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The jLab project aims to provide a Matlab/Scilab
environment

e with a scripting interpreter implemented in Java

e with the potential of linking dynamically Java
numerical computing code.

The system will perform very efficiently since the

Java class code executes very fast.

Moreover the potentiality for distributed ((

execution can be explored. —=)
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~——Project Summary

Keywords: Programming Environments, Java, Scientific
Software, Scripting, Interpreter, Reflection

License:

Project web site URL: https://jlab.dev.java.net/ m

Implementation language: java

Platform: totally platform independent- tested on
Linux, Solaris and Windows XP and it runs in the
same way, on all these different environments,
without any change of the code.



http://www.gnu.org/copyleft/gpl.html
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—Message from the owner

The jLab project aims to provide a
Matlab/Scilab environment with a scripting
interpreter implemented in Java, and with
the potential of linking dynamically Java
numerical computing code. The system will
perform very efficiently since the Java class
code executes very fast. Moreover the
potentiality for distributed execution can be
explored.
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—Description

environment ~ Matlab/Scilab like scripting language that is executed
by an interpreter implemented in the Java language.

This language will support all the basic programming constructs and
an extensive set of built in mathematical routines that cover all the
basic numerical analysis tasks.

Moreover, the toolboxes of jLab can be easily implemented in Java and
the corresponding classes can be dynamically integrated to the system.

The efficiency of the Java compiled code can be directly utilized for any
computationally intensive operations.

Since jLab will be coded in pure Java the build from source process is
much cleaner, faster, platform independent and less error prone than
similar C/C++/Fortran based open source environments (e.g. Scilab,
Octave).

Also the facilities of the Java language for distributed computation will
be explored to speed up scientific computations.
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£ jLab - Command Interface
File Toolhoxes Configuration Search Watch Clear Toolbars Help
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P Classes...

Approximate source code size:
Main project 500+ classes
Toolbox 130+ classes A
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~——What we pm/

Addition of toolboxes.
e MathFunctions

» atan2, IEEEremainder, max, min, pow,
random, rint, toDegrees, toRadians

e Equations

» first, second (Degree Equations)



Using this useful tool we can keep track of our changes
and different versions of the project. We can see the
differences between two versions and examine the
summary of changes through time.

n.dmst.aueb.gr - PuTTY
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~—Our contribution...

Summary of the changes

AboutGUIDialog
jExecObject
OperandToken
MathFunction
NumberToken
FunctionManager
Equations
AddSubOperatorToken
jExec\Tokens\Expression
jExec\gui\Console
jExec.Det.”
svm_predict

Errors

svm_train

load

FunctionToken

comments and documentation to

.properties



/ﬁrstanding and documentation of legacy system

In gemini (Red Hat linux 9 Server) we
can list contents of directories in a tree-
like format. In this way we can see how
our project is organized.

We execute the command tree -dl
jLabSrc

60 directories in JLabSrc!




~— User Interface

E jLab - Command Interface .:Panos & Georgia - ¥ilma version:. Advanced Topics in Software Engineering

File Toolhoxes Configuration Search ‘Ywatch Clear Toalbars Help

Coig Enmiyers evtob) # rinti2)
ATotEhaun = 2

Colig Enmivers evton] # soriid)
ATotEhaun = 2

Coli# EimiveTs evtonf) #

J-Lab

Stergios Papadimitriou

pers: F jiotis Ad. I Georgia - Vilma Todri
Based on JMathLib of:
Mark Sparshatt, Stefan Mueller, Alejandro Torras
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Opening brace on separate line.

Standard values often appear as editor
commands.

Consistent coding style
Readable structure etc.

To produce our changes we used various
programs. For example, Netbeans IDE,
Eclipse IDE and Textpad.



creenshots o anges

jLab - Command Interface .:Panos & Georgia - ¥ilma version:. Advanced Topics in Software Engineering

File Toolhoxes Configuration Search “Watch Clear Toolbars Help

it ElTdyeTs SeToAf] #
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J-Lab

Stergios Papadimitriou
Developers: Panagiotis Adamopoulos, Georgia - Vilma Todri

Based on JMathLib of:
Mark Sparshatt, Stefan Mueller, Alejandro Torras




~—betailed changes.. -

|1{
Matrix

exp : Calculates the exponent of a complex number
and takes as arguments the value as an array of double.
The result is also an array of double

floor : Rounds the value of the first operand down to
the nearest integer. Takes as argument a double array
and return the result as an operand token

In : Returns the natural logarithm of value. Takes as
argument an array of double and return the result as
an array of double too.



~—Petailed changes.. (2]

log : Returns the logarithm of value to the base. Takes
as argument an array of double and return the result as
an array of double too.

round : Rounds a value to the nearest integer. Takes as
argument an array of double and returns the result as
an OperandToken

sqrt : Calculates the sqrt of a complex number. Takes
as argument an array of double and return the result as
an array of double too.

sum : Returns the sum of all the elements of a matrix
per column. Takes as argument the matrix to sum as an
operand.



~—Petailed changes.. (3]

Math

atanz2: Converts rectangular coordinates (x, y) to polar
(r, theta)

I[EEEremainder: Computes the remainder operation
on two arguments as prescribed by the IEEE 754
standard.

Max: Returns the greater of two double values.
Min : Returns the smaller of two double values.

Pow : Returns the value of the first argument raised to
the power of the second argument.



~—Petailed changes.. (4]

Random : Returns a double value with a positive sign,
greater than or equal to 0.0 and less than 1.0.

Rint : Returns the double value that is closest in value
to the argument and is equal to a mathematical
integer.

toDegrees: Converts an angle measured in radians to
an approximately equivalent angle measured in
degrees.

toRadians : Converts an angle measured in degrees to
an approximately equivalent angle measured in
radians.
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~—bPetailed changes.. (5]

We added many classes and packages that we found in
the web...

For example some financial packages that can be
loaded by using the corresponding option.

We added a midi player so as “welcome” and “error”

sounds to be played. 3 =
We changed the user interface (UI). 3 ﬁ %
R

Many small changes more...
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/**Executes the equation - the code run is based on the index number
@param operands - the array of parameters
@return the result of the function as an OperandToken*/
public OperandToken evaluate(Token[] operands)
{
OperandToken result = null;
String input = operands.toString();
OperandToken result1 = new NumberToken(o);
/[execute the equation depending on the index
switch(index)
{
case FIRST:
double a = ((NumberToken)operands|o]).getValue();
double b = ((NumberToken)operands[3]).getValue();
double g = ((NumberToken)operands[6]).getValue();
g = b-g;
if (al=0) {
double temp_result =-b / a;

result = new NumberToken(temp_result);
}else{ ........




p-Ccode (2)...

public class sqrt extends ExternalElementWiseFunction
{
public sqrt() {
name = "sqrt’;
}
public double[] evaluateValue(double[] arg) {
double[] result = new double|[2];
double re =arg[REALJ;
double im =arg[IMAG];
double temp = Math.pow(re, 2) + Math.pow(im, 2);
double mag = Math.sqrt(temp);
if (mag > 0.0) {
if (re > 0.0) {

temp = Math.sqrt(o.5 * (mag + re));

re = temp;

im = 0.5 *im / temp;
}
else

result[REAL] = re;
result[IMAG] = im;



code (3)...

/**Calculates the arctangent of a complex number
* @param arg = the value as an array of double
* @return the result as an array of double*/
public OperandToken rint() {
double[][][] results = new double[sizeY][sizeX][2];
for (int yy=0; yy<sizeY; yy++) {
for (int xx=0; xx<sizeX; xx++) {

results[yy][xx][REAL] =
java.lang.Math.rint(values|[yy|[xx][REAL]);

results[yy][xx][IMAGINARY] =
java.lang.Math.rint(values[yy][xx][IMAGINARY]);

}
}

return new NumberToken(results);

)



P Fixcode

Before
Container box = Box.createHorizontalBox();

box.add(bones);box.add(bzeros);box.add(beye);box.add(binv
);box.add(butriag);box.add(breshape);
box.add(bany);box.add(bfind);box.add(bisEmpty);

After

// A (AWT) container object that contains boxes (other AWT
components).

Container box = Box.createHorizontalBox();

// Appends the specified component to the end of this
container. box.add(bones);

box.add(bzeros);
box.add(beye); ......



~—Formatting Java

® The IDE automatically formats your code.

NetBeans IDE 5.5,
File Edit Wiew Mavigate Source Refactor Buld Run CvS  Tools  Window Help

CEBE@E BAAL @ P>

Runtime | ..ava | [@% MidiPlayer java % | [@* plotFunction.java x | oplot java* % | welcome x | [G\™ jLab.java® x (= 5
errar.mid - B oD e _ 5
L) error. e TRFE B L% R g
- [Ey¥Lab. java - 2
: i fainFrame = | - 2
+ iy jLab T
H java.gif - - : :
i this.setLocation(xLocMainFrame, yLocMainFrame); =
) jLab.help this.setResizable (true); =
@ jrabEdi this.setVisible (true) ; = | &
[ jLsbEdit.resources this.addWindowlistener (this); B =
# reuralLib / set window's title
{3 numal this.setTitle (TITLE):
3 numal, TestFourier this.setResizable (true);
_ 70 _numal.Test ch1 ™
4 [T
‘MNavigator - ... :Inspector 0 x = new Panel():
ansl.setiize(new Dimension(l50, 150)):
Panel); GoTo »
InitMenuBar (this) ; SR '
InitConsole () ‘Web Service Client Resources 3
l.func\:wnCocla = new Vector(): . ) . Find Usages Alt+F7
interprecer = new InterpreterijarFilePath, jLabClassPq Show Javadac AlE+F1
interpreter.setOutputPanel (answer); Refactor 4
this.setVisible (true);
-
T = Fix Imports AlE+Shift+F D
179:27 IINSI Surround With try-catch Alk+Shift+
:Search Results T % I JUnit Test Results Fun File: Shift+F&
@, Find in Projects Mew Wakch... Chrl-Shift+F7
Toagle Breakpoint ChrH-FE
Eoutput Paste Chrl+y
51
Code Folds v o

* But in some cases the output wasn't satisfactory. So, we
had to do it manually until we produced an efficient
output.



—Batch files —

SET CLASSDIR=..\build\classes
SET SOURCEDIR=jLabSrc

SET JAVAC_OPTS=-classpath
%classpath%;dist\jLab.jar;. -d %classdir%

javac %javac_opts% jLab\*.java
javac %javac_opts% jLab\Graph\*.java
javac %javac_opts% jLab\wavelets\*.java

javac Yojavac_opts% jLab\weka\*.java ...

cd classes
java -classpath dist\jLab.jar;

j\xf\.;

AN a1y

%




~—Integration =

In order to make our changes and add
functionality to jLab project we had to integrate our
source code into the rest of the project.

Specifically, as far as matrix functions are
concerned, for example, we created and extended the
class ExternalElementWiseFunction.java which extends
ExternalFunction.java that is a class that already existed
and is considered base class for all external function
classes.

Moreover, in many cases we added source code in
already existing classes without disturbing the legacy
project!



™ Testing e

Scenarios

As far as testing is concerned, we conducted test cases and
implement examples of actual use.

jLab - Command Interface .:Panos & Georgla - Vilma version:. Advanced Topics in 50

File Toolboxes Configuration Search WWatch Clear Toolbars  Help

Coifg Evmdyere ovtobf! # sg(929)
AmotEhoopn = 30,414

CoifaE Erodyers svtodf! # so(925.12)
AmotEhoopn = 30,416

it ErodyeTs Svtonn! #

In this way we have tested the changes and confirm that
they work in the way they are supposed to do so.

Debug



ndbugs

* It looks for instances of "bug patterns” --- code
instances that are likely to be errors.

File Edit Mavigation Designation Help

Category | Bug Kind | Bug Pattern | € | Priority | ¢ fftr.java in jExec.Functions.s 0
|j Bugs (937) 35 if (!i{operands[l] instanceof NumberToken)) return null; =
o~ |j Bad practice (559 36 if |!'({operands[Z] instanceof NumberToken)) return null;
o[ Correctness (22) o
o [ Malicious code vulnerahility (70 i // get data fron arguuents
39 double[] a = [ (MunberToken)operands[0]).getReVecValuesFronine Ind
o [ Multithreaded carrectness () a0 double gaun[] = new double[3]:
o [ Performance (107) a1 int ¥ = (int)({NumherToken)operands[2]].get¥alue():
9 Doday (217 4z
¢ [ Casting from integer values (71 43 FFT.rfftr(a, gamn, N);
¢ O] int division result cast to double or loat (7 41
D|intdivisi0n result castto double o flaat in jExec Function 45 int Ndivz = (int]Math.floor(H/2]: H
[y int division result castto double or float in jExec. Graphics a8 ‘_i‘“'m_e U[]. values = new double[Z][Ndiw2+1]: // three top positi
D intdivision result castta double orfloat injExec OGraphi j; ;:: lti;tlll{;u; KeldivEs ] { L
Q int division result castto double orfloat in numal Analic | a0 i1 = 2fhtls
4] I | [+] 50 iz = 1141;
=T 51 wvalues[0][k] = a[il]; // real walues —
unclassified | L2 wvalues[1][k] = a[ig]; // imaginary wvalues
53 } =
1 ca S I Dl
| | ‘ Find | | Find Next | | Find Previous
int division result castto double orfloat in jExec Functions numanal rftr evaluate(Token[)
At rittr java:[line 45]
In method jExec.Functions.numanal.ritr.evaluate(Token() [Lines 31 - 57]
int division result cast to double or float
This code casts the result of an integer division operation to douhle or float. Daing division an integers truncates the resultta the integer value closestta zero. The factthat the result
was castto double sugaests that this precision should have been retained. What was probably meant was to cast one or both of the operands to double before performing the
division. Here is an example:
intx=2
inty=15;
IiWrong: yields result 0.0
double valuel = xiy;

S UNIVERSITY OF
http:/findbugs.sourceforge.net/ @




The program ckjm calculates Chidamber and Kemerer
object-oriented metrics by processing the bytecode of
compiled Java files.

C:\>java -jar ckjm-1.7.jar

C:\build\classes\jExec\Functions\Matrix\*.class
Class WM | DI [NO |CB |RF [ LCO |C | NP
C T |C 0O [([C | M e M
jExec.Functions.Matrix.xor 2 1 1|0 4 5 1 0|2
jExec.Functions.Matrix.max 2 1 0 5 9 1 0|2
iExec.Functions.Matrix.inf 2 1 |0 4 7 1 0|2
jExec.Functions.Matrix.magic 3 1 |0 4 8 3 013
jExec.Functions.Matrix.min 2 1 |0 5 9 1 0|2
jExec.Functions.Matrix.cumsum | 2 1 0 4 10 |1 0|2
jExec.Functions.Matrix.fliplr 2 1 |0 4 6 1 012
jExec.Functions.Matrix.ltriag 4 1 [0 5 10 | 6 0|2
jExec.Functions.Matrix.zeros 2 1 |0 +4 7 1 0|2
jExec.Functions.Matrix.prod 2 1 |0 4 5 1 0|2




: Coordination

with the development team — Mails

* Amo6: "root” <sterg@philippos.teikav.edu.gr>

Mpravo gia tin grigori prosarmogi sas ston kodika!!

> Fisiko einai na xathite ston kodika giati einai
poliplokos> kai xriazetai prosektiko diavasma.> >
Stergios
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— Documentation

We used Java /** comments that are read by javadoc.
For example:

/**Calculates the logarithm of a complex number
@param arg = the value as an array of double
@return the result as an array of double*/
public double[] evaluateValue(double|[] arg)




~—Documentation (2)

We used a doclet to generate the documentation. The
standard doclet generates HTML and is built into the

(=] )

File Edit Wiew History EBookmarks Tools  Help
a a O C O O [ ) =l PN o o =
» - - i (o [ Filesiiic: foocuments .20and+205ettings{Panagiotis/Deskrop/jlabjavadoc. hm [ | |[C]~|fiab project blog

54 DMST Announce

(2] advanced Topics in Softwar. . L} Turpa formiris Emamion. .. # EDUPCRTAL [ Course Grade [} overview Q|-
2l Classes = | EIEREFackage Class Use Tree Deprecated Index Help
Packages FREV NEXT ERAMES NO FRAMES

Graph

Exec.Constants Packages 5
Exec Det

Graph
Exec.Det.currency - =tapn
P m v 1Exec.Constants
- iE: Det

All Classes .

AboutGUIDIzI0g . jExec.Det.currency

addPath -

AddSubOperatorToken iExec.Det.fimance

ad| iExec.Det.quotes

AE euler method

AE Integral method jExec.Functions

AE _jacobnbndf methods - -

AE jmcobnmf _methods jExec.Functions.Bench

p - " -
gg a;};f;!;n:nggggods jExec.Functions. Chaotic
AE qadral method

AE rececof method

jExec.Functions.Crypto
AE _sumposseries method

AE fricub method 1Exec.Functions. DataFormats

AES

Algebraic eval jExec.Functions. FunFun

ig:: :E E\r/;ljlems jExec.Functions.General

and jExec.Functions.Graphics

any

AP _art methods jExec.Functions. Graphics.Graph2d

AP _artimat _methods - - -

AP difisys methods ~ [Exec.Functions.Graphics.Graph3d -
. . e

2 Jab jLab t i » BNl < g L |

Hopefully, we didn’t reached any XXX (means something
is probably wrong here) TODO (marks areas of further
work) or FIXME (marks areas of further enhancement)
comments.
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We tried to keep our blog up-to-date. So, we did many
posts which explain our contribution in jLab project.

Our blog is written mostly in Greek.

The post that is included below is our first post in our
blog.

“Auto 1o Blog dnpuovpyndnke pe oxomd va kpatdel
oavobopEC yia TNV epyacio oto padnpa «Eidikd O¢pora
TexvoAoyiac Aoyiopikov». H epyacio adopd otnv
OUVELCPOPA HOC OE €VaL project avorytol Kwolka. O
TPOCSTTOONCOUVE VA TO XVOVEWVOULLE GUVEXWC!”

URL:


http://project-jlab.blogspot.com/
http://project-jlab.blogspot.com/
http://project-jlab.blogspot.com/

EuxaplioTOUE..




