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1 Introduction 
 

Distance Weighted Discrimination (DWD) can perform systematic bias 
adjustment in microarray data (https://genome.unc.edu/pubsup/dwd/). This document will 
focus on the following areas: Installation and Running of the software. 
 
2 Summary of Changes 
 
The following are changes since the initial release of DWDSSP 1.0. 
 

2.1 Changes in DWDSSP 1.21 
• Graphic User Interface was changed 
• The actual numbers of genes and samples  that are used for DWD adjustment 

and SSP prediction are displayed.  
•  

 
- 

•  
…. 
. 

 
 
3 How to Obtain DWD-SSP 
 
The current version of DWD-SSP is available and can be downloaded at 
https://genome.unc.edu/pubsup/dwd/ 
 
4 System Requirements 
 

• The current version of DWD-SSP has only been tested in Microsoft Windows XP 
and 2000.   

• Java Runtime Environment (JRE) 1.4 or above is required, you could download it 
from http://java.sun.com/j2se/1.4.2/download.html. It is absolutely necessary to 
verify that your default JRE is the one you have downloaded, rather than 
something else. You could start DOS and type “java –version” to verify that. 

https://genome.unc.edu/pubsup/dwd/


• At least 256M RAM is required, the more RAM you have, the better the 
performance of the software 

 
5 How to Install 
 
You need to use a program like WinRAR orWinZip to unzip the DWD.zip file you just 
downloaded, and extract the contents to your C: drive. After that you will have a fold 
“DWD” in your C: drive. 
 
The software should be directly installed under c: drive, or else you would have some 
configuration work to do.  There are three subdirectories under the DWD directory: “lib”, 
“bin” and “data”.  There are also some important files in the DWD directory: 
README.txt, “RunDWD.bat”, “DWD.jar” and other six jar files. 
 
The lib subdirectory contains all libraries and converted c executable.  
 
The data subdirectory can house all data files, including your original ones and output 
from DWD.   
 
Note: It is needed to put your input files into this folder to avoid any 
errors. 
 
6 How to Uninstall 
 
Simply delete the “DWD” folder in your C: drive. 
 
7 Where to find this documentation 
 
This manual for DWD-SSP is part of the DWD.zip. 
 
8 Data Formats 
 
The current version of DWD can take Stanford-like text delimited file and MAGE-ML 
format file as input. 

• For Stanford-like text delimited file. The first column of the Stanford-like text 
delimited file is identification, the second column contains some annotation, and 
data start from the third column.  The gene identification must be unique 
(duplicates are not allowed right now). The first row contains the information of 
samples; the second row of the data file has information about the response 
measurement (target variable); the rest rows store the gene expression data, every 
gene per row. The target variables are real number (1,2, 3, …) which represent 
different groups of your data; for example different platform of the data, different 
subtypes of the disease, different response to a medical treatment, etc. This kind 



of data sets has been extensively tested.  For DWD adjustment purpose only, the 
second line is not necessay, but it is abosulutely needed for SSP.  Two sample 
files are also included in the DWDdata subdirectory. The software can also detect 
the missing elements and non-digit values where a digit value is supposed to be 
and report each error one by one each time. The first two rows can not have any 
missing values.  Other lines with missing values will not be used and saved into a 
file named as NotLoadLines in the data folder.  Missing values can be imputed. 
see http://bioinformatics.oupjournals.org/cgi/reprint/17/6/520.pdf for a good 
introduction to the main ideas of, and methods typically used for, imputation, and 
see http://www.scripps.edu/researchservices/dna_array/new/Data_Analysis_SAM.htm for 
imputation software. When you edit the file with MS Excel, please delete any 
blank lines. We suggest using TextPad editor to modify your files. Here is the 
website to download TextPad: http://www.textpad.com/download/ 

 
• For MAGE-ML format file. We have tested files generated from Agilent and 

Affymatrix, either with internal data or external data files. At this time, validation 
with MAGE-ML.dtd does not work. Validation itself works, but it massed up with 
the reading internal data generated with Agilent software. The work-around is to 
delete those lines related to MAGE-ML.dtd in the .xml input files.  This is very 
important.  

 
 

10 How to Run DWD-SSP 
 

• Running of DWD 
There are two methods to start to run DWD.  
Method 1: Start DOS command line window, change the directory to DWD, type 
RunDWD.bat as shown in the Fig. 1. Using this method, the error message can be 
retained after you close DWD.  
 
 

 
 

Fig 1 
 

Method 2: In window explorer, double click RunDWD.bat. 
 
The GUI is split into four parts as shown in the Fig. 2. 
 
The upper left panel displays the results of the input and output files. 
The lower left panel displays the results of DWD type and Mean Adjust Type. 
The upper right panel is used to enter all parameters. 



The lower right panel is displays the running status.  
 
 

    
 
    Fig. 2 
 
 
For DWD adjustment,  click “Merge->Stanford Text Files”, the upper right panel 
displays all requirements you need to fill as shown in the Fig.3. 
 



 
 
    Fig. 3 
 
Load your two files you want to merge, and give a file name for the output files (merge 
the two files together),  select the “DWD Type” and “Mean Adjustment Type”, then click 
“Merge the files (DWD)”, and the DWD merge will start. Current version can only merge 
two files together at a time. 
 
If you do not know the format of the file, you can click the View File button besides the 
file as shown in the Fig. 4. 
 



  
 

Fig. 4. 
 
 
You also can find more details about DWD Type and Mean Adjustment Type by clicking 
the corresponding buttons as shown in the Fig. 5 and Fig. 6. 
 
 
 

 
 
    Fig. 5 



 
 
     Fig. 6 
Here are more details for those two parameters. 
 
DWD Type: 
 Standardized DWD: This option should be selected when the two data sets are not  
comparable in terms of scale (i.e. range of the expression values), such as occurs when 
merging data from different platforms, such as Affymetrix and Agilent. 
 
 Non-Standardized DWD: This option is useful when the scale (of the expression 
values) of both data sets are similar, e.g. for merging two data sets within the same lab, 
but from two fabrication batches. 
 
Mean Adjust Type: 
 Center at 0: Adjust the data so that both data sets have mean 0, when projected 
onto the DWD direction vector.  This should be selected when both data sets measure 
differential expression (e.g. Agilent or cDNA), or when the resulting merged data will be 
thought of as differential (e.g. an Agilent and an Affymetrix data set are being merged). 
 
 Center at the First Mean: Adjust data to have the same mean as the first data set, 
when projected onto the DWD direction vector.  This should be used for platforms 
involving absolute expression values, such as Affymetrix, and when the first data file has 
more samples or is considered as the standard one.  For example, fix the training dataset 
and adjust the testing dataset only 
 
 Center at the Second Mean: Adjust data to have the same mean as the first data 
set, when projected onto the DWD direction vector. Conditions for use of this are the 
same as above, expect the second data set is considered to be the standard one. 
 

• Running of SSP after DWD 



In our protocol, we run a DWD for training and testing dataset if the two datasets come 
from different platforms or different batches.  Clicking SSP will bring up the GUI for 
SSP as shown in the Fig. 7. 
 
 

  
 
    Fig. 7 
 
 
. Output 
   A. For Stanford-like text delimited file. 

 The output files include: DWD_input.txt, DWD_Vec.txt, and 
DWD_Non_Std_Output.txt/ DWD_Std_Output.txt (if you use default output). 
DWD_Non_Std_Output.txt/ DWD_Std_Output.txt  is the final output 
corresponding to the two DWD types.  But other files (DWD_input.txt and 
DWD_Vec.txt) will also be used in the visual diagnostics analysis.  Please do not 
delete them.  They are automatically overwritten from one run of DWD to 
another. 

  
   B. For MAGE-ML format file. 

    In addition to the same files generated as above, there are two extra output 
files, when MAGE-ML format files are used as input.  They are 
ExternalAdjustedDataFile.txt and DWD_Non_Std_Output.xml/ 
DWD_Std_Output.xml (if you use default output). The adjusted data will be 
stored in an external text file named ExternalAdjustedDataFile.txt. The text file, 



DWD_Non_Std_Output.txt/ DWD_Std_Output.txt (if you use default output) will 
be used for the visualization. 

 
11 Interpretation of DWD-SSP output 
 
11.1 Output of DWD 

The output files of DWD are in the same format of the input files, tab delimited 
txt files in Stanford microarray data format. But the output files have been DWD adjusted 
to remove the batch bias or platform bias. 

 
11.2 Output of SSP 

The output files of SSP are also in tab delimited txt format as displayed in the Fig. 
8.. The first row (in bold) tells the target variables (for example, the subtypes the cancer, 
the drug response group, etc). The first column (in blue) is the sample name. The last 
column (in white color and red background) is the predicted groups (predicted target 
variable). The real numbers in the middle (in pink) are the distance of each sample to the 
centroids of all the groups. 

 
Right now, the SSP software is using three distance functions: Euclidean 

Distance, (1 - Pearson Correlation) and (1 - Spearman Correlation). 
 
 

 



 
    Fig. 8 
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