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Figure A.5: The TMatchViz running dialog with start-button and additional process informations.
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Figure A.6: Same TMatchViz result screen as Figure 3.7, after rearranging the table columns and
sorted by the component size.
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Basic entities are:

∙ The class ch.uzh.tmatch.main.Runner for the main workflow.

∙ The class ch.uzh.tmatch.algorithm.utils.AlgorithmLoader used as an algorithm factory class.

∙ The abstract class ch.uzh.tmatch.algorithm.utils.AbstractAlgorithm used for all algorithms.

∙ The abstract class ch.uzh.tmatch.score.AbstractScoreModel used for all scorer models.

To implement a new algorithm, the class ch.uzh.tmatch.algorithm.ShortestPath can be used as a
template. Each algorithm must define its own algorithmId and a free() method for memory house-
keeping. The algorithm is loaded by the algorithm factory class and is added with a new creator
method. Finally, the creator method must be invoked to create a new instance of the new algo-
rithm, most likely by the Runner class or in any other part of TMatch.

A new scorer model is added by extending the abstract scorer model class. Again, each model
has to define its own algorithmId and a method according to the signature double calculate(int com-
ponentId). The model constructor method can be used to send additional variables to the model.
Finally, the Runner class must be extended to invoke this new model. Optionally, the global con-
figuration setting Global.SCORER MODEL LIST may be used to activate or deactivate the scorer
model. Therefore, the model id must be added to the default configuration /ch/uzh/tmatch/configu-
ration/TMatch.default.properties or appended during runtime to the Global.SCORER MODEL LIST
configuration parameter in the TMatchViz expert configuration view.

A.4 TMatch library creation

For the creation of the TMatch JAR library, an ant task used. Listening A.1 on page 53 shows the
used source code.

A.5 TMatchViz release creation

The following steps are necessary to create a new TMatchViz release.

∙ Build the TMatchViz project in NetBeans IDE. The JAR output folder will be
<PROJECT-DIR>\TMatchViz\dist\.

∙ Assure to have 7-zip installed and accessible through C:\Program Files\7-Zip\7z.exe,
or change the CreateRunnable.bat in the next step accordingly.

∙ In folder <PROJECT-DIR>\TMatchViz\starter\ edit the batch file CreateRunnable.bat
according to your needs. The files in this folder are seen in Figure A.7. The archive java-
bin.7z contains an already packed Java JRE 1.6. As already mentioned, Starter.bat is the start
batch file.
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1 <?xml vers ion =”1.0” encoding=”UTF−8” standalone =”no”?>
2 <p r o j e c t d e f a u l t =” c r e a t e r u n j a r ” name=” Create Runnable J a r for P r o j e c t TMatch”>
3 <t a r g e t name=” c r e a t e r u n j a r”>
4 < j a r d e s t f i l e =”D:/SVN/ t v i s /TMatch/ d i s t /TMatch . j a r ” f i l e s e t m a n i f e s t =”mergewithoutmain”>
5 <manifest>
6 <a t t r i b u t e name=” Bu i l t−By” value =”∖${ u s e r . name}”/>
7 <a t t r i b u t e name=”Main−Class ” value=”ch . uzh . tmatch . main . Main”/>
8 <a t t r i b u t e name=”Class−Path ” value =”.”/>
9 </manifest>

10 < f i l e s e t d i r =”D:/SVN/ t v i s /TMatch/bin”/>
11 < f i l e s e t d i r =”D:/SVN/ t v i s /TMatch/ s r c”/>
12 <z i p f i l e s e t excludes =”META−INF/∗ . SF” s r c =”D:/SVN/ t v i s /TMatch/ l i b /db2 jcc . j a r ”/>
13 <z i p f i l e s e t excludes =”META−INF/∗ . SF” s r c =”D:/SVN/ t v i s /TMatch/ l i b /db2jcc4 . j a r ”/>
14 <z i p f i l e s e t excludes =”META−INF/∗ . SF” s r c =”D:/SVN/ t v i s /TMatch/ l i b / i b a t i s −2 . 3 . 4 . 7 2 6 .

j a r ”/>
15 <z i p f i l e s e t excludes =”META−INF/∗ . SF” s r c =”D:/SVN/ t v i s /TMatch/ l i b /jgrapht−jdk1 . 5 . j a r

”/>
16 <z i p f i l e s e t excludes =”META−INF/∗ . SF” s r c =”D:/SVN/ t v i s /TMatch/ l i b /jgraph . j a r ”/>
17 <z i p f i l e s e t excludes =”META−INF/∗ . SF” s r c =”D:/SVN/ t v i s /TMatch/ l i b /jgraphlayout . j a r ”/>
18 <z i p f i l e s e t excludes =”META−INF/∗ . SF” s r c =”D:/SVN/ t v i s /TMatch/ l i b /prefuse . j a r ”/>
19 <z i p f i l e s e t excludes =”META−INF/∗ . SF” s r c =”D:/UniZH/ e c l i p s e /plugins/org . j u n i t 4 4 . 3 . 1 /

j u n i t . j a r ”/>
20 <z i p f i l e s e t excludes =”META−INF/∗ . SF” s r c =”D:/SVN/ t v i s /TMatch/ l i b /y . j a r ”/>
21 <z i p f i l e s e t excludes =”META−INF/∗ . SF” s r c =”D:/SVN/ t v i s /TMatch/ l i b /log4 j −1 . 2 . 1 5 . j a r ”/>
22 < f i l e s e t excludes =”∗ . x ls , ∗ S J P r o f i l e 0 . ser , r e l e a s e . t x t , user . proper t ies , TODO. t x t ,

l o g 4 j . log , . s e t t i n g s /∗∗ , s r c /∗∗ , bin /∗∗ , d i s t /∗∗ , l i b−s r c /∗∗ ,THESIS/∗∗ , P e r f T e s t /∗∗ ,
s t a r t e r /∗∗” d i r =”D:/SVN/ t v i s /TMatch”/>

23 </j a r>
24 </t a r g e t>
25 </p r o j e c t>

Listing A.1: TMatch library creation ant script. The used file paths must be adjusted before using
it.
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Figure A.7: The TMatchViz release builder directory.

Figure A.8: The TMatchViz directory content after installation.

∙ Run CreateRunnable.bat. The executable TMatchViz.exe will be created. This is now the
newest release of TMatchViz.

A.6 TMatchViz installation

To install TMatchViz, the file created in Section A.5 needs to be executed. It will extract the entire
system to a new subfolder called TMatchViz. The folder will contain around 113 MB data. Figure
A.8 shows the content of the TMatchViz directory. In order to get started, the following steps are
required.

∙ Configure iBATIS by renaming the appropriate template file
SQLMapConfig.properties.*.template to SQLMapConfig.properties and mov-
ing it to the library folder.

∙ The files StartNodes.txt, EndNodes.txt and TransactionTypes.txt should be edited now or dur-
ing the configuration step, while running TMatchViz.
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Figure A.9: The TMatchViz library directory after installation.

TMatchViz is now ready to be started by executing Starter.bat.

A.7 Properties

There are several locations, where properties files are searched for:

∙ <TMatchViz-Directory>/*

∙ TMatchViz.jar:tmatchviz/*

∙ TMatchViz.jar:tmatchviz/resources/profiles/*

There are several properties files stored:

∙ The TMatch default properties file is located in
TMatch.jar:ch/uzh/tmatch/configuration/TMatch.default.properties.

∙ The TMatchViz profile properties files are located in
TMatchViz.jar:/tmatchviz/resources/profiles/Profile.*.properties. To
change the existing profiles delete or modify the specific file.

∙ The ”user.properties” file is located in
<TMatchViz-Directory>/user.properties. To reset the user configuration values,
the ”user.properties” file must be deleted.

A TMatchViz profile properties file includes some additional entries, as seen in A.1. New
profiles are stored in the TMatchViz main directory or, if a new release is created, in the profile
folder of the JAR file.

Table A.2 shows all the TMatch default values, Table A.3 the valid input ranges.

A.8 Logging

The ch.uzh.tmatch.utils.Logger class is a simple logger facade. It provides several methods and
differs between several logging priority levels. In addition, Log4j is also connected to this Logger
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Property Key Summary

Search.Profile.Image This string value is the filename to an image file in the
TMatchViz.jar:/tmatchviz/resources/profiles
directory.

Search.Profile.Name This string value is the displayed profile name.

Search.Profile.Hint This string value is the profile description text.

Table A.1: The Scorer configuration key.

class. Since iBatis uses Log4j too, the log4j.properties file is used to activate the different logging
channels. As default, the ch.uzh.tmatch is set to ALL. The logging output is direct to the active
console window as well as to a log file called log4j.log. The log4j.properties configuration is valid
for TMatch and TMatchViz. To activate additional iBatis logging output, the prepared properties
must be uncommented in the log4j.properties file.

The following logging setup can be made.

∙ Configuration property: Global.MESSAGE LEVEL
The accepted values and theirs precedence are: ERROR > INFO > DEBUG > TRACE

∙ Log4j.properties file.
The TMatch logging output is controlled by Global.MESSAGE LEVEL, thus should not be
changed.
The iBatis logging channels are available by log4j.logger.com.ibatis.* and log4j.logger.java.sql.*.
Possible values are OFF, WARN, DEBUG.

A.9 Evaluation results

To simplify the evaluation charts, the number of nodes and edges was shifted by the factor of
ten to obtain a logarithmic scale. Table 4.1 shows all the results from the TMatch library evalua-
tion with the different component timings. Table 4.2, 4.3 and 4.4 shows the characteristics of the
different expander implementations.

In Figure A.10 the blocked expander threads, caused by a slow network connection, are shown.

Figure A.10: Thread view of the threaded DB-based expander influenced by a 10Mbit LAN and
permanent packet collisions.



A.9 Evaluation results 57

Property Key Default Value

GL.MESSAGE LEVEL INFO

GL.CONFIG TYPE UZH

GL.DB MODE ONLINE

GL.WRITE TO DB TRUE

GL.INCLUDING TP NODES FALSE

GL.REUSE EXPANDER DATA FALSE

GL.REUSE COMPONENT FINDER DATA FALSE

GL.SCORER MODEL LIST SizeScoreModel,
PassagePathScoreModel,
PassageScoreModel,
StartEndSetScoreModel,
TransactionTypeCountScoreModel,
TransactionTypeAmountScoreModel,
MaximalFlowScoreModel

GL.CREATE DB INDEX TRUE

NSE.DEPTH 10

NSE.NUM INCOMING EDGES 0

NSE.NUM OUTGOING EDGES 0

NSE.TOTALAMOUNT IN 0.0

NSE.TOTALAMOUNT OUT 0.0

NSE.THRESHOLD PASSAGE FLAG 0.0

NSE.REMOVE LONELY NODES TRUE

NSE.DB REUSE EXPANDED DATA FALSE

CF.THRESHOLD TOTAL AMOUNT IN FLAG 0.0

CF.THRESHOLD TOTAL AMOUNT OUT FLAG 0.0

CF.THRESHOLD PASSAGE FLAG 0.0

CF.MINIMAL COMPONENT SIZE 0

CF.CALC WEAK COMPONENTS TRUE

DPC.SLEEP DURATION 1000

DPC.SHOW MESSAGES FALSE

GL stands for the namespace Global; NSE for NodeSetExpander;
CF for ComponentFinder; DPC for DbPerfCounter

Table A.2: TMatch default configuration values.
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Property Key Input Range

GL.MESSAGE LEVEL INFO/DEBUG/TRACE

GL.CONFIG TYPE UZH/AlphaFin

GL.DB MODE ONLINE

GL.WRITE TO DB Boolean value

GL.INCLUDING TP NODES Boolean value

GL.REUSE EXPANDER DATA Boolean value

GL.REUSE COMPONENT FINDER DATA Boolean value

GL.SCORER MODEL LIST Comma-separated string

GL.CREATE DB INDEX Boolean value

NSE.DEPTH Integer value

NSE.NUM INCOMING EDGES Integer value

NSE.NUM OUTGOING EDGES Integer value

NSE.TOTALAMOUNT IN Double value

NSE.TOTALAMOUNT OUT Double value

NSE.THRESHOLD PASSAGE FLAG Double value: 0.0 to 1.0

NSE.REMOVE LONELY NODES Boolean value

NSE.DB REUSE EXPANDED DATA Boolean value

CF.THRESHOLD TOTAL AMOUNT IN FLAG Double value

CF.THRESHOLD TOTAL AMOUNT OUT FLAG Double value

CF.THRESHOLD PASSAGE FLAG Double value: 0.0 to 1.0

CF.MINIMAL COMPONENT SIZE Integer value

CF.CALC WEAK COMPONENTS Boolean value

DPC.SLEEP DURATION Integer value (msec.)

DPC.SHOW MESSAGES Boolean value

GL stands for the namespace Global; NSE for NodeSetExpander;
CF for ComponentFinder; DPC for DbPerfCounter

Table A.3: TMatch configuration values range.
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#Nodes #Edges Ratio Mem Runner Expander CF Scorer Overhead

100 100 1.0000 2.7 15.4 4.4 0.2 0.7 10.1

100 1000 0.1000 3.8 22.5 11.2 0.4 0.9 9.9

100 10000 0.0100 7 40.6 25.2 1.4 3.9 10.1

100 100000 0.0010 8.2 59.4 39.4 2.6 6.7 10.7

100 1000000 0.0001 56 125.7 94.5 2.6 10.4 18.2

1000 100 10.000 2.2 14.0 3.1 0.2 0.8 9.9

1000 1000 1.0000 2.9 21.2 9.5 0.3 1.5 10.0

1000 10000 0.1000 13 94.4 77.2 1.5 5.3 10.3

1000 100000 0.0100 56 407.2 251.6 35.7 108.8 11.1

1000 1000000 0.0010 343 6266.5 1667.3 2064.0 2515.3 19.9

10000 100 100.00 2.1 12.9 2.4 0.1 0.4 10.0

10000 1000 10.000 2.9 13.6 2.7 0.2 0.7 10.0

10000 10000 1.0000 3.1 19.4 7.7 0.3 1.3 10.2

10000 100000 0.1000 64 1165.6 939.4 13.3 201.7 11.2

10000 1000000 0.0100 605 9920.0 5967.4 412.5 3521.7 18.3

100000 100 1000.0 3.2 13.5 2.7 0.2 0.6 10.0

100000 1000 100.00 2.7 13.0 2.4 0.1 0.4 10.0

100000 10000 10.000 2.3 13.7 2.7 0.2 0.6 10.2

100000 100000 1.0000 3.1 21.1 8.1 0.3 1.4 11.3

100000 1000000 0.1000 389 46629.0 39793.2 64.4 6754.3 17.1

1000000 100 10000 3 13.8 2.5 0.1 0.4 10.8

1000000 1000 1000.0 2.7 13.3 2.4 0.1 0.4 10.3

1000000 10000 100.00 2.6 13.7 2.4 0.1 0.4 10.7

1000000 100000 10.000 3 14.6 2.6 0.2 0.6 11.2

1000000 1000000 1.0000 2.6 66.3 40.5 0.4 1.4 23.9

#Nodes or #Edges stands for the number of nodes or edges.
Ratio stands for the node-to-edge ratio.
Mem stands for the maximal used heap memory in megabytes [MB].
Runner stands for the time consumed by the Runner component in seconds [sec].
Expander stands for the time consumed by the Expander component in seconds [sec].
CF stands for the time consumed by the Component Calculation component in seconds [sec].
Scorer stands for the time consumed by the Scorer component in seconds [sec].

Table A.4: Evaluation results of the TMatch library.
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Max. Heap Memory [MB] Time Consumption [sec]
#Nodes #Edges Ratio RAM DB Threaded DB RAM DB Threaded DB

100 100 1.0000 2.9 2.9 2.6 5.10 2.6 7.7

100 1000 0.1000 2.7 7.6 2.6 16.93 2.6 16.2

100 10000 0.0100 4.5 10.0 3.4 29.98 4.9 21.1

100 100000 0.0010 39 29.3 5.1 48.91 8.4 34.5

100 1000000 0.0001 398 208.1 50 139.58 54 107.2

1000 100 10.000 2.1 0.6 2.6 2.90 2.4 4.3

1000 1000 1.0000 2.6 9.0 2.5 14.40 3 12.5

1000 10000 0.1000 5.2 89.6 4.4 144.72 4.9 96.4

1000 100000 0.0100 45 129.9 25 486.35 21 251.3

1000 1000000 0.0010 517 576.7 172 2779.58 171 1428.4

10000 1000 10.000 2.7 0.4 2.4 2.10 2.6 3.6

10000 10000 1.0000 2.3 7.4 2.8 11.34 3 10.4

10000 100000 0.1000 45 1095.5 15 1307.71 18 970.5

10000 1000000 0.0100 458 4876.2 216 7437.83 217 5191.7

100000 10000 10.000 2.6 0.3 2.6 17.06 2.8 3.7

100000 100000 1.0000 279 15.2 2.7 92.86 3.1 17.7

100000 1000000 0.1000 295 23381.6 113 24176.90 121 20156.2

1000000 1000 1000.0 2.1 0.2 2.6 1.84 2.3 3.4

1000000 10000 100.00 2.6 0.2 2.8 1.87 2.9 3.4

1000000 100000 10.000 2.3 0.3 2.8 2.19 2.4 3.7

1000000 1000000 1.0000 2.7 38.7 2.7 42.56 3.1 41.3

#Nodes or #Edges stands for the number of nodes or edges and Ratio for the node-to-edge ratio.
RAM, DB and Threaded DB addresses the nodeset expander implementation (see Section 3.4.4).

Table A.5: Evaluation results of the three different nodeset expanders.
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LAN speed #Nodes #Edges Expander

10 Mbit 100 100000 61.5

10 Mbit 100 1000000 167.9

10 Mbit 1000 100000 454.1

100 Mbit 100 100000 39.4

100 Mbit 100 1000000 94.5

100 Mbit 1000 100000 251.6

#Nodes or #Edges is the number of nodes or edges.
Expander stands for the expander time consumption [sec].

Table A.6: Evaluation results with 10 or 100 Mbit LAN speed.

A.10 Database related

Figure A.11 shows the DB2 Explain Plan rating without having access to database indexes. After
creating new indexes, the Explain Plan rating changed according to Figure A.12.

Figure A.11: DB2 Explain Plan query costs calculation without table indexes.
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Figure A.12: DB2 Explain Plan query costs calculation with table indexes.
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