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Abstract 
 
Historically CoDaPack 3D has intended to be a software of Compositional Data with an easy and 
intuitive way of use. For this reason from the beginning it has been associated to Excel, a software 
known and used for many people. However, over the years different versions of Excel and 
Windows have been appeared and CoDaPack has had to be adapted to these new versions due to 
some incompatibilities. 

For this reason, and also because of CoDaPack only works with Excel under windows, the 
Girona Compositional Data Group has decided to implement a new software with at least the same 
capabilities and the same profile of users but independent of any other software. 

The graphical user interface has three different areas: The variables area, the data area and the 
results area which has a textual output window and independent graphical output. Also, because the 
new CoDaPack is being developed under Java code, the final software is going to work in any 
platform having a Java Virtual Machine: Windows, Linux and other Unix based systems.  

 
 

1.    Introduction 
 
CoDaPack and its follower CoDaPack3D 1.x (Thió-Henestrosa and Martín-Fernández, 2005, 2006) 
have been the only user friendly software available on Compositional Data Analysis since its first 
apparition in the beginning of this century. This software ran as menus inside Excel under Windows 
operating system. 

As a Whole package only exists another software called Compositions (Van den Boogaart and 
Tolosana, 2008) but its use is not intuitive as it is a set of R routines. There are also other packages 
that perform specific methodology: robCompositions (Templ, 2010) about robust estimation for 
compositional data, and Compos Analysis (P. G. Smith 2004 and 2010) an Add-In for use with 
Microsoft Excel but it is not freeware and it is centred on MANOVA analysis. Finally, there is also a 
lot of software that draws ternary diagrams. 

One of the problems of the association of CoDaPack with Excel and Windows were that after 
every actualization of Excel and Windows versions CoDaPack had have to be adapted as some parts 
were not supported on new versions. Also, after one specific windows security update CoDaPack 
stopped working because some components were disabled. 

Another of the limitations of CoDaPack was that it only ran under Windows operating system 
and all users of Unix based systems couldn’t work with CoDaPack. 

Mainly due to both reasons we decided to reprogram CoDaPack in order not to depend on other 
software and to build more stable software. This new package, now called CoDaPack 2.0, is being 
developed under Java code and the final software is going to work in any platform having a Java 
Virtual Machine: Windows, Linux and Unix based systems including MAC OS. Also it is intended 
to be easy to use and oriented to a non expert-computer users. 

The Package is still in a developing phase and on CoDaWork’11 we present the first capabilities.  
 
2.    CoDaPack 2.0 structure  
 
CoDaPack 2.0 main window (Figure 1) has four main areas: Menus, variables, alphanumerical 
results and data. Also graphical outputs appear in independent windows.  
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At this moment, the variables area is merely informative as only contains a list of the labels of 
the variables stored on the data part. In future version, direct access facilities are going to be 
available from this area. This window is useful if there is a lot of variables as it is easy to see their 
name and the order where they are placed. 

 

 
Figure 1. CoDaPack 2.0 structure: Menus on very top, variables on left side, alphanumerical results on right top and 

data on left bottom. 
 

The data part contains variables organized in columns. The window has and Excel like appearance 
but it doesn’t work as a spreadsheet as it can’t be edited. The data area is headed by a grey row that 
contains the label of the variables. Also each row is headed by a grey number that indicates the 
position. Variables could be numerical and alphanumerical but only alphanumerical are treated as 
categorical data.  

If a concrete data is a zero CoDaPack 2.0 distinguishes between non available data and non 
detected data. Non available data is a missing value or a structural zero and non detected data is a 
low value under detection limits. In this case it is useful to begin this data with a “<” sign that 
indicates a value inferior to this limit. 

When CoDaPack 2.0 founds an observation with non detected or non available data, it is skipped 
and not used. 

Finally, alphanumeric results appear on the right top of the window. On this part CoDaPack 2.0 
traces all commands performed by the user and write the alphanumerical results.  
 
3.    CoDaPack 2.0 menus 
 
The package has four main menus: File, Data, Statistics and Graphs. 

All procedures of CoDaPack 2.0 open a form with similar structure: on top left there is the Select 
Data area, on top right the Options area and on bottom right Accept and Cancel buttons (Figure 2). 

On Select Data area user should select the variables needed to perform the procedure. On this 
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area there are five or six elements depending on the procedure. On left side there is a box with the 
available data, on right side a box the selected data and between these boxes two arrows to transport 
selected variables from one box to the other. Also it is possible to select or unselect a variable by 
double click on it. On the bottom of this area there is a Reset button that empties the selected data 
box. Finally, the sixth element, Groups, available only on procedures of Statistics and Graphs 
menus is used to select a variable that contains a partition of the observation. By default this option 
is <No groups>, if a variable is selected the results will be done for every group of the partition. 
Depending on the procedure it is only possible to select a limited number of variables. For example 
Ternary Diagrams only allows selecting three or four variables. 

 

 
Figure 2. Numerical summary Form. 

 
The Options area is only used on procedures that need extra information to be executed. 
 

3.1   File menu 
 
File Menu (Figure 3) manages with data files. CoDaPack 2.0 stores the data in workspaces. 
CoDaPack 2.0 workspaces are ASCII files that contain mainly the data and its labels. 

 

 
Figure 3. File Menu and its submenus. 

 
Also, it is possible to import data from external applications. At this time it is only possible with 

Excel file. When a data set is imported from Excel a form appears (Figure 4) asking for the name 
file and where it can be found. Also this menu requires the first row of the spreadsheet to be read 
and if the first row of the data contains the labels and how to identify non available data and not 
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detected data. 
 

 
Figure 4. Import menu form. 

 
If the Excel file has more than one sheet then CoDaPack 2.0 asks for which of the sheets the user 
wants to use. 
 
3.2   Data menu 
 
Data Menu (Figure 5) merges two menus of ancient CoDaPack: Transformations and Operations 
and also adds some other capabilities.  
 

 
Figure 5. Data menu and submenus. 

 
3.2.1   Transformation 
 
The first option of this menu, transformations, concerns to the three transformations between real 
space to the simplex and their inverses. To perform the ILR transformation a sequential binary 
partition is needed to be introduced by the user by means of a form (Figure 6).  

On this form green indicates which parts could be selected at this step of the partition while red 
indicates which parts not.  

 

 
Figure 6. Form to enter the partition. 
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3.2.2   Operations inside simplex: Center, Perturbation, Power and Rounded zero 
Replacement 
 
Data menu also has operations inside the simplex, that is, operations which result are new elements 
in the simplex that appear as new variables at the data area of CoDaPack 2.0. 

Center data centers a set of parts selected. Also, optionally the center of the parts selected is 
written on the results area. 

Perturbate data performs a perturbation operation between selected parts and a perturbation 
vector given on options area of the form. 

Power data performs a power transformation of selected data with a constant placed by the user 
on options area. 

Rounded Zero Replacement substitutes the non detected data by its detection limit value 
following Martín-Fernández et al. (2003) methodology. Non available data are not substituted 
 
3.2.3   Categorize and delete variables 
 
The last two procedures of Data menu concern to variables management. It is possible to categorize 
a variable just converting it as string. Also it is possible to delete a set of variables. 
 
3.3   Statistics menu 
 
At this time Statistics Menu (Figure 7) only produces a Numerical summary of selected data. 
 

 
Figure 7. Statistics Menu. 

 

 
Figure 8. Output for Numerical summary. 
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Given a set of selected parts this procedure returns alphanumerical results. If selected by the users 
the output consists on (Figure 9) sample size, percentiles 0, 25, 50, 75 and 100, variation array and 
Total variance. 
 
3.4   Graphs menu 
 
There are seven types of graphs (Figure 9). One of the differences of the 2.0 version of 
CoDaPack3D is that all 2D and 3D graphics uses the same menu and depending on the number of 
variables they appear as 2D or 3D, except of Dendrograms of balances that are only two 
dimensional. 
 

Once a graph is drawn it is possible to zoom it by means of the mouse or a button. Also with the 
mouse it is possible to move the graph and, on 3D graphs, to rotate it. 

Also it is possible to save snapshots of the graph with Jpeg, Ps, Png and Bitmap formats. 
All graphs allow drawing observations by means of a group codification. Only categorical 

variables could be used to define groups. 
 

 
Figure 8. Graphs Menu. 

 
 
3.4.1 Ternary plots 
 
Ternary diagram (Figure 10) is displayed by default as not centred and without grid (only 2D) but 
both options could be activated or deactivated interactively while graph is open. Also it is possible 
to change the position of axes. 
 

 
Figure 10. Ternary diagram. a) Default display, b) With centring and grid, and c) After some zoom. 

 
If user selects four parts a tetrahedron is displayed. Figure 11 shows three snapshots of a 3D ternary 
diagram.  

Proceedings of the 4th International Workshop 
on Compositional Data Analysis (2011)

Egozcue, J.J., Tolosana-Delgado, R. and Ortego, M.I. (eds.) 
ISBN: 978-84-87867-76-7

6



 
Figure 11. 3D Ternary diagram. a) Default display, b) With centring, and c) After some rotation. 

 
3.4.2 Biplots 
 
By default CoDaPack 2.0 display 3 dimensional biplots unless user only selected three variables. 
Once the biplot is drawn the user could choose which biplot wants, Covariance, Symmetric scaling 
and Form (Figure 12). 
 

 
Figure 12. Biplot a) Covariance, b) Symmetric scaling, and c) Form. 

 
Also it is possible to show the display of alternatively first and second or first and third axis just 
clicking on a button and it is possible to move, rotate and zoom the display (Figure 13). 
 

 
Figure 13. Biplot a) display first and third axis, b) after some rotation, and c) after some zoom. 

 
At this time numerical output consists on just the cumulative proportion explained (Figure 14). 
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Figure 14. Numerical output for Biplot. 

 
3.4.3 Balance dendrograms 
 
Balance dendrogram routine asks for the user to define a sequential binary partition following the 
same steps as ILR transformation. 
 

Figure 15 shows the display of a dendrogram obtained from a data set with two groups. As a 
difference of CoDaPack earlier versions now, for each balance, a boxplot of each group is displayed 
and the balances are connected on the median of the whole population (Figure 15).  
 

 
Figure 15. Graphical output of Balance dendrogram routine. 

 
As numerical output this routine puts on data area the ILR transformation made with the data. 

 
3.4.4 ALR, CLR and ILR Plots 
 
CoDaPack 2.0 also allows plotting ALR, CLR and ILR transformations. Depending on the variables 
used the graphs will be two or three dimensional. 
 

On 3D graphs is it possible to se a view of XY and XZ by means of a button. Also it is possible 
to rotate and zoom (Figure 16). 
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Figure 16. ALR Plot a) XY view, b) XZ view, and c) after some rotation. 

 
3.4.5 Principal components 
 
Principal components routine has the same capabilities that ternary diagram routine adding the 
drawn of the principal components (Figure 17) 
 

 
Figure 17. Principal components a) Ternary, b) Tetrahedron, and c) Tetrahedron with centred data set ans some rotation. 
 
Also, as a numerical output this routine returns the cumulative proportion explained of these 
principal components (Figure 18). 
 

 
Figure 18. Numerical output for Principal components. 

 
4   Conclusion 
 
CoDaPack 2.0 is just at its beginnings. It will be presented for the first time at CoDaWork’11. But 
there is still a lot of work to do adding more routines and adding more capabilities on the existent. 

Respect to versions 1.x CoDaPack 2.0 takes a lot of advantages, the more important is that now 
is independent of other packages like Excel. Also it is available on multiple platforms as it is 
available on Unix based operating systems like MAC OS. 

Also it is faster executing and graphical output has been improved as they are interactive. 
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