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Abstract

The Biferno jclass extension, developed by Tabasoft, allows Biferno code to directly invoke Java
classes. Developers can now take advantage of any Java 2 Platform classes in their Biferno web
sites. Besides, if they h'ilve developed their own Java classes, they can reuse that code in bf r scripts
with no modifications.

1. jclass Extension

1.1. Versions and Requirements

The first version of jclass available to developersis 1.1 and is packaged together with Biferno 1.1
(usually Tabasoft extensions have the same versions of the package they are distributed with). At
least Biferno version 1.1 isrequired to use thej cl ass extension.

The extension is available to Linux, Windows and MacOSX developers. A MacOS classic version
will not be delivered (note that Java availability on MacOS classic has stopped at version 1.1.8, im-
plemented in MRJ 2.2.5, whilej cl ass requires at least Java 2).

Tousej cl ass, you will need a machine (running Linux, Windows or MacOSX) with the follow-
ing installed:

» Bifernoverson>=1.1

1 Java® and all Java-based marks are a trademark or registered trademark of Sun Microsystems, Inc, in the United States and
other countries.
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Java2 SDK (at the time of thiswriting the current version is: j2sdk1.4.2)

1.2. Installation

Thej cl ass extension must be in the Ext ensi ons folder of Bi f er noHone. The exact location
depends on the platform:

Linux: / hone/ Bi f er noHone/ Ext ensi ons/j cl ass_bfr. so. The Biferno (>= 1.1)
rpm installer/updater copiesit to the right location and no additional operations are needed.

MacOSX: / User s/ Bi f er noHone/ Ext ensi ons/ j cl ass_bfr. so. The Biferno (>=
1.1) installer/updater copiesit to the right location and no additional operations are needed.

Windows: [ Program
Fi | es]/ Bi f erno/ Bi f er noHone/ Ext ensi ons/j cl ass_bfr. dl|.TheBiferno (>=
1.1) installer/updater copiesit to the right location and no additional operations are needed.

If thejclassisinstalled while Biferno is running, a complete reload of Biferno is needed to cause the
loading of the new extension. Instructions to do a complete (from console or Bi f er noCt | ) reload
of Biferno can befound in [BFRIA].

1.3. Locating the JVM library

When the j cl ass isloaded, it needs to locate the WM (Java Virtual Machine) libraries, for such
libraries contain the code that actually loads the Java Virtual Machineinto Biferno.

If j cl ass can't find the Java Virtual Machine, the extension is aborted (nevertheless Biferno star-
tup continues regularly). If you discover such an abort in the Biferno startup log (i.e. on Windows
you see the message: "The specified module could not be found" when trying lo load the j cl ass
extension) please read carefully the following notes.

The name and location of the VM libraries depend on the platform:

Linux:

the name of thelibrary isl i bj vm so. If thelibrary is not in a standard location (/ usr/1i b
etc...) you can tell the system loader where to find it by setting or modifying the
LD_LI BRARY_PATH environment variable. For example on my machine the jvm library is loc-
atedin:

[fusr/javalj2sdkl.4.1 02/jrel/libli386/server/libjvmso

so | need to use the following command in my bifernodefs.sh script file (/
etc/rc.d/init.d/bifernodefs. sh):

export LD LI BRARY_PATH= $LD_ LI BRARY_PATH: / usr/j aval\
j2sdk1l.4.1 02/jre/libl/i386/server/:/usr/javalj2sdkl.4.1 02/\
jrellibli386/

(note that the '\ ' char is there only to make the shell ignore the ignore the carriage return when
running the script). The last path in LD_LI BRARY_PATH was needed because | i bj vm so
searches for other libraries in that location (see "Defining Environment Variables for Biferno" in
[BFRIA] for detailson the bi f er nodef s. sh file).

If you change environment variables in the Biferno startup script, relaunch Biferno using the
command:

sudo /etc/rc.d/init.d/ biferno restart
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e MacOSX:

the name of the library is|i bj vm dyl i b. You can tell the system loader where to find it
modifying the LD_LI BRARY_PATH (or DYLD LI BRARY_PATH) environment variable. For
example on my machine | have the jvm library in:

[ Syst eni Li br ary/ Fr amewor ks/ JavaVM f r anewor k/ Ver si ons/ 1. 4. 2/ Li brari es/|ibjvm c
so | put the following command in my bifernodefs.sh script (/Lib-
rary/ Startupltens/Biferno/bifernodefs. sh):

export LD LI BRARY_PATH=/ Syst em Li brary/ Franmewor ks/\
JavaVM f r amewor k/ Ver si ons/ Current JDK/ Li brari es

(note that the char '\ ' is only there to make the shell ignore the ignore the carriage return when
running the script). Cur r ent JDK is a symboalic link to the current version installed on my ma-
chine (as of today inthe 1. 4. 2 folder).

See "Defining Environment Variables for Biferno® in [BFRIA] for details on the
bi f er nodef s. sh file.

If you change environment variables in the Biferno startup script, quit Biferno and relaunch it
using the commands:

sudo bifernoctl stop
sudo /Library/Startupltems/Bifer no/Biferno
*  Windows:

the name of the library isj vm dl | . You can tell the system loader where to find it by access-
ing the Control Panel section:

Syst em >Advanced- >Envi ronnent Vari abl es. ..

and modifying the Pat h System variable. For example on my Win2000 machine | have the jvm
library in

D:\ Program Fil es\j 2sdk_nb\j2sdkl.4.2\jre\bin\client\jvmdl |
so | modified the Pat h var to contain the values:

D: \ Program Fi 1 es\j 2sdk_nb\j 2sdkl. 4. 2\jre\bin\client; D:\ Program
Fil es\j 2sdk_nb\j 2sdk1. 4. 2\ bi n

(don't insert a carriage return in the line). Note that on Windows the separator between paths is
the'; ' character (on Unix it is": *). The second path (after the '; ") contains other dll's needed by
the jvm lib. Note also that the Pat h variable is needed by many applications on your computer,
so you have to add the jvm paths without deleting what is aready present in it.

If you changed environment variables, quit Biferno and relaunch it using the BifernoCtl applica-
tion (see [BFRIA] for details).

1.4. Compiling from Source

This section gives useful information to devel opers who want to recompilethej cl ass Biferno ex-
tension from source. If you just want to use the binary extension, skip this section.

e Linux and MacOSX:
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The Makefil e is located in: Ext ernal /j cl ass/ Makefil e. The include headers are
searched for in these folders:

${JAVA HOVE} /i ncl ude
${ JAVA HOVE}/ i ncl ude/ | i nux

(the second path only refers to Linux). So the JAVA HOVE environment variable must be
defined and must evaluate to the location of the JAVA man folder (i.e. /
usr/javalj2sdkl. 4.1 02).

No libraries are linked at compile time. They are loaded at runtime as explained in Section 1.3,
“Locating the VM library”.

«  Win32;

Thej cl ass extension is not compiled by default in the Bi f er no. dsw workspace. To com-
pileit openthe Ext ernal /j cl ass/j cl assVC j cl assVC. dsw project and build the ex-
tension.

The include search paths to add to your environment (in tool->options->directories) are:

0 J2SDK] \ J2SDK[ ver si on] \ | NCLUDE
0 J2SDK]\ J2SDK[ ver si on] \ | NCLUDE\ W N32

for example on my system the paths are:

D: \ PROGRAM FI LES\ J2SDK_NB\ J2SDK1. 4. 2\ | NCLUDE
D: \ PROGRAM FI LES\ J2SDK_NB\ J2SDK1. 4. 2\ | NCLUDE\ W N32

No libraries are linked at compile time. They are loaded at runtime as explained in Section 1.3,
“Locating the VM library”.

2. Loading and using a Java Class

If the installation and loading of j cl ass was successful, you are ready to load your first Java class
into Biferno. Let's start with a simple example.

Suppose we want to use thej ava. uti | . Hasht abl e classin our bf r script (Biferno does not
have a standard class for hash tables, nevertheless it would not be difficult to implement one in bfr
code, but let's use the one supplied by Java as an example).

Thefirst step isto connect to the class using thej cl ass constructor in its simplest form:

<?bi f erno

Hashtabl e = jclass("java.util.Hashtabl e")
?>

this command creates a biferno variable of class jclass that points to the
j ava. util . Hasht abl e Javaclass. Note that we named the variable using the same name as the
class. Although | usually name variables with aninitial lower case character, in this case | like to use
the same name of the corresponding Java class. In fact it can be useful when referencing the classin
the subsequent code (as we will see later). Note also that the fully qualified name of the Javaclassis
needed: (j ava. uti |l . Hasht abl e).

We can then instantiate a Hashtabl e object using the jclass method new.
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<?bi f erno
nyHT = Hasht abl e. new()
?>

Now rmy HT is a Biferno object that references a Java object of class Hashtable.

Thej cl ass method new invokes the constructor of the class. It is the only method explicitly de-
clared by jclass but, as we will see further, every Java method can becalledon aj cl ass object.

Suspending the execution of the script with the Biferno debug command can help us understanding
what is happening:

Figurel. jclassvariablesin theerror page

Local

Name Type || Class Value

Hashtable ||var ||jclass ||[java.util.Hashtable]

myHT var || jclass || {} [java.util.Hashtable]

Hasht abl e isaj cl ass variable pointing to thej ava. uti | . Hasht abl e class and its string
representation is just the complete name of the Java class.

myHT isaj cl ass variable referencing a Java object and its string representation is the result of the
toString() Java method called upon the object (remember that all Java objects have such a
method, either because they declare it or because they inherit it from the j ava. | ang. Obj ect
class).

Aswe have just seen, there are two different types of jclass objects:

» Referencesto classes (as Hasht abl e in our example) are called also connectors.

» Referencesto objects (as my HT in our example) obtained calling the new method on a connector
or, aswe will see below, calling a Java method that returns a non-primitive Java object.

We can then add some values to our Hashtable by just applying the put method (declared in
java. util . Hasht abl e) onour myHT variable:

<?bi f er no

nyHT. put ("John", "Lennon");
nyHT. put (" Geor ge", "Harrison");
nyHT. put ("R ngo", "Star");
nyHT. put (" Paul ", "MCartney");
?>

j cl ass doesn't declare a put method but it recognizes that it is a method applicable to myHT and
executes it (this mechanism is called dynamic member declaration in Biferno).

Now the object pointed to by myHT also contains the four items just added, as we can see by sus-
pending the execution of the script with the Biferno debug command:

Figure 2. The HashTableFilled
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Local

Name Type Class Value

Hashtable || var || jclass [java.util.Hashtable]

myHT var || jclass {Ringo=Star, George=Harrison,
John=Lennon, Paul=McCartney}
[java.util.Hashtable]

3. Prototype Detection

As Java developers already know, the Java Language Specification states that methods and con-
structors in the same class can have the same name if they have different prototypes. For example
the Hasht abl e Java class declares the following constructors:

Hasht abl e()

Hasht abl e(int initial Capacity)

Hasht abl e(int initial Capacity, float |oadFactor)
Hasht abl e(Map t)

How doesj cl ass determine which constructor to invoke when the user writessnyHT = Hasht -
abl e. new() ?

j ¢l ass constructs a prototype starting from the parameter passed by the user and looks for a meth-
od with a “compatible” prototype. In the example above no parameters were passed by the user, so
j cl ass searches, inj ava. uti | . Hasht abl e, for a constructor with zero parameters, and finds
one.

Let's see a more complex example. Suppose that you want to call the third constructor (Hasht -
able(int initial Capacity, float |oadFactor)).In thiscaseyouwould use acode
likethis:

<?bi ferno
nyHT = Hasht abl e. new( 4, 4)
2>

but this will cause the Er r _NoSuchMet hod error. The reason is that the literal 4 is trandated by
Bifernoin aJavai nt and no constructor exists with prototype
Hasht abl e(int, int)

The following table reports how Biferno trandates its primitive types to Java primitives:

Table 1. Biferno and Java Primitives

Biferno Java

boolean boolean

string javalang.String
double double

long long

unsigned unsigned

int int

char char
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Biferno

Java

array

array

Java has more primitives than Biferno. To address thisissue j ¢l ass, in addition to declaring the
"jclass' classitself, declares classes that complete the table above:

Table 2. Classes Declared by jclass (Other Than " jclass’ Itself)

Biferno Java
byte byte
short short
float float

Biferno byt e and short arethesameasi nt, and f | oat isthe same asdoubl e. They are de-
clared for the sole purpose of having the same primitives as Java available for prototype detection.

Now let us change the above example to:

<?bi f erno
nmyHT = Hasht abl e. newm( 4, float(4))
?>

The code now is correct and works as expected because a constructor with the requested prototype is
found.
Note that writing:

<?bi f er no
nyHT = Hasht abl e. new(4, 4.0) /| causes Err_NoSuchMet hod
?>

isnot correct because 4. 0 is mapped by Bifernoto doubl e, nottof | oat .

All we have said in this section about constructors applies in the same way to all class methods.

3.1. Typecast

In the previous section we stated that the prototype built from passed parameters must be "compat-
ible" with that of an existent Java method. That is, every parameter class must be "compatible" with
the corresponding parameter class in the searched Java method.

As an example we can use the put method we used in the previous example:
<?bi f erno

nyHT. put ("John", "Lennon");

nmyHT. put (" George", "Harrison");

nyHT. put ("Ri ngo", "Star");

nyHT. put ("Paul ", "MCartney");

?>

The prototype of put (as declared in Hashtable) is:

put (Cbj ect key, Cbject val ue)

but we called it using St r i ng (Biferno st ri ng) instead of Obj ect . The code is OK because the
Stri ng class can be typecasted by Java to a generic Obj ect (al classes are extensions of Ob-
j ect).

In particular Biferno uses the Java method:

publ i ¢ bool ean i sAssi gnabl eFrom(Cl ass cl s)
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of the JavaCl ass classto check if two classes are compatible and can be considered the same class
in the prototype detection phase.

4. Examples
4.1. Matcher and Pattern

In the following example we use the j ava. uti | . regex. Pattern class to substitute strings
within atext:

<?bi f erno

/] connect to Pattern class

Pattern = jclass("java.util.regex.Pattern")

/1 Initialize our text

text = "today is Sunday"

/1 call the static nmethod conpile that return a Pattern variabl e
p = Pattern. conpil e("\\bSunday\\b")

/1 the matcher nmethod return a java.util.regex. Matcher
m = p. mat cher (t ext)

/1l then we can apply the replaceAll on the Matcher
result = mreplaceAll ("Mnday")

$resul t
?>

the output of the exampleis:

today i s Monday

We can see that:

e Java static methods must be applied to connectors, not to instances, as in: p = Pat-
tern. conpil e("\\bSunday\\b").

» If the return value of a method is an object, Biferno automatically creates a j cl ass variable
pointing to the new object, result of the method, as in p = Pat-
tern. conpil e("\\bSunday\\ b"). We can ask the class of that object using the com-
mand: p. get C ass() . Primitive return values are mapped by Biferno into its primitive types,
sononew j cl ass variables are allocated.

» Theprototype of mat cher (asdeclaredinj ava. util.regex. Pattern)is
Mat cher mat cher ( Char Sequence i nput)

As we passed a string to the method and no error is returned, we desume that Java
Char Sequence and St ri ng are compatible (Char Sequence isreally an Interface but dis-
cussing interfaces goes beyond the scope of this article, see [JUSTJ] for details about Java Inter-
faces).

4.2. Reflection and arrays

In the following example we explore the Bi gDeci mal Java class using Java reflection. In particu-
lar we will list al the methods declared by the class Bi gDeci nal .

<?bi f erno
/1 connect to the class java.l ang. d ass
Class = jclass("java.lang. d ass")

/1 call the static method "forName" to get info about Bi gDeci nal
bdCl ass = C ass. forNanme("j ava. nat h. Bi gDeci mal ")

/1 get the array of methods

nmet hods = bdd ass. get Met hods()
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/1 display the nethods

t ot Met hods = net hods. di m

for (i = 1; i <= totMethods; i++)
$met hods[i] + "<br>"

?>

The output of the script is very long and | report here only the beginning:

public java.math. Bi gl nteger java. math. Bi gDeci mal . unscal edVal ue() ... (continues
From the example we desume that:

» Itisnot necessary to call the constructor (j ¢l ass. new) to haveanew j cl ass object. In fact
a method «cal can retun a new object, as in:  bdd ass =
Cl ass. forName("j ava. mat h. Bi gDeci mal ") .

* In the example the Java array returned by bdd ass. get Met hods() is automatically
mapped to a Biferno array. In particular a Java array of j ava. | ang. ref | ect . Met hod ob-
jects is mapped to a Biferno array of jclass object (each one pointing to a
java.l ang. refl ect. Met hod Java object)

» Since the array returned by bdd ass. get Met hods() is a Biferno array, af or command
can just loop on it printing each element. The print ($) command obtains a string implicitly call-
ing the Javamethod t oSt ri ng() of classj ava. | ang. ref | ect. Met hod.

5. Properties, Public, Private and Protected
Members

Properties of classes can be accessed (and modified). The same rules explained for methods are val-
id for properties too.

Note however that members (properties and methods) of Java classes can be invoked from Biferno
code only if they are public. Protected and Private members are not available to Biferno code and
cannot be accessed or modified.

If a non-public member is accessed the error Er r _Cant AccessThi sMenber isthrown.
For example consider the following code

<?bi f er no

/! connect to the class java.l ang. d ass

Class = jclass("java.lang. C ass")

[/l call the static nethod "forNanme" to begin reflection on Bi gDeci mal
bdC ass = C ass. for Nane("j ava. mat h. Bi gDeci mal ")

/1 get the class | oader of BigDeci mal

cLoader = bdd ass. get O asslLoader ()

/1 get the parent of the class |oader

$cLoader . par ent

?>

This code throws the Err _Cant AccessThi sMenber error because the par ent property is
private to the O assLoader class (instead, the get Par ent () method should be used).

For details about Java public, private, and protected members see [JUSTJ] (if you are interested in
Java Classl oaders see [JVCLD] or [UNCFN]).

6. The jclass nul | Property

Let's modify the previous exampleto try to obtain the correct ClassLoader of Bi gDeci mal (and its
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parent). We use the get Par ent () method instead of the par ent property.

<?bi f er no

/1 connect to the class java.l ang. d ass

Class = jclass("java.lang. d ass")

[/l call the static nmethod "forName" to begin reflection on Bi gDeci mal
bdCl ass = O ass. for Name("j ava. mat h. Bi gDeci mal ")

/1 get the class | oader of the class

cLoader = bdd ass. get O assLoader ()

/1 get the parent of the class |oader

$cLoader . get Parent ()

?>

We discover that this code throws a Er r _JCl assError error with message Error: can't apply
method to null at the line: cLoader . get Par ent () . What is happening is that the class loader
for Bi gDeci mal (cLoader)isjust nul I (you can discover why thisis the case by studying how
Java class loaders work).

nul | isaspecial Java object. It is an object of a certain class but with value 0. Biferno does not
have the concept of nul | , so if you want to create a Java null object to use in your Biferno code
you haveto usethej cl ass property:

jclass null

For example, to obtain a Java null object of class St r i ng use the code:

<?biferno String = jclass("java.lang.String") nullString = String.null ?>

If the above script isinterrupted by a debug command we see the following local variables|ist:

Figure 3. null jclassvariable example

Local
Name Type || Class Value
String var ||jclass||[java.lang.5tring]
nullstring||var | jclass| null [java.lang.S5tring]

7. Calling User Classes

User classes can be called by Biferno in the same way as Java Platform classes.
As an example we build the class HelloWorld from the Java code:

class Hellowrld

{

public static void main(String[] args)

iSayHeI lo();

public static void SayHel | o()
{
Systemout.printlin("Hello Wrld!'");

10
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}

put the codein afilecaled Hel | oWbr | d. j ava then type from the console:
javac HelloWorld.java

java Helloworld

and you should see on the consol e the output:

Hello World!

Now, we try to call the method SayHel | o() from Biferno:

<?bi f er no

/1 connect to HelloWrld class

Hel |l oWworld = jclass("Hel |l owrl d")

/1 call the static method SayHel |l o

Hel | oWor | d. SayHel | o()
?>

Running the biferno code we get the error:

Figure4. User classerror

ERROR OF CLASS "jclass"” (302)

Err_JavaException

class "jclass" error message:
java.lang.NoClassDefFoundError: HelloWorld

at line 2:
HelloWorld = jclass("HelloWorld™)

of file:
fLibrﬂryHWEbEEFHEFfDDCUMEHtSHtEEt_jﬂuﬂ.bfr

while operating on constructor:
vold jclass(string className ...)

it looks like Biferno (better, the VM inside Biferno) doesn't find my class. Really, that should be no
surprise as | didn't say where to look for it. To fix the problem we have to tell Biferno where my
classes are located. This can be done by setting the CLASSPATH environment variable. On my ma-

chine | added the following line to the Biferno startup script:
CLASSPATH=/ Li br ary/ WebSer ver / Docunent s

and restarted Biferno (refer to section Section 1.3, “Locating the VM library” to learn about setting

environment variables for Biferno on different platforms).

After the restart of Biferno my script returns no error and shows the following output:

11
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Hell o Worl d!

In the startup log of Biferno we can find the value of CLASSPATH as it is recognized by Biferno. If
it doesn't correspond to our classes location, check the value of the environment variable and be sure
that the Biferno process can see that value. If CLASSPATH contains many paths, they must be sep-
arated by the': ' character (or '; ' on Windows) .

8. JVM Cache and User Classes

Because the process of loading a class from disk to memory is slow, the VM does it only the first
time the class is invoked and then keeps the class in memory (in the VM cache) for successive exe-
cutions. The VM loaded by Biferno has this mechanism too, alowing Java methods included in a
Biferno script to be fast and efficient.

Nevertheless, the VM cache can be an annoying effect when we are developing a class because
every modification (and recompilation) of the class doesn't affect the copy already loaded in
Biferno.

As an example, consider the following modification to the source of the previous example:
cl ass Hell oWorld
public static void main(String[] args)

iSayHeI lo();

public static void SayHel | o()
{System out.println("Hello good World!");

} }
(I added “good” in the printed text). Type from the console:
javac HelloWorld.java
java Helloworld
and you should see on the console the new output:
Hello good World!
Executing the Biferno script, instead, you will continue to see:

Hell o Worl d!

This clearly is a problem and we need a fix for this (the brute force approach would be to restart
Biferno every time a modification is made, but thisis very slow and painful!).

To work around this the j cl assExt class must be used instead of j cl ass during the develop-
ment phase. j cl assExt isaclassthat uses a special ClassLoader that causes the classes not to be
cached by the VM.

Tip

The JVM removes a class from memory when the class loader that loaded it is
garbaged (exits from its scope). Normally the class loader used by Biferno is the Sys-
tem loader, that is never garbaged. Thej cl assExt class simply doesn't use the Sys-
tem class loader, but another one that exits from scope at every biferno script execu-
tion. A complete explanation of the Java Class Loaders would be very long here and is
beyond the scope of this article, if you are interested, you can see [JVCLD] or

12
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[UNCFN].

j cl assExt isdistributed inthe Ut i | s folder of Bi f er noHome and, to work properly, it needs
the Bf r Ol assLoader class loader. The latter is a class loader implemented by Tabasoft whose
.java and. cl ass filesarein BifernoHome. Copy the file BifernoHome/Bfr ClassL oader .class
toyour CLASSPATH folder and modify the script source to read:

<?bi f erno

i ncl ude(bi ferno. hone + "UWils/jclassExt.bfr")

/1 connect to HelloWrld class using jclassExt
Hel | owbrl d = jcl assExt ("Hel | oWworl d")

/1 call the static nmethod SayHel |l o Hel | oWorl d. SayHel | o()
?>

Note that, at this point, we need to restart Biferno because the class was already loaded in memory.
Restart Biferno and relaunch the script. From now on we will see al the modification to our Java
code just reflected in the Biferno script output.

Don't forget to replace j cl assExt with j cl ass when the debugging phase is finished because
the VM cache usually strongly improves the performance of your bfr/java pages.

9.] cl ass Constructor Complete Prototype

It can be interesting to read the j cl assExt implementation source file (it isin Bi f er noHone/
Util s/jclassExt. bfr).Inparticular the constructor:

<?bi f erno
voi d jclassExt (string cl assNane)
{
i f (biferno.os. Contains("UN X"))
sep = ":"
el se
sep = ";"
ar = uni x. get env(" CLASSPATH") . ToAr r ay(sep)
tot = ar.dim
nane = "/" + classNane + ".cl ass"
for (i =1; i <=tot; i++)
{ classFilePath = file.BifernoPath(ar[i]) + nane
if (file.Exists(classFilePath))
br eak
Bf r Cl assLoader = jclass("Bfrd assLoader")
cl = BfrC assLoader. new()
super (cl assNanme, cl, classFil ePath)
}
25

we can see that it calls the j cl ass constructor (super ) with three parameters. Really the proto-
typeof j cl ass constructor is declared as:

jclass(string classNane...)

and it can be considered as:

jclass(string classNanme, jclass classLoader, string classLoaderFil ePath)

with the second and third parameter always absent. If passed, the parameters after the first one are
interpreted as:
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e Ajclassvariablereferencing aJavaCl assLoader object

» Thepath of the. cl ass file containing the implementation of the class cl assNane (path fol-
lows Biferno conventions)

In this way the canonical (System) Class Loader can be substituted by a custom Class Loader (and
thisiswhat j cl assExt doesto work around the cache problem).

10. System.out, System.err and errors

In our previous example, the Java code executes the command:

Systemout.printin("Hello Wrld!");

and as a result, when the method is invoked by Biferno, we see the string “Hello World!” in our
browser window. In fact Biferno redirects standard output to the output of the bf r script (that is, it
addsthetext to the variable gl obal pageCut . body).

In particular Biferno redirect all the calls to:

Syst em out

to the bfr script output and the callsto

System err

to the Biferno error page j cl ass message. In this way we can have always a good description of

the errors and a stack trace is displayed to know which method caused the error and the callers of

the method itself.

j cl ass can throws the following class errors:

» Err_JavaClassNotFound: this error is thrown when a Java class having the name specified by
the user can't be found. Usually this error is thrown by the j cl ass constructor but it can also

arise from method calls.

» Err_JavaException: an exception was thrown by the Java code. The j cl ass message in the
Biferno error page gives more details about the exception.

» Err_JavaFieldNotFound: an internal error happened while getting the value of a class field
(property). It should never happen.

» Err_JavaStringTooLong: a Java string that was too long caused an error (this should never hap-
pen).

e Err_JClassError: agenericj cl ass error occurred. Thej cl ass error message in the Biferno
error page provides more details about the error.
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