, adding declarations to remove magic

numbers, and so on.
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Program Development
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At what point does planning and thinking come in?

. understanding the requirements?
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Where do ideas come from?
@ experience
® problem solving
© experimentation
O AFK; pencil and paper

(5) s\\ stackoverflow
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S&W Lessons, Page 318ff

® Expect bugs

® Keep modules small

® Limit interactions

® Develop code incrementally
® Solve an easier problem

e Consider a recursive solution
® Build tools where appropriate

® Reuse software when possible
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Problem Solving

DISEOURS

DE LA METHODE

Pour bien conduire fa raifon,& chercher

r e e | @ Never assume, be critical, put aside your
N preconceived notions
LES METEORES. i , ) L. )
nT Le premier était de ne recevoir jamis au-
LA GEOMETRIE, . .
9 ik e 0 he M s cune chose pour vraie que je ne la connusse

évidemment étre telle;

® Decompose your problem until each piece
becomes trivial.

A Lsxopes . . .
DeMimprinerede Las M s © Solve the simplest things first.
cI? I3 ¢c xxxviL

Auec Printlege.

] O Keep revising your work so that nothing is
forgotten.

Bk

René Descartes (1596-1650)
Discours de la méthode, 1637
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THE

COMPUTATIONAL

Computational Thinking
@ Define. Manageable questions

® Abstract. Transform into precise
form

® Compute. Identify and resolve issues

@ Interpret. Re-contextualize and
refine

THINKING

PROCESS
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