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‣ Coding conventions
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‣ Design patterns

‣ Modular structure

‣ Best practices

‣ ...
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Software Implementation
import java.io.*;
import java.util.zip.*;

/**
 * Command line program to copy a file to another directory.
 * @author Marco Schmidt
 */
public class CopyFile {

 // constant values for the override option

 public static final int OVERWRITE_ALWAYS = 1;

 public static final int OVERWRITE_NEVER = 2;

 public static final int OVERWRITE_ASK = 3;


 // program options initialized to default values

 private static int bufferSize = 4 * 1024;

 private static boolean clock = true;

 private static boolean copyOriginalTimestamp = true;

 private static boolean verify = true;

 private static int override = OVERWRITE_ASK;


 public static Long copyFile(File srcFile, File destFile)

 
 throws IOException {

 
 InputStream in = new 
FileInputStream(srcFile);

 
 OutputStream out = new 
FileOutputStream(destFile);

 
 long millis = 
System.currentTimeMillis();

 
 CRC32 checksum = null;

 
 if (verify) {

 
 
 checksum = 
new CRC32();

 


 checksum.reset();

 
 }

 
 byte[] buffer = new 
byte[bufferSize];

 
 int bytesRead;

 
 while ((bytesRead = 
in.read(buffer)) >= 0) {

 
 
 if (verify) 
{

 
 


 checksum.update(buffer, 0, bytesRead);

 
 
 }

 


 out.write(buffer, 0, bytesRead);

 
 }

 */
public class FileDownload {
 public static void download(String 
address, String localFileName) {
  OutputStream out = 
null;
  URLConnection conn = 
null;
  InputStream  in = null;
  try {
   URL url 
= new URL(address);

 */
public class HappyNewYear implements Runnable

{
 private static 
NumberFormat formatter = 
NumberFormat.getInstance();
 private JFrame 
frame;
 private JLabel 
label;
 private long 
newYearMillis;
 private String 
message;

 public 
HappyNewYear(JFrame frame, JLabel label)
 {
 
 // store argument 
GUI elements
 
 this.frame = 
frame;
 
 this.label = 

 */
public class HappyNewYear implements Runnable

{
 private static NumberFormat 
formatter = NumberFormat.getInstance();
 private JFrame frame;
 private JLabel label;
 private long newYearMillis;
 private String message;

 public HappyNewYear(JFrame 
frame, JLabel label)
 {
  // store 
argument GUI elements
  this.frame = 
frame;
  this.label = 
label;
  // compute 
beginning of next year
  Calendar cal = 
new GregorianCalendar();
  int nextYear = 
cal.get(Calendar.YEAR) + 1;
 
 cal.set(Calendar.YEAR, 
nextYear);
 
 cal.set(Calendar.MONTH, 
Calendar.JANUARY);

 */
public class HappyNewYear implements Runnable

{
 private static NumberFormat 
formatter = NumberFormat.getInstance();
 private JFrame frame;
 private JLabel label;
 private long newYearMillis;
 private String message;

 public HappyNewYear(JFrame 
frame, JLabel label)
 {
  // store argument 
GUI elements
  this.frame = 
frame;
  this.label = 
label;
  // compute 
beginning of next year
  Calendar cal = new 
GregorianCalendar();
  int nextYear = 
cal.get(Calendar.YEAR) + 1;

Source code
(Java / C / Cobol /...)

?
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Language independence

Customized Extensions (Framework)

private Integer hour;
private Integer buffer;

public void sethour(Integer i) {
if(i.intValue()<0 || i.intValue()>23) {

// do something
} else {

hour = i;
this.notifyDependents();

}
}

public Integer gethour() {
return hour;

}

public Integer gethourlazy() {
if(hour==null)

hour = this.currentHour();
return hour;

}

public Integer gethourlazytoo() {
if(hour==null) {

hour = this.currentHour();
return hour;

}
else

return hour;
}

public Integer getBuffer() {
Integer temp;
temp = buffer;
buffer = null;
return temp;

}

public boolean setBuffer(Integer i) {
if(buffer==null) {

buffer = i;
return true;

}
else return false;

}

Figure 10. Some typical accessor methods.

detected as those methods that assign their sole argument to the a
private field, and the type of the argument needs to be identical to
the type of the field.

These queries can be further refined with additional constraints
that verify the naming conventions or other possible coding conven-
tions that are agreed upon by the development team. Furthermore,
a tool can use the results of these queries to verify if all direct field
accesses occur in a method that is detected as an accessor method.

3.2 Finding “Inadvertent Invocation on null” bugs
A software development environment often signals the developers
about incorrect syntax, inexistent method names, incorrect variable
references, etc. Many development environments are even extensi-
ble in the sense that they permit to write plugins that can produce
additional warnings which are otherwise only detected at compile-
time or even at run-time. One such a run-time error is the invocation
of a message on the null value. Such an error typically occurs in
systems that use the null value as a special return value, indicat-
ing specific events. Figure 12 illustrates some code that features this

1 if jtClassDeclaration(?c){
2 class ?c {
3 private ?type ?field;
4 public ?type ?name() { return ?field; }
5 }
6 }

8 if jtClassDeclaration(?c){
9 class ?c {

10 private ?type ?field;
11 public ?rt ?name(?type ?var) { ?field = ?var; }
12 }
13 }

Figure 11. Detect accessor methods

1 public void willSendToNull(Integer x) {
2 if (x == null)
3 this.performOperation(x);
4 }

6 private void performOperation(Integer y) {
7 y.floatValue();
8 }

Figure 12. Inadvertent method invocation on null.

1 if jtStatement(?stat){
2 if( x == null) x.?message();
3 },
4 not(jtStatement(?stat){
5 if( x == null) {x = ?exp; x.?message();}
6 }),
7 javaMethodContainsStatement(?method,?stat)

Figure 13. Detect method invocations on null.

bug. In order to prevent such errors as much as possible, we can use
our approach as a plugin to a development environment and let the
developers write a set of queries that try to detect such errors.

Figure 13 shows a query that can detect the inadvertent invo-
cations on the null value. It detects these by finding all method
invocations on variables that are guaranteed to contain a null value.
First, line 1 detects all the method invocations on a variable x in
the then-branch of an if-statement that contains the condition
(x==null). Next, the second line filters all found statements such
that only those statements in which an assign to the variable x does
not occur in-between the condition and the method invocation on x.
In other words, we are not interested in finding those places in the
code where the variable is assigned a value after the null-check,
because that is typically what developers would do in the then-
branch of such a condition. However, if a developer fails to do so,
the query will detect this as a possible bug and warn him or her.
Finally, the last line retrieves the method in which the statement
occurs, which facilitates finding the statement that leads to the bug.

Once again, we are able to express the simplest implementation
of the pattern we wish to detect in the source code and rely on
our matching algorithm to detect all similar implementations. In
particular, this query shows how the combination of structural and
behavioral matching is necessary to easily detect certain patterns.
First of all, the structural matching allows us to match the condition
in an if-statement. Next, we need behavioral matching to detect
any method invocation in the entire control-flow of the then-

8 2006/11/15

Changing emphasis

Why Smalltalk?
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‣ In order to cope with increasing complexity

- Guidelines

- Architecture

- Development practices
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Three developers 
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industrial case
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Smalltalk
‣ Dynamic typing

- Easy to support various source-code models

- Rapid prototyping
try out new ideas with the least amount of effort

- Open environment

- Extensive meta-object protocol

- Ease of integration
Lots of different technologies: StarBrowser, JavaConnect, Mondrian, ...

‣ Facilitates language independence

- Java and Smalltalk

- C(++) and Cobol

- Each kind of object can belong to an intensional view
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IntensiVE as a framework
‣ Extensible implementation

- Design patterns

- OO best practices

‣ Example extensions

- State diagram extraction

- Integration with Moose/Mondrian

- Different query languages

- Different flavours of intensional views (e.g. Fuzzy)
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Eat your own dogfood!

Factory 
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methods

Core model 
mutator 
methods

Deduce tool

GUI

Editors

Editor actions

Editor model 
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Factory
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Initialize 
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Drag & Drop
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Accessor 
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Core model 
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Accessor 
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mutator 
methods CompilationAccessor 

methods
Extension

Accept 
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We are our own customer
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