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1 Executive Summary

This deliverable provides the second version of the Data Management Plan in INFORE at Month 18 of the project.
The deliverable will receive its final form in Month 36. To build the Data Management Plan we utilized the
respective template of the European Research Council (ERC): ERC DMP? provided by the Digital Curation Center.
We also followed the guidelines for FAIR (findable, accessible, interoperable, reusable) data management in
H20202. Since we aim to use the current document and its future versions as a single point of reference and
documentation for the datasets used or produced in INFORE, we provide an as detailed as possible description of
datasets and data management procedures.

Participating in the Open Research Data Pilot of the European Commission, INFORE provides access to portions of
data from all three use cases (Life Science, Financial, Maritime) of the project. We have setup an INFORE
community at Zenodo®®. Zenodo is implementing the FAIR principles® and is indexed by OpenAlR. In particular, we
currently share:

e Life Science Data: https://doi.org/10.5281/zen0do.3922263, https://doi.org/10.5281/zen0d0.3921049,
https://doi.org/10.5281/zenodo.3923070

Financial Data: https://doi.org/10.5281/zenodo.3886895

Maritime — AIS Data: https://doi.org/10.5281/zenod0.3754481

Maritime — Acoustic Data: to be uploaded by Month 19 of the project

Maritime — Composite Maritime Event Data: https://doi.org/10.5281/zen0d0.2557290

References to these datasets will be provided at the project web site and our contributions also appear in
https://datasetsearch.research.google.com/. Moreover, all publications in the scope of the project have been
uploaded under the INFORE community at Zenodo. All datasets in INFORE use cases do not involve sensitive
information.

1 https://dmponline.dcc.ac.uk/public_templates
2 http://ec.europa.eu/research/participants/data/ref/n2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
® https://about.zenodo.org/principles/
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2 Introduction

In INFORE, the developed technology will be tested in three different application domains. INFORE’s architectural
components are fueled by each application’s input data and are specialized in the execution of complex workflows
over multiple Big Data platforms and HPC infrastructures.

The Life Sciences Use Case builds a virtual laboratory for studying cancer evolution under the effect of
combinational drug therapies. To do so, it uses data stemming from in-silico models of multi-cellular system
evolution under circumstances found in in-vivo tumors. The Financial Use Case provides datasets involving stock
market data arriving in high-velocity streams. The aim is to forecast price swings of stocks, predict systemic risk
(i.e., great linkage between major market participants) and to aid in distinguishing investment opportunities. Finally,
the Maritime Use Case aims at improving Maritime Situational Awareness, i.e. the ability to perceive and forecast
activities and threats in maritime environments. To achieve that it fuses a variety of data including positioning — AIS
(Automatic ldentification System) data, quantities sensed by autonomous unmanned vehicles navigating at sea and
satellite image data. The aim of incorporating these data in the analysis is to correlate the heterogeneous data
sources towards the identification and forecasting of activities of “dark targets” that (intentionally) hide from AIS
monitoring systems. Finally, an additional source of data for each use case involves requirement collection and
expert user feedback.

This deliverable is organized so that it abides by the ERC DMP template!. For each dataset we firsts provide an
elaborate data summary and we then proceed with explaining our provisions for making the corresponding dataset
FAIR. In that spirit, Section 3 refers to Life Science data, Section 4 elaborates on Financial data, while Section 5
presents maritime data and management planning procedures. Section 6 refers to project publications, Section 7
comments on expert user requirements and feedback data. Finally, Section 8 clarifies ethical aspects.
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3 Life Science Data and Management Procedures

3.1 Life Science Data Summary

3.1.1 Origin of data — Purpose of data collection — Relation to the objectives of the project

Our goal is to develop a virtual laboratory to conduct in-silico simulations which: i) integrate heterogeneous sources
of experimental data as well as biological knowledge; ii) generate hypotheses about underlying mechanisms of
biological processes determining tumour growth, drug resistance and drug synergies in cells; iii) in-silico design,
test and optimization of treatments based on combination of drugs. The above spans all tasks within the scope of
WP1 of the project. For this, we integrate two simulation frameworks, an agent-based modelling one, namely
PhysiCell [1] [2] , and a Boolean modelling one, namely MaBoSS [3] [4] , into a software called PhysiBoSS [5] [6] .

PhysiCell is developed in Paul Macklin's lab*. MaBoSS and PhysiBoSS are developed in the Computational
Systems Biology of Cancer group at Institut Curie® (Paris, France). PhysiBoSS (from the merging of PhysiCell and
MaBoSS) is an adapted version of PhysiCell to integrate inside each cell a Boolean model computation. All the
aforementioned frameworks constitute open-source software and are freely available [2] [4] [6] .

Cell signalling in agent-  PhysiBoSS simulates multicellular
\ based modelling system with cell signalling
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Figure 1: Data generating software and purpose of data generation in the project.

( Drug synergy prediction

For the purposes of the project, a large number of simulations is being conducted over High Performance
Computing (HPC) infrastructure, available to INFORE by the Barcelona Supercomputing Center (BSC) partner.
What we seek for is to create a framework so that we can run simulations studying the behaviour of tumours of
realistic sizes (thousands or millions of interacting cell - agents®), with respect to the effect certain drug
combinations have on the evolving tumours. The effect is mainly, but not only, determined by three time series data

4 http://physicell.mathcancer.org/

5 https://sysbio.curie.fr/

6 PhysiCell has been parallelized with OpenMP, and its performance scales linearly with the number of cells.
Simulations up to 105-106 cells are feasible on quad-core desktop workstations; to run large simulations
corresponding to tumours of realistic sizes can only be possible with HPC infrastructure.
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on the number of non-apoptotic cell death (Non-ACD), apoptotic or proliferating cells. In this model, effective
drugs’ activity forces tumour cells into Non-ACD and fewer to apoptosis, as detailed in [5] .

The concept is to first selectively tag a sufficient number of performed simulations as “useful” or not, by employing
machine learning (active learning, in particular) approaches. For now, the “usefulness” of a simulation is determined
based on the evolution of the number of proliferating, apoptotic and non-ACD cells and on the shape of the
corresponding time series, in various timesteps of the simulation process. Based on the tagged simulations, INFORE
will automatically (at runtime), tag multiple, large-scale simulations run in parallel, forecasting whether they are
going to be useful or not. In case a simulation is forecasted to be useful, the applied drug combination is judged as
effective and the simulation is further monitored to interactively determine successive drug combinations. If a
simulation is forecasted to be “unuseful”, it is ceased. By correctly forecasting and ceasing unpromising simulations,
computational resources will be saved and devoted to new simulation instances with different parameters, cutting
down the time needed to explore high-dimensional parameter spaces and to find in-silico hypothesis. Furthermore,
utilized simulation models and parameters, as is the case with the agent-based model of PhysiBoss, will be
calibrated in the scope of the project for a particular cell line/type by using the drug experiments corresponding to
that particular cell line. With respect to the above goals, at a later stage, we will attempt to incorporate experimental
evidence on drug synergies, collected from public available resources such as the Drug Combination DataBase
(DCDBY)’.

The workflow from training the machine learning model, tagging and forecasting the fate of live simulation
instances will be drawn using the Graphical Editor of the INFORE architecture, the process will be optimized by the
INFORE optimizer and will be assisted by the Machine Learning and Forecasting Component of the architecture.

N
Name

Documentation Name
example_cells_with_ECM_mutants BN
example_spheroid_TNF_nopulse run0
example_spheroid_TNF_onepulse K
example_spheroid_TNF_pulse150

example_spheroid_TNF_pulse600

example_spheroid_TNF_pulsecont

example_spheroid_TNF_pulsecent_oxy
¢ example_spheroid_TNF_pulse150.zip

| README
Name
microutput
Name
output
| bn_conf.cfg B init.ot
| bn nodes.bnd | parameters_48xml
- | properties.xml
@ report.txt

Figure 2: Structure of folders for a single tumor simulation

3.1.2 Types and format of data generated — Reused data — Expected data size

The size of the produced data depends on the size of the simulated tumor and the simulation parameters as outlined
in the data dictionaries, later on in this deliverable. Indicatively, we note that simulating tumors of realistic sizes can
produce data at a rate of approximately 100 GB/min [7] .

7 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4275564/
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All the information related to a single run simulation is kept into a separate folder which we term the root
folder/directory. Naming conventions for all relevant data are provided in Section 3.2.1.2. The root folder contains
at least two folders as illustrated in Figure 2. The first folder named BN includes two ASCII files: bn conf.cfg
and bn nodes.bnd. These files describe the configuration of MaBoSS as well the boolean model itself and are
documented in [4] under the Cell Fate model repository. The second folder, run0 in Figure 2, termed run for short,
contains all input and output files of the simulation. In case the same simulation, with respect to drug applications, is
run multiple times using different parameters, respective folders are stored in (regular expression — alike convention
is used for generic namings in this document) /run\d*/ - named folder. The internals of the run folder are shown
at the bottom of Figure 2 as well. For all input and output files data dictionaries are provided as will be explained in
Section 3.2.3.

report.bd X]

simulated time num cells num division num death wall time oxygen tnf
a 1137 1137 1} 0.0211054 0 o]
30 1226 izl 0 12.8422 0 a
&l 1238 12 0 19.6248 0 a
a0 1252 14 0 23.808 0 a
120 1265 17 0 15.255 0 Q
150 1286 17 0 15.7466 |O 0

Figure 3: Example of content in the report.txt output file

Input files: The parameters.xml file describes the input configuration of the simulation. Details on the
internals and the schema of this file follow in Section 3.2.3. The init.txt file in Figure 2 allows the user to
create an initialization file containing information of the initial state of the simulation, cell types, positions, phases,
etc. This text file is referenced ina <initial configuration> element of parameters.xml. The output
of a simulation, in /cells %05d.txt/ files, as described below, can also be reused as the input init.txt file
to another simulation. A /cells %05d.txt/ file is a plain-text file where fields are separate by ";".Rows
correspond to individual cells and fields correspond to attributes depicting the form of the cell at a particular time
step. The properties.xml file® in Figure 2 is automatically generated, composing the union of
parameters.xml and MaBoSS configurations.

Name
B oxygen_t00000.6¢ X;Y;Z;Density_Value
microutput EL oxygen_t00300.6¢
output % oxygen $00600.5xt -387.5;-492.5;-492.5;1.12997e-14
E init bt nYunen mm
y free-roaming
| parameters_48.xml
_ | molecules
| properties.xm Oxygen
B reportt signalling
molecules
BL tnf_t00900.txt

BL tnf_t01200.txt
BL tnf_t01440.6xt

Figure 4: Structure and content of the microutput folder

Output files: The report. txt file includes the information about the number of cells that are alive or have died
in the various time steps (expressed in simulation time and wall time) of the simulation along with the concentration

8 The/ \d*/ in the file naming corresponds to the degree of parallelism under which the simulation is running as
will be explained later on in this section.

Doc.nr.: WPS8 D8.4
Project supported by the WPS8 T8.3 Rev.: 1.0
European Commission A -
Contract no. 825070 Deliverable D8.4 | °* 30/06/2020
Class.: Public

9 of 50



https://maboss.curie.fr/files/CellFate/CellFateModel.cfg
https://maboss.curie.fr/files/CellFate/CellFateModel.bnd

A€< INFORE Interactive Extreme-Scale
Analytics and Forecasting

of various densities (free-roaming molecules) such as oxygen and TNF®. The microutput folder inside the run
folder includes a series of /<densityName> t\d{5}.txt/ files describing the position (x,y,z in a 3D
simulation space) and the concentration of the corresponding density at various timesteps (included in the t\d {5}
part of naming convention) of the simulation as illustrated in Figure 4. Finally, the output folder, as shown in
Figure 5, contains text files named /cells \d{5}.txt/ and includes information about the status of the
individual cells. Respective data dictionaries follow at Section 3.2.3.

Name Name

Time;ID;x;y;z;radius;volume_total;

microutput [ cells_00000.6x radius_nuclear; contact_ECM;freezer;
output B ceils_00030:¢ polarized_fraction;motility; cell_line;
BT init.txt &L cells_00060.0¢ Cell_cell;phase;Cycle;NFkB
E cells_00090.txt

| parameters_48.xml

| propertiesaml B cell 001200 0;0;-51.319;-4.60791;-83.4242;8.5;2572.44;

B reportxt g:mx 5.11093;0:0;0.1;0.01;0;2.64371:10;-1

@ cells_00210.txt
Figure 5: Structure and content of the output folder

3.1.3 Data utility — to whom it is will be useful

The data will be particularly useful for the relevant scientific communities in their efforts to develop personalized
cancer therapies that will improve the treatment and the quality of life of cancer patients. Moreover, the target
audiences regarding the life science datasets include researchers in Life Sciences and in Computer Science fields
related to Big Data management, databases, data mining, machine learning and artificial intelligence fields.

3.2 FAIR Life Science Data

3.2.1 Making data findable including provisions for metadata

3.2.1.1  Standards for metadata creation, discoverability of data (metadata provision), approach towards search
keyword

PhysiBoSS uses XML format for metadata related to the input parameters.xml file, as proposed in the
MultiCellDS standardization initiative'®. At its current status, this parameter file complies with the earlier
MultiCelIXML project!!. Given this, the simulation data are searchable and discoverable using metadata tags and
keywords provided in the simulation parameters.xml file. Section 3.2.3 comments on data dictionaries used
and relates XML tags and keywords with their meaning and valid value ranges. Moreover, keywords can be
extracted based on the naming conventions used, which follow a regular expression-alike format. For instance, if a
simulated tumor is of spheroid shape, this keyword is included in the naming of the root folder, as will be described
shortly. To parse the XML files, PhysiBoSS integrates in its code the TinyxmI2 files'2, which are open sourced and
freely available®®,

BSC INFORE partner currently works in the development and upgrade of a new version of PhysiBoSS, following
the addon architecture proposed by Paul Macklin’s lab® The main idea is to uncouple the development and
maintenance of both tools so PhysiBoSS’s capabilities can evolve by adding new features, while being able to easily

® A TNF inhibitor is a pharmaceutical drug that suppresses the physiologic response to tumor necrosis factor (TNF),
which is part of the inflammatory response.

10 http://multicellds.org/

11 http://multicellxml.sourceforge.net/

12 https://github.com/gletort/PhysiBoSS/tree/5fd3fcc834064c4d51fh18fef360b760dee1440f/src/tinyxml

13 http://www.grinninglizard.com/tinyxml2/index.html
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keep the PhysiCell core functionalities up to date. Second, because PhysiBoSS has diverged from the current
PhysiCell release, there are currently two flavors for parameters (inputs) and outputs formats:

e The PhysiCell native formats (MultiCellDS + matlab files + SVF)
e The current PhyisiBoSS formats (MultiCell XML + txt (;separated) as already described)

So, in the new version of PhysiBoSS, the details of which are planned to be included in Deliverable D8.6 (Data
Management Plan V3) at Month 36 of the project, the aim is to support (at least for a while) both input/output
formats. Nonetheless, in the future BSC plans to proceed with the latest MultiCellDS standard.

Finally, inspecting the standards included in RDA Metadata Repository*, the "Minimum Information for Biological
and Biomedical Investigations" standard seems suitable, at a later stage of the project, to store the experimental data
from the combination drug experiments. However, a final decision on this issue is still to be made.

3.2.1.2  ldentifiability of data, naming conventions, clear versioning

Simulation data are shared through the INFORE page at Zenodo®®, which is implementing the FAIR principles.
Zenodo uses standard dataset identification mechanisms including Digital Object Identifiers (DOIs). In case new
versions of shared datasets exist, they receive their own DOI and their Zenodo description will include the link to
the older version(s). DOIs, metadata and keywords at Zenodo override naming conventions with respect to making
data findable.

We now describe the naming conventions used for the Life Science datasets in regular expression-alike format.
Please also recall our discussion in Section 3.1.2 about the contents of simulation files and folders.

Root folder:

/<Cellpopulationproperties>\* ?<Cellpopulationmajorparameters>\*? ?<Densities

Applied>\*? ?<DensitiesMajorParameters>\*?/

For instance, in a folder named spheroid TNF pulsecont oxy,
Cellpopulationproperties=spheroid, Cellpopulationmajorparameters=null,
DensitiesApplied 1=TNF, DensitiesApplied 2=oxygen, DensitiesMajorParameters
1= pulsecont, DensitiesMajorParameters 2=null. We have simulations of a tumor spheroid, with
different oxygen tolerance conditions, with one continuous pulse of TNF cytokine applications. The difference
among parameter files is the "oxygen_necrotic" value, which controls the threshold above which cells commit to
necrosis due to lack of oxygen.

MaBoSS files: are always named bn_conf.cfg and bn_nodes.bnd inside the BN folder of the simulation as
described in Section 3.1.2.

Simulation files: Each simulation can be run a number of times under different parameters, threshold values etc.
PhysiBoSS will then create a separate folder for each run named as /run\d*/. The input parameter file of the
simulation is named as /parameters ?\d*?.xml/ where 2\d*? involves the degree of parallelism used
when the simulation was run. output, microutput, report.txt, properties.xml, init.txt filesand
folders have fixed names inside a /run\d*/ folder. The microutput folder inside the /run\d*/ folder
includes a series of /<densityName> t\d{5}.txt/ fileswhere t\d{5} denotes the simulation timestep at
which the concentration of the corresponding density is reported. Finally, the output folder, contains text files
named /cells \d{5}.txt/.

Simulation data samples that are being made available within the INFORE consortium are uploaded at project code
and data platforms as detailed in Deliverable D8.2 Quality Assurance Plan, submitted at Month 6 of the project. For
instance, platforms such as Confluence?® and Bitbucket!” keep versions of uploaded data.

1 http://rd-alliance.github.io/metadata-directory/standards/
15 https://zenodo.org/communities/infore-project/
16 hitps://www.atlassian.com/software/confluence
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3.2.2 Making data openly accessible

Life Science data have been made available at Zenodo and under the INFORE community:
https://doi.org/10.5281/zen0d0.3922263, https://doi.org/10.5281/zen0do.3921049,
https://doi.org/10.5281/zen0d0.3923070

As described in Section 3.1.2 all data are stored in ASCII files and require no special software to get read and
processed. All data generation software is provided open source by the contributors. PhysiCell is developed in Paul
Macklin's lab*. MaBoSS and PhysiBoSS are developed in the Computational Systems Biology of Cancer group at
Institut Curie® (Paris, France). PhysiBoSS (from the merging of PhysiCell and MaBoSS) is an adapted version of
PhysiCell to integrate inside each cell a Boolean model computation. All the aforementioned frameworks constitute
open-source software [2][4][6]. Moreover, for visualizing simulation outcomes the open-source tools of
Paraview!819 and POV-Ray?® can be used. To parse the XML files, PhysiBoSS integrates in its code the TinyxmI2
files?!, which are open sourced and freely available®? in the code of PhysiBoSS. Finally, for easing the construction
of the init.txt file a separate executable is provided?. All related documentation is included in the above cited
references and footnotes.

To stream simulation data in the INFORE architecture in an online fashion (instead of reading PhysiBoSS output
files stored on hard disk), Athena has developed code that directs the output of PhysiBoSS to Kafka [8] . Athena
uses the cppkafka library, which is freely available on Github?3. Cppkafka is a version of Apache Kafka, that allows
C++ applications (like PhysiBoSS) to produce and consume messages using Apache Kafka protocol. Cppkafka’s
design is based on the rdkafka library?*. According to its creator, librdkafka is a C library implementation of the
Apache Kafka protocol with high performance. Thus, cppkafka library consists a librdkafka’s wrapper and provides
high level consumer and producer interface, as well as, some other utilities like a buffered producer (which
simplifies producer error handling) and a compacted topic consumer. Cppkafka lets us create Kafka
producers/consumers and respective configuration with very little code. Athena will examine the possibility of
making this code freely available after further testing and integration with INFORE architecture.

The simulation data is reproducible using PhysiBoSS, but large-scale simulations require HPC infrastructure to be
possible. There is no restriction in the Life Science data that INFORE can share, except from the fact that data used
in unpublished scientific papers will be made available after the acceptance for publication of the corresponding
papers.

Having mentioned the above, in INFORE we selectively make available simulation data which we judge will be
most useful for target audiences described in Section 3.1.3. The maximum allowed size of a dataset at Zenodo is 50
GB, but multiple datasets can be uploaded and there is no specific limit for communities?>.

3.2.3 Making data interoperable

In order to make data interoperable PhysiBoSS wiki?® provides metadata dictionaries for the parameters.xml
file. Here, we provide the metadata vocabularies provided by PhysiBoSS for easy reference and we also include data
dictionaries for the output files.

The parameters.xml file describes the various simulation parameters, expressed via respective XML tags
(elements) related to:

17 https://bitbucket.org/product

18 https://github.com/gletort/PhysiBoSS/wiki/Paraviewing

19 https://www.paraview.org/

20 hitp://www.povray.org/

21 hitps://github.com/gletort/PhysiBoSS/tree/5fd3fcc834064c4d51fh18fef360b760dee1440f/src/tinyxml
2 https://github.com/gletort/PhysiBoSS/wiki/PhysiBoSS CreatelnitTxtFile

2 https://github.com/mfontanini/cppkafka

2 https://github.com/edenhill/librdkafka

% hitps://help.zenodo.org/

28 https://github.com/gletort/PhysiBoSS/wiki/Parameters#-simulation-
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<simulation> parameters that refer to global properties of the simulation, e.g. the numerical time step, are
included in the simulation parameters XML element. Table 1 provides the metadata dictionary related to child

elements of the <simulation> XML element.

Table 1: Metadata Dictionary of Simulation Parameters

Parameter name

Default value
(range)

Description

time_step

0.01 min (0.001-1)

Diffusion time scale (smallest time scale). If no entities are
diffusing, can be higher. From here?’.

mechanics_time_step

0.1 min (0.01-5)

Time scale of motion, cell volume changes. From here?’.

cell _cycle time_step 6 min (0.5-10) Cell cycle time scale change of cell phase. From here?’.

maximal time 4320 min Duration of simulated time

output _intervals 60 min Frequency at which cells position and states are written to file.

output_densities 600 min Frequency at which microenvironment densities concentration
are written to file.

write_passive_cells 0(0or1l) If write the position of passive cells in output files or not

write_ratio_voxels 0.5 (0-1) Proportion of microenvironment voxel values to write to output
files (writing all of them can be pretty heavy)

number_of threads 10 Number of threads for parallel computing. Depends on the

machine used.

friction_passive cells

0.0001 (0.00001-1)

How easy will it be to move passive cells (if high, fixed cells).

mode_cell_cycle

0(orl)

Mode of calculation of the cell cycle: 0, cycling is defined as
in?. 1: cycling is dependent on the boolean network outputs.

number of densities >=1 Number of diffusing entities. By default, there is just one
(oxygen).
density 0 oxygen Name of the diffusing densities. Increment the indices in

"density_0" to define more than 1 (e.g. <density_1> tnf
</density _1>)...

bounding_box_xmin

200 pm (10-10000)

Definition of the boundary box surrounding all the simulation
space

bounding_box_xmax

+200 pm (10-
10000)

Definition of the boundary box surrounding all the simulation
space

bounding_box_ymin

~200 pm (10-10000)

Definition of the boundary box surrounding all the simulation
space

bounding_box_ymax

+200 pm (10-
10000)

Definition of the boundary box surrounding all the simulation
space

bounding_box_zmin

~200 pm (10-10000)

Definition of the boundary box surrounding all the simulation
space

bounding_box_zmax +200 um (10- Definition of the boundary box surrounding all the simulation
10000) space
minimum_voxel_size | 30 um (1-50) Spatial discretisation of the microenvironment. Length of one
side of the cube (voxel).
svg_coloring_mode Oor1l How to color the cells in svg output: 0, cytoplasmic radius and

nuclear radius are colored differently; 1, cells are colored
according to their phase

<cell properties>common to all cells of one cell line are given. This XML element is repeated for each cell
line, i.e., depending on how many cell lines the simulated cell population is composed of, this XML element appears
an equal amount of times. Table 2 provides the metadata dictionary related to child elements of the
<cell properties> XML element.

27 https://qith

ub.com/sysbio-curie/PhysiBoSS/wiki/Parameters#-references-
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Table 2: Metadata Dictionary of Cell Properties Parameters

Parameter name Default value
(range)

Description

motility_amplitude_min | 5 (0.0001-20)

Mobility of the cell, varying from min value to max according to
cell's internal state. Empirical unit: 0.0001 very slow (fixed), 20
fast motion

motility_amplitude_max | 5 (0.0001-20)

Mobility of the cell, varying from min value to max according to
cell's internal state. Empirical unit: 0.0001 very slow (fixed), 20
fast motion

polarity_coefficient 0 (0-1)

Amount of polarization of the cell: if 0, movement is totally
random. If 1, movement is totally defined by the cell's current
polarity axis

persistence 0.5 (0.0001-1000) | Persistence of the polarity axis: when value is high, cell will keep

its polarity axis constant for a long time. For low value, it will
aligned to its previous velocity very fast

mode_motility 0(©orl)

How motility is calculated. If 0, motion is always random. If 1,
motion is biased towards its polarity axis according to its
polarization coefficient

homotypic_adhesion_mi | 0.17 (0-10)
n

Cell-cell adhesion coefficient, for cells of the same cell line (0
means cells ignore each other). Discussed in?’. The value of the
coefficient varies from min to max value according to its internal
state (recruitment of cadherins)

homotypic_adhesion_ma | 0.17 (0-10)
X

Cell-cell adhesion coefficient, for cells of the same cell line (0
means cells ignore each other). Discussed in?. The value of the
coefficient varies from min to max value according to its internal
state (recruitment of cadherins)

heterotypic_adhesion_m | 0.17 (0-10)
in

Cell-cell adhesion coefficient, for cells of different cell lines (0
means cells ignore each other). Discussed in?’. The value of the
coefficient varies from min to max value according to its internal
state (recruitment of cadherins)

heterotypic_adhesion_m | 0.17 (0-10)
ax

Cell-cell adhesion coefficient, for cells of different cell lines (0

means cells do not attract each other). Discussed in?’. The value
of the coefficient varies from min to max value according to its

internal state (recruitment of cadherins)

cell_cell_repulsion 10 (0-50)

Hard-core repulsion coefficient of 2 cells that overlap. Discussed
in%.

ecm_adhesion_min 0 (0-50)

Strength of cell adhesion to the ECM (depends also on the local
ECM density). 0 means it does not adhere to the matrix. The
value of this coefficient varies from min to max value according
to its internal state (recruitment of integrins)

ecm_adhesion_max 0 (0-50)

Strength of cell adhesion to the ECM (depends also on the local
ECM density). 0 means it does not adhere to the matrix. The
value of this coefficient varies from min to max value according
to its internal state (recruitment of integrins)

ecm_degradation 0 (0-50)

Coefficient of cell degradation of the ECM (activity of the
MMPs). Empirical unit

cell_basement_membran | 10 (0-100)
e_repulsion

Hard-core repulsion between membrane (if defined) and a cell. If
0, the cell ignores the outer membrane (can cross it). Discussed
in%.

cell_ecm_repulsion 10 (0-100)

Hard-core repulsion between ECM and a cell. If 0, the cell
ignores the ECM (can cross it). Similar to cell-basement
membrane repulsion coefficient

max_interaction_factor 1.4 (1-2)

Factor of distance (compared to cell radius) until which a cell can
reach (with filopodia for example). Discussed in?’.

contact_cell cell thresh | 1 (0-5)

Threshold of contact from which cell will be considered as
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Parameter name

Default value
(range)

Description

old

having neighbor, for input of the boolean network. If 0, then the
input "Neighbor" of the network will always be 1

contact_cell ECM _thres
hold

1 (0-5)

Threshold of contact between the cell and the ECM density from
which cell will be considered as adhering to the matrix, for input
of the boolean network. If 0, then the input "ECM" of the
network will always be 1

protein_threshold

1(0-5)

Threshold of amount of protein bound to the cell (internal
accumulator) above which the cell is considered to internalize
this protein (input of the corresponding entity will be 1 in the
boolean network). The name protein can be used to set the
default for all densities. The name of a particular density can also
be precised (e.g. tnf_threshold)

cell_radius

8.5 um (1-30)

Radius of a cell, just after division (minimal radius). Default
value corresponds at a 3T3 fibroblast cell

nucleus_radius

5 um (0.5-10)

Radius of the nucleus of the cell, just after division

fluid_fraction

0.75 (0-1)

Fraction of the cell that is liquid vs solid. See in%.

phenotype_number

0(0;1;2;3;4)

Choice of cell phenotype (definition and properties of the cell
phases). Available choices are: 0, MCF7 like cell as in®’; 1,
MCF7 with fast deaths; 2, MCF7 with a cycle duration of 24h; 3,
3T3 like cell; 4, GO cells (cells cannot change phase, stay
quiescent)

secretion_rate

0.1 fg/cell/min (O-
5)

Speed of a density production by a cell when the cell secretion is
active. This value was chosen from a range of plausible value for
TNF in?.

uptake_rate

0.0025 /voxel/min
(0-0.1)

Quantity of density (e.g. TNF) consumed by a cell when it is
available. Empirical value

<network> properties related to the Boolean network computation describing the cell’s signaling states. The
majority of the parameters concerning the Boolean network structure are defined separately in MaBoSS network
files, with the MaBoSS conventions in .cfg and .bnd ASCII files stored in the BN sub-folder inside the root
folder. In the <network> XML element, however, the parameters that can be additionally defined are those
specific to PhysiBoSS simulations: update time step of the network and the definition of mutation which is specific
to each cell line. The same MaBoSS configuration (bn_conf.cfgand bn_nodes.bnd) files are used for all cell
lines, but the parameters as the transition rates can be varied across cell lines to simulate mutations in specific genes

up (or down)-regulations.

Table 3: Metadata Dictionary of Network Parameters

Parameter name

Default value
(range)

Description

network_update_step

10 min (0.1-100)

Frequency of updates of the network state. Compute a given
number of MaBoSS iterations (defined in MaBoSS files)
every network update step times.

mutation_0

Definition of a mutation: change the transition rate for one gene
up(down)-regulation for one cell line

mutation_0-
>symbol_name

e.g. $High_IKK [4]

Defines the transition rate value to change. Must be defined in
the MaBoSS network file with the exact same name

mutation_0->cell_line

0(0,1,2..)

Defines for which cell line this value of the transition rate is
defined

mutation_0->rate

0.0 (0-1 in general)

The value of the transition rate (0 will never happen, 1 is default
speed)

network_update_step

10 min (0.1-100)

Frequency of updates of the network state. Compute a given
number of MaBoSS iterations (defined in MaBoSS files)
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Parameter name Default value Description
(range)
every network update step times.
. Definition of a mutation: change the transition rate for one gene
mutation_0 - .
- up(down)-regulation for one cell line
mutation_0- Defines the transition rate value to change. Must be defined in

>symbol_name e.g. $High_IKK [4]

the MaBo0SS network file with the exact same name

mutation_0->cell_line | 0(0,1,2...)

Defines for which cell line this value of the transition rate is
defined

mutation_0->rate 0.0 (0-1 in general)

The value of the transition rate (0 will never happen, 1 is default
speed)

network_update_step 10 min (0.1-100)

Frequency of updates of the network state. Compute a given
number of MaBoSS iterations (defined in MaBoSS files)
every network update step times.

<initial configuration> of the population can be given separately describing the state of the cells (the
position of all initial cells, their state, size etc). As already discussed, with PhysiBoSS code, an executable
PhysiBoSS_CreatelnitTxtFile can be given, which allows the user to create the init.txt file containing this
information for given parameters and chosen modes. This file is referenced in the <initial configuration>
element. The output of a simulation can also be used as the input initial file to another simulation.

Table 4: Metadata Dictionary of Initial Configuration Parameters

Parameter name Default value Description
(range)
. If no initial file is provided, length of the initial sphere of cells to
sphere_radius 100 pm (10-10000) create. To choose from experimental conditions to mimic.
load cells from file init.txt Name of the file containing the initial position of all the cells

create_ecm_from_file | ecm.txt

Name of the file containing the initial value of ECM
concentrations (must contains a list of position (x,y,z) and
density value).

number_of passive_ce

lles 0 (0-100000)

If no initial file is provided, number of passive cells to add
(around the active cells sphere).

. . 1000000 min (0-
time_passive_cells

Change the repulsive capacity of the passive cells during the
simulation, after the time given (before not repulsing=phantom

maxtime) cells, after repulsing cells=obstacle). By default, value above
max time of simulation: no change
How injection of a density is simulated. Options are: -1, no
mode_injection -1(-lorOorl) injection; 0, injection in all the voxels of the space; 1; injection

only in the voxels at the outer boundary of the space

time_add_densityNam | 1000000 min (O-
e maxtime)

Time interval between density injection (e.g. TNF injection)
(default value is higher than simulation maximal time, so no
injection)

duration_add_densityN

10 min (0-maxtime)
ame

Duration of the pulse injection when there is injection to do

time_remove_densityN | 1000000 min (0-
ame maxtime)

Time at which to clear the microenvironment of all the density
(e.g. TNF) (corresponding by example to a washout/change of
solution)

densityName_concentr 7.2 fg/um”3 (0-100)

Concentration of injected density (name of the density followed

ation by _concentration: e.g. tnf_concentration)

Addition of an outer "membrane” that constrains all the cells
membrane_shape none e . .

inside this geometry. Can be: none, duct or sphere
membrane_length 0 If a shape is defined, length of the geometry (e.g. radius for the

sphere)
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Regarding the output data and respective dictionaries, as already discussed, an output and microutput sub-
directories are created in the root directory of the simulation.

A report.txt file is created inside the root folder giving a quick summary of the simulation, with the number of
cells that divided or died in between (defined in the input XML file) output times. This file is simple to interpret as
shown in the following exemplary content (first row includes headers):

simulated time num cells numdivision numdeath walltime oxygen tnf

0 1137 1137 O 0.0251834 18999 274.461

30 1228 91 0 22.5977 0.000994473 28.8518
60 1240 12 0 14.1297 5.12626e-11 0.484111
90 1246 6 0 13.4879 2.64152e-18 0.0439171

In the folder output, text files named /cells \d{5}.txt/ are generated during the simulation, containing the
current cells states (position/size/cycle state). One such file is created per simulation time point with the results of
each of the studied variables. This semicolon-separated file has a header row with the names of the variables and
one row for each agent (cells, in this case).

Table 5: Data Dictionary for cell state in /cells \d{5}.txt/ files

Output variable name Description

Time Simulation time

ID Cell-agent unique identifier

X Domain coordinate (X)

y Domain coordinate (Y)

z Domain coordinate (Z)

radius Float value indicating the radius of the corresponding cell-agent (um?) at a given

simulation time

volume_total

Float value indicating the volume of the corresponding cell-agent (um?)

radius_nuclear

Float value indicating the nuclear radius of the corresponding cell-agent (um?)

contact ECM

A boolean value indicating if the cell-agent is attached to the extracellular cell
matrix (ECM)

freezer

Indicates the level of cell freezing: 0 not, 1 cannot change volume, 3 (for bitwise
operations) cannot change volume and move

polarized_fraction

A number (p) between 1 and 0, showing how polarized the cell is

motility

Percentage of current motility amplitude (evolve between 0 and 1)

cell_line Integer identifier pointing to the cell line type to which the cell-agent belongs
(e.g. 0 correspond to the default MCF7 cell line)

Cell_cell Integer indicating the total number of contacts with other cells

phase The current phase of the cell cycle phase in which the cell-agent is at current
simulation time

Cycle Integer identifier pointing to the cell cycle model attached to the agent.

NFkB NF«B (nuclear factor kappa-light-chain-enhancer of activated B cells) is a protein

complex that controls transcription of DNA, cytokine production and cell
survival.

Example of output file for cells at time 0 (first row includes headers):
Time;ID;x;y;z;radius;volume total;radius nuclear;contact ECM;freezer;polarize
d fraction;motility;cell line;Cell _cell; phase Cycle;NFkB

0;0;,-46.758;-10.7294; -

85.806;10.0174;4210.69;6.02332;0;0;0.1;0.01;0;2.65594;0;0;-1
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0;1;-46.5751;7.86895; -
82.8054;9.81311;3958.3;5.90048;0;0;0.1;0.01;0;3.66865;0;0;-1
0;2;-31.2033;-37.4872; -
84.2829;9.5;3591.36;5.71221;0;0;0.1;0.01;0;2.99975;1;0;-1

Similarly, time-specific, semicolon-separated text files are built for the different densities (free-roaming molecules
on the extracellular space, such as oxygen, signalling molecules, microenvironment density, etc) in the
microutput folder. An exemplary output file for micro-environment density at time O is given below. The first
three columns correspond to spatial coordinates and the fourth to the value of the density (no header line):

-417.5;-492.5;-492.5;0.0630239
-357.5;-492.5;-492.5;0.0630185

The above metadata and data dictionaries facilitate interoperability, but to facilitate inter-disciplinary
interoperability we also cite references to scientific papers, links and other sources discussing basic concepts that are
relevant to the data.

3.2.4 Data re-use (through clarifying licenses)

The Life Science data space is made publicly available under FOSS licensing as described in Deliverable D7.3
Initial Business and Exploitation Plan, Dissemination Report, submitted on Month 18 of the project.

The data that have already been uploaded at Zenodo will be made incrementally updated with new contributions as
soon as the consortium partners assess that a new data portion relevant to the target audiences (see Section 3.1.3)
can be made available.

Since the Life Science data are generated in a controlled simulation environment the produced data are of high
quality with no particular lack of veracity. There may be incomplete data in cases when simulations where abruptly
stopped either as non-useful or due to software (e.g. lack of memory) or hardware (e.g. connectivity to workers)
issues.

There is no restriction to the use of data by third parties even after the end of the INFORE project. The data are
made available to allow others join forces and move forward the research in the area. As already noted, data out of
which novel scientific results are reached, will be made available when the corresponding papers get accepted for
publication or a technical report is made publicly available to repositories such as Zenodo and ArXiv.

3.2.5 Data security

Data recovery as well as secure storage and transfer of data procedures follow the procedures described in the
technical guidelines of the PRACE project?® for the INFORE consortium and MareNostrum 4 user’s guide® for
BSC partner.

There is no sensitive data used in the project (see also Section 6).

3.2.6 Allocation of resources

For Life Science data, costs for servers used throughout the duration of the project for scientific research are covered
as “other costs” in the overall project budget. These include the costs of data curation and preservation prior or after
data sharing. Since this data constitutes informational wealth of BSC and its scientific mission, useful simulation
data will be preserved and curated by BSC at own costs after the end of the project.

The Project Coordinator is responsible for data management issues throughout the project’s lifespan.

28 hitps://prace-ri.eu/wp-content/uploads/Technical Guidelines Call 21.pdf
29 https://www.bsc.es/support/MareNostrum4-ug.pdf
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4 Financial Data and Management Procedures

4.1 Financial Data Summary

4.1.1 Origin of data — Purpose of data collection — Relation to the objectives of the project

The goal of the financial data analysis in INFORE is to analyse high speed stock market data streams, train machine
learning models that extract valid patterns used to perform real-time suggestion and forecast of investment
opportunities, systemic risk (i.e., great linkage between major market participants) prediction and price swings.
Indicatively, to detect systemic risks, i.e., stock level events that could trigger instability or collapse of an entire
industry or economy, requires discovering and interactively digging into correlations among thousands of stock
streams. The problem involves identifying the highly correlated pairs of stock data streams under various statistical
measures, such as Pearson’s correlation over N distinct, high speed data streams, where N is a very large number.
To track the full correlation matrix results in a quadratic explosion in space and computational complexity which
renders interactivity, for very large N, infeasible. The problem is further exacerbated when considering higher-order
statistics (e.g., conditional dependencies/correlations). Similarly, stock correlations play an important role in order to
timely identify and suggest investment opportunities. For instance, having up-to-date information on clusters of
correlated stocks, one may use this information to choose to invest on other stocks in the same cluster when one or
more of the cluster members exhibit an increasing trend.

The idea in the scope of INFORE is to use the Graphical Editor Component of the INFORE architecture and draw
workflows specifying the steps of the real-time stock market streams’ analysis. These workflows will be
automatically optimized by the INFORE optimizer and get deployed by the Manager Component of the architecture.
The workflows make use of the online machine learning and forecasting facilities and heavily use the Synopsis Data
Engine Component of the architecture (see Deliverable D6.1 submitted on Month 12 of the project) in order to
ensure interactivity and real-time monitoring of risks and investment opportunities.

Real-time and near real-time data from the financial area include:
Foreign exchange rates

Futures on indices and commaodities

Bond markets

Stocks from worldwide exchanges and market indices.

Additional sources for financial data may also involve international interest rates and cryptocurrencies.

The Financial data streams in the scope of INFORE are collected via the Data API®® (see Figure 6) that has been
developed and owned by the Spring Techno partner, before and independently of the current project. As shown in
Figure 1 (upper right part of the API in the figure), the user can start/stop monitoring any listed or the entire list of
supported stocks using the Start Quote and Stop Quote buttons. Moreover, market depth data can also stream in by
using the Start Depth button. Each quote arrives as a separate stream and, as will be explained later on in this
section, the collected streams involve Level 13 (termed quote) and Level 222, Level 33 (termed depth) data.

Besides collecting real time data streams, Spring Techno has also made available to the project a repository of quote
and historical stock data. The description of these data follows in the upcoming section. At its current state the
repository includes quotes monitored from the start of the project and historical data from the past 17 years.
Although historical data are not part of the streaming analytics INFORE wishes to provide, they can be useful in
incorporating knowledge, such as seasonalities, in the real-time analysis process as well as act as an additional

30 http://www.springtechno.com/J-Data_API_Description.pdf
31 https://www.investopedia.com/terms/I/levell.asp
32 https://www.investopedia.com/terms/I/level2.asp
33 https://www.investopedia.com/terms/|/level3.asp
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dataset for serving experimentation purposes for research and papers developing novel ideas in the scope of the

project.

Upon being analysed, the raw data described above will yield derived datasets such as time evolving clusters or
correlations of stocks. Such data are already being generated as results of research papers in the scope of the project

[9] and will be considered in Deliverable D8.6 (Data Management Plan VV3) at Month 36 of the project.

?:';ﬁ Quotes
Login
User Name : |nikos

Password :|esesssees

Symbols

COMEX "HG "NoExpiry

COMEX "SI"MNoExpiry

Eurex-227028 MoExpiry
Eurex-845959-MNoExpiry
Eurex 965236 MoExpiry
Eurex-965238-MNoExpiry
Eurex-965264-NoExpiry

Eurex-965265-MNoExpiry
Eurex-365266-MNoExpiry

~E %SiﬁrtQuotﬁ

;.é Get Symbol List

'ﬂ Start quotes for all symbols

% Stop Quote

H Start Depth
Eﬂ‘: Stop Depth

v p Dep

h Stop guotes for all symbals

Quotes

Depth

Save quotes to file Clear

Log

Save market depth to file

Clear

2325 Symbols were successfully loaded
Please wait until symbols loaded. ..
SERVER:MAMES,DataAPI |Pipeling!
SERVER:PLUGIMS,QuoteTaiPan!
LOGIM,Logged in!

SERVER.: Connection success

SERVER:ORDERQUCTE,Added Eurex 365265 MoExpiry!

Figure 6: Financial Data Collection API

4.1.2 Types and format of collected data — Reused data — Expected data size

The data of each stock that is being fed using the Data API is stored in separate text files with an integer identifier
corresponding to the position of the symbol in the list, shown in the top-middle part of Figure 6. The . txt files for
Level 1, Level 2 and Level 3 data are kept in separate folders. These files are automatically assigned a naming at the
end of the day and Athena partner has developed code which loads the monitored streams into Kafka3* topics for

real time analysis purposes.

% https://kafka.apache.org/
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Name
B 25.6¢ D - YIS .

ate (MM/DD/YYYY), Time (HH:MM:SS), Price, Volume
B 310 08/23/2019,11:53:24.1.541,660

B 330
B 95.0¢

Figure 7: Level 1 Data from the Data API

The financial data repository, which Spring Techno has made available to the project, includes two root folders
named quotes and history for quote and historical data respectively. All files in these folders are ASCII, text
files, thought the file extension may differ to .his for historical data, .min for condensed quote data (explained
shortly) and . txt for quote tick data as those originating from the Data API.

history folder: Figure 8 shows the organization and file types in the history folder. The data in this folder is
organized in a number of . zip files, each containing a . his file. In each .his file a time-based compressed form
of quote data exists which are condensed to specific time frames. As shown in Figure 8, file records are of the form
“Date, Time, Open, High, Low, Close, Volume”. The meaning of these fields will be explained in Section 3.2.3.
Each folder contains data in the granularity denoted in its naming. For instance, 201901 shown in the figure says
that the . his file includes tuples for January 2019 for a specific exchange and stock.

¢ 201901_Forex-CAD-NoExpiry.zip . .
¢ 201901_Forex-CADCHF-NoExpiry.zip L 201901_Forex-CAD-NoExpiry.his

¢ 201901_Forex-CDF-NoExpiry.zip

01/01/2019,00:01:00, 1.3637, 1.3637, 1.3637, 1.3637, O
01/01/2019,00:02:00, 1.3637, 1.3637, 1.3637, 1.3637, O
01/01/2019,00:03:00, 1.3637, 1.3637, 1.3637, 1.3637, O

Date (MM/DD/YYYY), Time (HH:MM:SS), Open, High, Low, Close, Volume

Figure 8: history folder and file organization. The reason for the zero volume value is that, for Forex
markets no volume is available, as the trading of currencies is de-centralized and therefore not all volumes
can be accessed.

Doc.nr.: WPS8 D8.4
Project supported by the WPS8 T8.3 Rev.: 1.0
European Commission A -
sE5f | Contract no. 825070 Deliverable D8.4 [ >« | 30/06/2020
Class.: Public

21 of 50



A%: INFOR Interactive Extreme-Scale
N Analytics and Forecasting

e ¢ Forex-BRL-NoExpiry.zip
01122019 || Forex-BRL-NoExpiry.zip-min
01132019 ¢ Forex-CAD-NoExpiry.zip
01142019 || Forex-CAD-NoExpiry.zip-min
Date (MM/DD/YYYY), Time (HH:MM:SS), Price, Volume
01/13/2019,22:50:44,1.3266,1
01/13/2019,22:54:40,1.3266,1
01/13/2019,22:59:41,1.3266,1
01/13/2019,23:00:02,1.3262,1
— ForexBRLNoExpwyup . Sk Date (MMIDDIYYYY), Time (HH:MM:SS),
orexy Nol .
() Forex-BRL:NoExpiry.zip-mj xpiry.tut Open, High, Low, Close, Volume
: o — 01/13/2019,23:01,1.3262,1.3263,1.3261,1.3261, 8
¢ Forex-CAD-NoExpiry.zip 01/13/2019,23:02,1.3262,1.3262,1.3261,1.3261, 4
- s 01/13/2019,23:03,1.3261,1.3261,1.3261,1.3261, 6
L] Forex-CAD-NoExpiry.zip-min \ ;1/13/2;19,23:54,1.3252,1.3262,1.3261,1.3261, 12

|| Forex-CAD-NoExpiry.min

Figure 9: quotes folder and file organization. The reason for the volume value of 1 in the .txt file shown in
the figure, is that, for Forex markets no volume is available, as the trading of currencies is de-centralized and
therefore not all volumes can be accessed.

quotes folder: The file organization and structure in the quotes folder is illustrated in Figure 9. Inside the
quotes folder there is a number of sub-folders, one per recorded day of trades as shown at the top-left part of the
figure. For each day and for each stock (symbol) of an exchange (market) there is a couple of .zipand . zip-min
files. In each . zip file there is a . txt with Level 1 data composed of “Date”, “Time”, “Price”, and “Volume” of
the trade represented by the corresponding tuple. The meaning of these fields is explained in Section 4.2.3 as well.
Ineach . zip-min file there is a .min ASCII file with contents equivalent to those of the . his files as shown at
the bottom of Figure 8, but this time at the granularity of minutes of the day (at the bottom of Figure 9).

Finally, related to the size of the accumulated data that need to be analysed in an online fashion: depending on the
number of stocks, markets and depth that are being monitored, the collected data may amount to 450GB/day.
INFORE must support at least 500 stock market messages per second per studied market player under normal load
with growth rates up to a factor of 20 over normal load for stock market streams.

4.1.3 Data utility — to whom it is will be useful

Key stakeholders from the financial domain include Hedge Fund Managers, Investment Companies, Investment
Banks, Trading service providers. The financial dataset is also useful to researchers in Computer Science fields
related to Big Data management, databases, data mining and machine learning fields.

4.2 FAIR Financial Data

4.2.1 Making data findable including provisions for metadata
4.2.1.1  Standards for metadata creation, discoverability of data (metadata provision), approach towards search
keyword

Keywords can be extracted based on the naming conventions used, which follow a regular expression-alike format.
Moreover, in Section 4.2.3 we attach, among others, a dictionary that maps stock symbols with their full namings to

Doc.nr.: WPS8 D8.4
Project supported by the WPS8 T8.3 Rev.: 1.0
European Commission A -
Contract no. 825070 Deliverable D8.4 | °* 30/06/2020
Class.: Public

22 of 50



Ag% INFOR Interactive Extreme-Scale
N Analytics and Forecasting

facilitate not only interoperability, but also keyword search. Spring Techno does not currently create or maintain
metadata for either live financial streams or respective data placed at the shared repository.

To our knowledge there is no standard for financial metadata that matches the collected datasets and there is no
central regulatory authority that imposes the implementation of a specific framework. There have been efforts in
creating ontologies for relevant data, such as [10] , but these still do not match our datasets.

Therefore, we follow the basic approach for keeping metadata as described in Stanford Libraries®. In a nutshell, this
means that technical partners create and version metadata for the financial datasets as they work on them for
scientific publications [9] and within the scope of the WPs of the project.

The key is to collect all the necessary information (metadata) as we work and then link that metadata to the data files
themselves. This will help later in referring back to these files and it will make the structuring of metadata into a
future standard easier.

In each folder of the shared repository that the technical partners have worked on, we include a .docx or .pptx file
that describes the contents of the files in that folder. Explanations of abbreviations and column headers in all files
are also provided within the current document which is itself part of this endeavor. We also include references to
publications, such as [9] , that use and describe the data.

Below we provide a description of the metadata which Athena has created for the quotes folder of the shared
repository described throughout the current section.

Table 6: Metadata Creation for the quotes folder

Dataset Financial Data — quotes folder

Name

Project INFORE

Date of December 2, 2019

Metadata

Creation

Version 1.0

Creator Antonis Kontaxakis (ATHENA)

Relevant Antonis Kontaxakis, Nikos Giatrakos, & Antonios Deligiannakis. (2020, March 21). A Synopses

publications - Data Engine for Interactive Extreme-Scale Analytics. Zenodo.
Experiments  http://doi.org/10.5281/zenodo.3849978

Analysis Stock correlation matric computation, extraction of stock clusters and their real-time evolution,
Purpose application of distributed data summarization techniques

Number of 223
Folders

3 https:/library.stanford.edu/research/data-management-services/data-best-practices/creating-metadata/basic-
approach-metadata
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Namings INFORE FINANCIAL DATA\quotes\/"\d{2}\d{2}\d{4}s$/

INFORE FINANCIAL DATA\quotes\
/\d{2}\d{2}\d{4}$//<Exchange>-<Symbol> (<\.Index>)?-<ExpiryDate>.zip

Example INFORE FINANCIAL DATA\quotes\01112019 (date)
Namings INFORE FINANCIAL DATA\quotes\01112019\Amsterdam-AALB ‘NoExpiry.zip
INFORE FINANCIAL DATA\quotes\01112019\Amsterdam-AALB ‘NoExpiry.zip-min

4.2.1.2 Identifiability of data, naming conventions, clear versioning

Financial data that are shared through the INFORE page at Zenodo utilize the FAIR principles implemented by it,
i.e., standard dataset identification via DOIs, new versions of shared datasets receive their own DOI and their
Zenodo description is included in the link to the older version(s). DOIs, metadata and keywords at Zenodo override
naming conventions with respect to making data findable.

The sample data repository that is being made available within the INFORE consortium are uploaded at project code
and data platforms as detailed in Deliverable D8.2 Quality Assurance Plan, submitted at Month 6 of the project.
Platforms such as Confluence and Bitbucket keep versions of uploaded data.

We now describe the naming conventions used for the Financial datasets in regular expression-alike format. Please
also recall our discussion in Section 4.1.2.

quotes data namings (see also Figure 9): Each sub-folder of the quotes folder possesses a name that
corresponds to a date in the form MMDDYYYY, because that folder includes all the trades of that particular day and,

thus, it is named as /~\d{2}\d{2}\d{4}$/. For instance, in a folder named 11132019, we have all stock data
for 13/11/2019.

Inside the /~\d{2}\d{2}\d{4}$/ sub-folder, both .zip and . zip-min files as well as their respective . txt
and .min file contents are named as Exchange-Symbol<.Index>-ExpiryDate.txt and
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Exchange-Symbol<.Index>-ExpiryDate.min, respectively. The corresponding namings in terms of
regular expression-alike naming conventions are /<Exchange>-<Symbol> (<\.Index>) ? -<ExpiryDate>
(?:\.txt|\.min) /. Not that the .txt and .min files have the same name as the .zip and .zip-min
containers. In a nutshell, an exchange is a market where securities, commodities, derivatives and other financial
instruments are traded. A stock symbol is a unique series of letters assigned to a security for trading purposes.
Symbols are just a shorthand way of describing a company's stock. The expiry date stands for the expiry date of a
contract. A contract is a description of the commodity. Every derivative contract, which is based on an underlying
security such as a stock, commodity, or a currency, has an expiry date, though the underlying security usually does
not have any expiry date. Index, e.g., NASDAQ is optional. For instance: Forex ‘EURTRY ‘NoExpiry.txt says
that the data involves foreign exchange, which is a decentralized global market where all the world's currencies
trade, EURTRY refers to Euro and Turkish lira, while there is no expiry date for the contract.

history data namings (see also Figure 8): the history folder contains . zip files an inside each . zip file there
is an  ASCIl file .his with the same name. These files are named as
/"\d{4}\d{2}\ <Exchange>-<Symbol>(<\.Index>)?-<ExpiryDate>.his/. The date at the
beginning of the name corresponds to the month of every year for which stock data are provided, in the form of
YYYYMM. For instance, 201902 Tokio -7733 ‘NoExpiry.his says that the time frame of the condensed view
refers to February 2019, the Exchange involves Tokio, the 7733 symbol refers to Olympus Corp., while there is no
expiry date for the contract.

4.2.2 Making data openly accessible

Portions of Financial data have been made openly available at Zenodo and under the INFORE community:
https://doi.org/10.5281/zenodo.3886895 without further access restrictions. This includes quote and historical data
and documentation structured as described in the current deliverable.

Recent financial data of similar format, as those described in this section, are of commercial value and part of
current stock market analysis solutions provided by Spring Techno, before and beyond the scope of the project.
Therefore, shared data include quote and historical data that are older than a month.

Financial data are kept in simple ASCII files and require no special software to get loaded and processed. The
Athena partner has developed code in order to stream the tuples of the Data APl to Kafka®* topics, so as to later
process them in Big Data platforms supported by the INFORE architecture. This code is part of the open sourced
software stacks of INFORE and for Deliverable D8.6 (Data Management Plan V3) at Month 36 of the project,
Athena will consider detaching that particular part of the code from the rest of the architecture, in order to make it
available together with the shared financial datasets, along with appropriate documentation.

The Data API described in Section 4.1.1 and shown in Figure 6 is also a product of Spring Techno that has been
developed before and independently of the project. Although regulations related to stock exchange data require them
to be openly available on demand to ensure various types of transparency among stakeholders (see Section 3.5 in
Deliverable D8.1 Ethics Management Plan), in order to acquire this data in real time or near real time, via the Data
API, entails a fee for Spring Techno to respective data providers. Therefore, the Data API itself cannot be provided
open source.

Having mentioned the above, we currently make available Level 1 quote and historical data which we judge will be
most useful for target audiences described in Section 4.1.3. The maximum allowed size of a dataset at Zenodo is 50
GB, but multiple datasets can be uploaded and there is no specific limit for communities?®. INFORE partners are
still experimenting with the utility of Level 2 and Level 3 data for the relevant workflows in the scope of the project,
for instance see [9] , and we will examine the possibility to make available useful portions of such market depth data
together with Deliverable D8.6 (Data Management Plan VV3) at Month 36 of the project.

4.2.3 Making data interoperable

In this section we first describe the practical utility of Level 1-3 data of the Financial dataset and then provide data
dictionaries for each Level and of the historical data which provide a condensed, historical view of stocks’ activity.
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Level 1 is a type of trading screen used in stock trading that displays the best bid-offer-volume quotes in real time.
Level 2 provides market depth and momentum statistics to traders. It is intended to provide a bird's eye-view of
market action. About Level 3 data, this data has exactly the same format as the Level 1 and 2 data (Stock prices and
market depth), but Level 3 means that stock data comes from different exchanges/liquidity providers for the same
symbol.

3All three levels of quotes build on top of each other. Level 1 quotes provide investors with the highest bid and the
lowest ask prices for an individual stock. These types of quotes are the most common and is what private investors
see when they request information from their financial services company. Level 2 quotes provide the same bid and
ask information but also show the bid and ask prices for each individual market maker. This allows investors to
identify the market maker with the lowest bid/ask spread, which is important for larger investors who conduct high
volume and high frequency trades. Level 3 quotes provide all the information and services of Level 1 and Level 2
quotes. In addition, Level 3 quotes also grant an investor the ability to enter or change quotes, execute orders, and
send out confirmations of trades. These types of quotes are reserved for registered brokers and financial institutions.
Market makers, for example, participate in level 3 quotes, which allows them to execute customer orders®,

This historical data is also provided in time-based-compressed form, where ticks are condensed to specific time
frames. These files are of ASCII format and come in the form “Date, Time, Open, High, Low, Close, Volume”.
“Date” and “Time” stands for the end of a specified condensed time frame. “Open” represents the first price
occurred in this time frame, “High” stands for the highest price, “Low” stands for the lowest price and “Close” for
the last prices of the specified time frame.

Table 7: Data Dictionary for Level 1 (tick) stock data

Field Name Type Description
Date MM/DD/YYYY Trade date.
Time HH:MM:SS Trade time. Granularity to the second HH:MM:SS.
Price Number (14,8) Trade price per contract. Up to seven (8) decimal places.
Volume Integer (9) Number of contracts traded.

Example of Level 1 data tuple (no header line in the corresponding files):

01/15/2019,09:57:41,29.21,152
01/15/2019,09:58:45,29.2,190
01/15/2019,09:58:45,29.2,177

Table 8: Data Dictionary for Level 2 (Quote) stock data

Field Name Type Description
Date MM/DD/YYYY Quote date.
Time HH:MM:SS Quote time.
Bid Price Number (14,8) Bid price per contract. Up to seven (7) decimal places.
Bid Volume Integer (9) Bid size.
Ask Price Number (14,8) Ask price per contract. Up to seven (7) decimal places.
Ask Volume Integer (9) Ask size.

Example of Level 2 data tuple (no header line in the corresponding files):
01/15/2019,19:47:41,2724.5:4:2719:3
01/15/2019,19:56:46,11671:1:11672:3
01/15/2019,19:57:45,2725.5: 3: 2718:8

The data dictionaries for Level 1 (Table 7) and Level 2 (Table 8) data also cover Level 3 which come in the form:
Providername, Symbol, Date, Time, Price, Volume

Example of Level 3 data tuple (no header line in the corresponding files):
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Optiver, AAPL, 05/29/2020,11

:34:23, 812.23,1500

Virtu, AAPL, 05/29/2020,11:34:23, 812.24,1200

Table 9: Data Dictionary for Historical stock data

Field Name Type Description
Date MM/DD/YYYY End date of the condensed time frame.
Time HH:MM:SS End time of the condensed time frame.
Open Number (14,8) First price occurred in this time frame.
High Number (14,8) Highest price occurred in this time frame.
Low Number (14,8) Lowest price occurred in this time frame.
Close Number (14,8) Last price occurred in this time frame.
Volume Integer (9) Number of contracts traded.

Example of historical data tuple (no header line in the corresponding files):

01/02/2019,15:35:00,36.98, 37
01/02/2019,15:40:00,37.02,37
01/02/2019,15:45:00,36.81, 36

.07,36.88,37.01,58
.06,36.82,36.82,81
.88,36.66,36.87,67

To further facilitate interoperability, we also provide a dictionary of, approximately 2500, symbols frequently used
in the Financial datasets. The first column holds the exchange/market, the second the symbol (abbreviation) of the
stock, the third column is the full stock nhame and the fourth the currency at which the symbol is traded. The full list
of mappings is included in Attached File 1.

=

symbs.txt

Attached File 1: Dictionary for Symbol to Full Stock Name Mapping

Example of Symbol to Full Stock Name mapping (no header line in the corresponding files):
Amsterdam, AALB, Aalberts NV, EUR

Amsterdam, AGN, AEGON N.V.,EUR

Amsterdam, AKZA, Akzo Nobel, EUR
Amsterdam, APAM, Aperam S.A.,EUR

4.2.4 Data re-use (through clarifying licenses)

The Financial data space is made publicly available under Creative Commons 4.0 licensing as described in
Deliverable D7.4 Initial Exploitation and Business Plan submitted on Month 18 of the project.

Based on Spring Techno’s extensive experience the financial data are highly regulated and of high quality. There
may occasionally be gaps due to connectivity issues with the live stream sources, but these gaps are estimated to
only 0.1% of the tuples in the shared repository.

The data that have already been uploaded at Zenodo will be made incrementally updated with new contributions by
the end of the project. Data out of which novel scientific results are reached, will be made available when the
corresponding papers get accepted for publication or a technical report is made publicly available to repositories
such as Zenodo and ArXiv. There is no restriction to the use of the Financial data, shared through Zenodo, by third
parties even after the end of the INFORE project.
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4.2.5 Data security

Quote data are backed up on a daily basis and are kept in multiple replicas within Spring Techno’s premises.
Historical data are extracted, backed up and replicated accordingly on a per month fashion. All procedures of data
recovery, secure storage and transfer of data abide by good everyday business practices followed by Spring Techno.
There are no sensitive data involved in the Financial dataset. In contrast, regulations related to stock exchange data
require them to be openly available on demand to ensure various types of transparency (see Section 3.5 in
Deliverable D8.1 Ethics Management Plan) among stakeholders.

4.2.6 Allocation of resources

Spring Techno claims costs for servers as “other direct costs” in the project budget. After the end of the project,
Spring Techno will continue to preserve the data on its own expense.
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5 Maritime Data and Management Procedures

5.1 Maritime Datasets — Collection Purpose — Relation to project objectives

For the purposes of the Maritime use case in INFORE’s WP3, a number of historical and real-time datasets are
being collected/re-used and fused in order to provide enhanced Maritime Situational Awareness (MSA), i.e. the
ability to perceive and reason about activities, events and threats at sea. This use case incorporates various
categories of data, analyzed later on in this section, including: AIS Raw data and AlS-derived Kafka streams as well
as Patterns of Life (observable activities described as patterns), thermal camera data, acoustic sensor data and image
- Copernicus (Sentinel-1, Sentinel-2) data. AIS data provide vessel identification and positioning information.
However, vessels provide such information on a voluntary basis and basing MSA solely on AIS data poses barriers
in case of uncooperative targets (vessels), termed as “dark targets”. Dark targets hide their identity and position and,
thus, respective information is inevitably missing from the MSA analysis algorithms.

INFORE Platform
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Figure 10: Maritime Data Analysis Workflow — High Level (Partial) Picture. SDE stands for Synopses Data
Engine (SDE). STS stands for Ship-to-Ship Transfer Events.

Because of the above, we aim at fusing historical and online AIS data with data coming from sensors placed on
autonomous vehicles that navigate at sea and collect nearby vessel information. These vehicles do not provide vessel
identification information, but are equipped with acoustic and, potentially, camera sensors collecting nearby vessel
data related to vessel type, size, etc. To achieve more complete and accurate MSA, one has to combine the various
data sources and perform data analysis tasks in order to derive activities and events at sea. Using large-scale data
fusion techniques and real-time analytics, we can also predict such events, as well as possible risks and threats and
enable stakeholders to take actions to prevent them.

Figure 10 shows a high-level workflow designed to serve enhanced MSA purposes. The concept illustrated in Figure
10 is to: (a) fuse continuous/real-time and historic, heterogeneous data sources for specific, geographic areas of
interest, combining AlS, acoustic and image data, (b) use the synopsis facilities of the SDE Component of the
INFORE architecture to construct compact data summaries that will bring important data properties to the front and
harness the volume, velocity and complexity of datasets, and then (c) detect or forecast various types of MSA events
(in a two level hierarchy in Figure 10).
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Such workflows will be graphically specified using the Graphical Editor Component of the INFORE architecture
and get optimized by the Optimizer Component. The Machine Learning Component of INFORE can be used for
target classification purposes, while the Complex Event Forecasting Component is to be employed to detect and/or
forecast MSA events.

We further comment on the purpose each maritime dataset serves later on in this section.

5.2 Maritime Data utility — to whom it is will be useful

Maritime data are of value to maritime authorities, ship operators, brokers, maritime insurance companies, supply
chain managers, data-intensive maritime businesses, maritime intelligence companies, developers working in related
fields. Moreover, the target audiences regarding the maritime datasets include researchers in Computer Science
fields related to Big Data management, databases, data mining and machine learning fields.

5.3 Datasets and Dataset Summary: Origin of Data — Types and format of
collected/generated data — Reused data — Expected data size

5.3.1 AIS Raw Data

These data are formatted using standard Automatic Identification System (AIS) format®® gathered by
MarineTraffic’s proprietary, vessel monitoring network. They are available both in historical form with
approximately 100 GB of data collected per day, as well as in a streaming fashion. In the streaming version of the
data, each of the hundreds of thousands of vessels being monitored corresponds to a separate stream and the position
of each vessel gets updated based on the class of the transponder and the moving status of the vessel itself¥”. AIS
data are being used to generate vessel trajectory density maps, infer preferred routes at sea, for vessel monitoring
and anti-collision purposes among others.

MarineTraffic has set up, in its premises, a computer sub-cluster devoted to INFORE. The rest of the INFORE
architecture can access streams of AIS Raw and derived data by issuing http requests via a RESTful API. Both
requests and responses stemming from the rest of the INFORE architecture are provided in json snippets. The
exact schema, so that interoperability with the rest of the INFORE architectural components is ensured, is still to be
finalized. Details on the schema are to be provided in Deliverable D8.6 (Data Management Plan VV3) at Month 36 of
the project. Requests may involve individual vessels identified by a unique id each (e.g. Maritime Mobile Service
Identity (MMSI)), or spatial/spatiotemporal windows.

Moreover, MarineTraffic has provided a repository of historical AIS data in order to serve research, experimentation
and testing purposes in the project. MarineTraffic stores AIS Raw data in a database supporting spatial and
spatiotemporal data types. Portions of these data, in the form of historical AIS positions (and port calls if required)
along with vessel characteristics as described in 5.4.1.1, are exported and made available within the consortium, on
demand, in . cvs format. The source of data may be terrestrial AIS receivers or Satellite AlS receivers.

Figure 11 provides an illustration of single ground based AIS receiver vessel tracking dataset, while Figure 12
shows an equivalent illustration where individual positions have been used to construct geometries of vessel
trajectories, in particular, linestrings i.e., one-dimensional objects representing a sequence of points and the line
segments connecting them.

3 https://help.marinetraffic.com/hc/en-us/articles/204581828-What-is-the-Automatic-ldentification-System-AlS-
37 https://help.marinetraffic.com/hc/en-us/articles/217631867-How-often-do-the-positions-of-the-vessels-get-
updated-on-MarineTraffic-
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Figure 11: lllustration of AIS position signals from dataset shared at Zenodo
(https://doi.org/10.5281/zenodo.3754481)

Figure 12: lllustration of linestrings (trajectories) constructed by AIS position signals (Figure 11) from

dataset shared at Zenodo (https://doi.org/10.5281/zenodo.3754481)
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5.3.2 Kafka Streams (AIS Derived Data Streams)

Derived data streams out of AIS streaming data are processed in Kafka®* in real-time for the generation of vessel-
related metrics. For instance, accurate calculation of metrics in the context of real-time detection of anomalies in a
vessel’s trajectory, such as the deviations in the arrival time of a vessel at a port (Estimated Time of Arrival (ETA)).
These streams are updated at a sub-second rate.

Historical, structured (. csv) data of vessel statistics are produced daily. Their total volume is approximately 300
GB. These data are being used for vessel static correction purposes.

The access to these streams is technically provided in a manner similar to the one used for AIS raw data.

5.3.3 Patterns of Life

Patterns of Life (PoL) are observable human activities that can be described as patterns in the maritime domain,
related to a specific action (e.g. fishing) taking place at a specified time and place. The spatial element (geometry,
such as polygon) describes recognised areas where maritime activity takes place; ports, fishing grounds, offshore
energy infrastructure and others, while the temporal element (timestamp or interval) often holds additional
information for categorising these activities. Patterns of Life are extracted in an offline fashion (therefore only
historical data are available in an annual basis) and are/can be used for anomaly detection purposes in the scope of
MSA. These data are stored in a database table and their volume amounts to approximately 5 GB. Details on PoL
extraction have been published in [11] .

Origin-Destination

. Data Partitioning
assignment

Historical Data

Route Modelling (Kmeans) Route Modelling (Convex Hulls) Patterns of Life

Figure 13: From Raw Historical AIS Data to Patterns of Life [11]

The collection of acoustic (upcoming Section 5.3.4), thermal camera (upcoming Section 5.3.7) and vehicle status
datasets (upcoming Section 5.3.6), in INFORE was planned to take place in a maritime pilot conducted within the
scope of WP3. The pilot was planned to begin in July 2020 in northern Italy (Palmaria island). Due to COVID-19
outbreak and especially due to the extent at which the broader area was affected, the initial schedule will be
reformed and a report on relevant data management issues will follow in Deliverable D8.6 (Data Management Plan
V3) at Month 36 of the project. For now, we work with historic acoustic data provided by CMRE which we report
below along with the rest of the data that are being used or reused. For the rest of the datasets (thermal camera and
vehicle status datasets) we describe the specifications according to which they will be acquired.
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5.3.4 Acoustic Data

Acoustic data stem from hydrophones towed by autonomous vehicles. The data also include asset angles for the
acoustic sensor, vehicle speed and position/heading, acoustic sensor position/heading (depth), as well as information
relative to target classification. These data stream in binary format for acoustic data from hydrophones and XML
format for the remainder of the data. The size of the binary data amounts to approximately 10 MB/sec, and that of
XML data to 100 MB/hour of operation. These data will be used to complement AIS data for target detection,
localization and activity classification purposes.

We are currently working with a historical acoustic data distribution provided by CMRE which contains acoustic
data of three trials, named as: poma13, collab-ngas14 and collabl3 [14] [15], respectively.

collab13, collab-ngas14, pomal3 groucho | slita_2013183080800.dat Binary file data acquired by
3 trials T | slita_2013183020824.dat | AUV Groucho/AUV HARPO
L s acousticL" | slita_2013183080848.dat slita_2013183101848.dat
| slita_2013183080912.dat started at 10:18:48Z on
collab-ngas1 beam-formed )
| slita_2013183020936.dat | the 183rd day of 2013
pomal3 kml
reader
3 manual.pdf groucho / - | = !
harpo ' = '
— s -
. GRO_OutputBea  GRO_OutputBea = GRO_OutputBea
—_— the track of AUV Groucho/harpo, if mformer_201307  mformer_201307  mformer_201307
e ] it was deployed and configured to 02_1.avi 02_2.avi 02_3.avi
| harpo.kml . )
: t“‘f k”’ acquire acoustic data Movie (.avi) files from AUV Groucho/AUV HARPO
racks.kmz . .
: the tracks (.kmz) of all ais-equipped At the top of the beam-formed image it displays the
vessels that were in the vicinity name of the corresponding acoustic data file

Figure 14: Acoustic data structure and description

As shown in Figure 14, each trial directory contains an acoustic directory. In the acoustic directory there may be
a groucho directory, with acoustic data acquired by AUV Groucho, and a harpo directory, with acoustic
data acquired by AUV Harpo. The groucho and harpo directories contain acoustic data files. The name
of an acoustic data file contains the time stamp, in UTC, or Z(ULU), of the start of the acquisition. For example,
the acquisition of the file slita 2013183101848.dat started at 10:18:48Z on the 183rd day of the year
2013. The 183rd day is July 2nd. Slita stands for SLim Towed Array (for AUV applications) %,

Each trial directory also contains a beam-formed directory. In the beam-formed directory there may be a
groucho directory, with a movie (.avi) of beam-formed data acquired by AUV Groucho, and a harpo
directory, with a movie of beam-formed data acquired by AUV Harpo. The .avi files can be played with any
suitable movie player. At the top of the beam-formed image, it displays the name of the corresponding acoustic
data file, which contains a time stamp as described above.

Each trial directory contains a km1 directory, with up to three files:

e tracks.kmz - the tracks of all AlS-equipped vessels that were in the vicinity.
e groucho.kml - the track of AUV Groucho, if it was deployed and configured to acquire acoustic data.
e harpo.kml - the track of AUV Harpo, if it was deployed and configured to acquire acoustic data.

The reader directory in Figure 14 contains Matlab/octave source code files to read the acoustic data files.

38 https://openlibrary.cmre.nato.int/bitstream/handle/20.500.12489/651/NURC-PR-2009-004.pdf
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5.3.5 Satellite Image Data

Copernicus data®® and labelled ship target training datasets are (re)used here for target detection and classification
purposes. Image (Copernicus) data come in GeoTiff, JP2 and Tiff formats. The volume of Sentinel-1
Synthetic Aperture Radar (SAR) and Sentinel-2, Multi-Spectral Instrument (MSI) data amounts between 600 MB to
2 GB per image. In addition, derived data sets will be considered, including labeled ship target data sets used to train
machine learning algorithms for target classification. Labelled ship metadata are added in XML, csv, json
formats with respective data volumes amounting between 50 MB to 500 MB depending on the number of targets.
Further details are also provided in Section 5 of Deliverable D3.1. The total size of these data is estimated to
approximately 350 GB/day.

-

—_— Color composite target

images for visual
Data == — inspection (RGB 8 bits tiffs)
_>I > I >

0001_Sentinel2_MSI_L1C_TOA targetChipTCI Id_00000001_TCl tif

/)
— —> || CSV
. (= /
0001_Sentinel2_

: MSI_L1C_TOA,
(0002)Sentinel2_MSI_L1C_TOA WSLLIC ToA Id_00000002_TCLif

pFlagged.csv

Target data set

Y

JSONJId_00000001.json The single global CSV
file is associatedto a
data set.

A row in the file contains

attributes associated to
/». 00000001 803 4if g@ |« @ | Id_00000001_BO08.tif a target.
TargetiD — | i

Each target data set include:
Id_00000001_B04 tif m;! I%H | Id_00000001_B8A tif + aseries of fiff files (storing 24
bits real numbers) one for

each sensor channel
Sensor Id_00000001_if TiFF [ A — i | | 1d_00000001_B11.tif « a json file with aftributes

associated to the target.

Data set ID Id_00000001_BO2 if 4——> | Id_00000001_BO7.if

channel — |
name Id_00000001_B06.tif 4——>| 1d_00000001_B12.tif

Figure 15: Satellite dataset overview and organization

The data set contains ship target images and associated metadata to be used to train and test machine learning
classification algorithms. Each data set is organized in a folder that is structured like in Figure 15. The root data
folder contains data set folders with a folder name following the convention:

/<Data set ID> <Satellite name> <Sensor name> <ESA product processing
level> <type of data>/

For the two data folders displayed in Figure 15 (with data set ID 0001 and 0002), the Satellite name is “Sentinel2”,
the sensor is the “MSI” (Multi Spectral Instrument), the processing level is “L1C” and the type of data is “TOA”
(Top Of the Atmosphere reflectance).

Each data set folder contains:
e N target data sets, with i =1,...,M,
e a “targetChipTCI” folder storing N; 8 bit RGB TIFF images, one for each target for visual inspection of
the data set,

39 https://scihub.copernicus.eu/
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e andasingle . csv file with Nj rows, each row storing attributes metadata of a target.

Each target data set, identified by a target 1D, includes:
e L 24 bits . TIFF images of the target, where L is the number of sensor channels,
e a .json file storing additional metadata of the target.

The fields of the . csv global metadata file are summarized in Table 12 in Section 5.4.1.3, along with all relevant
metadata descriptors.

5.3.6 Vehicle Status Data

This dataset involves autonomous vehicles that are used in the scope of this use case for collecting acoustic and
(thermal, sensorized RHIB/UAV) camera data which complement AIS data as explained at the beginning of this
section. In particular, autonomous vehicles exploit the wave energy to move, equipped with acoustic passive
sensors, and other sensors such as optical/thermal cameras for vessel data collection purposes. The format of the
data is in XML streaming information relative to a vehicle’s status (position, heading, speed, battery level, next
waypoint) required to supervise and control its operation. Approximately, 100 MB of data are collected for every
hour of operation.

5.3.7 Thermal Camera Data

Required for target detection and classification purposes. The camera is able to provide a continuous composite
video PAL or NTSC stream which can be converted in a digital stream (e.g. MPEG4 or AV I) for further processing.
The volume of camera data that can stream in INFORE are estimated to approximately 108 GB/day.

5.3.8 Composite Maritime Event Data

The dataset published*® by project partners from NCSR and CMRE [13] includes approximately 4M composite
maritime events (e.g., anchored vessels, loitering, ship-to-ship transfer, etc.), recognised by RTEC* on semantically
annotated AIS position signals, over a period of six months, from approximately 5K vessels sailing around the port
of Brest, France.

The dataset of AIS position signals and the semantic annotation of the AIS signals are openly available?4,
Information on the specification of the composite maritime events is available in [13] . The size of the data is
approximately 200MB. Below we describe the dataset with information that comes from a readme file provided
together with data [16] .

CEs @ recognised_CEs.csv

sql-d

L create_CEs_table.sql

L create_database.sql
| load.sh

L load_ce_data.sql

Figure 16: Structure and organization of the Composite Maritime Event Data

40 https://doi.org/10.5281/zenodo.2557290
4 https://github.com/aartikis/RTEC

42 https://doi.org/10.5281/zen0d0.1167595
“3 https://doi.org/10.5281/zenodo.2563256
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As shown in Figure 16, there isa . csv file in CEs/recognised CEs.csv which includes recognised activities
in a text format, with '|' field separator. The contents of this file are described in Section 5.4.1.5. Another folder
sqgl-db contains a series of scripts to load the dataset in a PostgreSQL database. The database name is by default
maritime ces and has atable called ces where the complex events detected are kept.

In order to load the recognised activities into the database, first the <PATH-TO-DATA> in file
load ce data.sqgl has to get substituted with the actual path to the data file. The 1oad. sh file is to be run to
execute the database creation script.
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Figure 17: Hlustrations of simple Turn (left) and Acceleration (right) events

5.4 FAIR Maritime Data

5.4.1 Making data findable including provisions for metadata

Portions of historical maritime datasets are shared through the INFORE page at Zenodo which implements FAIR
principles including standard dataset identification via DOIs, new versions of shared datasets receive their own DOI
and their Zenodo description is included in the link to the older version(s). DOIs, metadata and keywords at Zenodo
override naming conventions with respect to making data findable.

Streams and samples of datasets are provided within the INFORE consortium via the sub-cluster set up by
MarineTraffic for the purposes of the project. Sample data are also made available within the INFORE consortium,
uploaded at project code and data platforms as detailed in Deliverable D8.2 Quality Assurance Plan, submitted at
Month 6 of the project. Platforms such as Confluence and Bitbucket used in INFORE keep versions of uploaded
data.

For naming conventions, were applicable, used for each dataset, please see the dataset description in Section 5.3.

5.4.1.1 AIS Raw, Kafka Streams and Patterns of Life data

For AIS Raw, Kafka Streams and Patterns of Life data that are stored in a database, we utilize the metadata creation
capabilities provided by both commercial (such as SQL Server) and open-source (such as PostgreSQL/PostGIS)
database managements systems. PostgreSQL/PostGIS databases* have their own, built-in, OGC-compliant*
geometry_columns view, which can be automatically maintained by PostGIS. Microsoft SQL Server spatial
databases do not have built-in OGC compliant metadata tables, but this can be implemented manually*®. In both

44 https://postgis.net/docs/using_postgis_dbmanagement.html
45 http://www.ogc.org/docslis/
“6 https://stackoverflow.com/questions/58673397/implementing-geometry-columns-view-in-ms-sql-server
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cases we can automatically create and manage the contents of the OGC standard metadata table geometry _columns

in such database management systems.

AIS data are fully structured according to Recommendation M.1371 [12] . Besides geometry metadata and the
timestamp assigned to each AIS message, AlS data are searchable and findable using the fields prescribed by the

recommendation as shown in Table 10.

Table 10: AIS data and searchable fields description [11] [12]

Field name

Description

Range

Maritime Mobile Service Identity

ldentification number for the vessel.

Rate of turn

Right or left turn angle of vessel.

0 to 720 degrees with minute
resolution.

Speed over ground

Ship’s speed measured in knots.

0 to 102 knots with 0.1 knot
resolution.

Position coordinates

Vessel’s latitude and longitude.

Latitude ranges from -90 to 90 and
longitude from -180 to 180. Both
with up to 0.0001 minutes
accuracy.

Course over ground

Vessel’s motion direction relative to
the magnetic north pole.

0 to 359 degrees with 0.1 minute
resolution.

Heading

Vessel’s heading direction relative to
the magnetic north pole.

0 to 359 degrees.

International Maritime Organization
Number

9-digit number that is assigned by HIS
Maritime (Information Handling
Services) when a commercial vessel is
constructed.

Destination The vessel’s destination that is Free text up to 20 characters.
manually inserted by crew members.
Type The vessel type id. 0-255 code that is mapped to tis
type (e.g. tanker, passenger, etc.)
Dimensions Dimensions of ship in meters. Four integers indicating
dimension to bow, dimension to
stern, dimension to port (i.e., left
side of the vessel when facing the
bow), and dimension to starboard
(i.e., right side of the vessel when
facing the bow)
Name The vessel’s name that is manually Free text up to 20 characters.
inserted by crew members.
5.4.1.2  Acoustic Data

Acoustic data use . km1 descriptors which follow OGC KML schemata®’. Moreover, Table 11 describes the Slita
header specification which can also be used for documentation, searchability and metadata extraction purposes.

Table 11: Acoustic data - Slita header specification
Field Name Data Type Description
headersize int Size of header in bytes
dataFormat int 0 means 2’s complement; 1 means Offset Binary
fs float Sampling Frequency [Hz]

47 http://schemas.opengis.net/kml/2.2.0/ogckmI22.xsd
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Field Name Data Type Description
inputRange int Flag to determine the max voltage.
{3=10V, 2=5V, else 2.5V}
gainHydPreamp float Preamplifier fain
gainA2dAmp float AJD gain
datawidth int Flag to determine the number of bit per sample
{3=24bit, 2=20bit, 1=18bit, else 15bit}
acglLength float Size (in seconds) on each block of data returned by A/D
octave int Determine the array spacing:
{1=0.21m, 2=0.42, 3=0.84, 4=1.05m}
pc_day int Day from PC time
pc_month int Month from PC time
pc_year int Year from PC time
pc_hr int Hour from PC time
pc_min int Minute from PC time
pc_sec int Seconds from PC time
gps_month int Month from GPS
gps_day int Day from GPS
gps_year int Year from GPS
oex_hr int Hour from Frontseat PC
oex_min int Minute from Frontseat PC
0ex_sec double Seconds from Frontseat PC
lat_deg int Latitude [degrees]
lat_min double Latitude [minutes]
lon_deg int Longitude [degrees]
lon_min double Longitude [minutes]
heading float Size of header in bytes
cog float 0 means 2’s complement; 1 means Offset Binary
depth float Sampling Frequency [Hz]
altitude double Flag to determine the max voltage.
{3=10V, 2=5V, else 2.5V}
sog(dm/s) int Preamplifier fain
sow(dm/s) int A/D gain
track_stat int Flag to determine the number of bit per sample
{3=24bit, 2=20bit, 1=18bit, else 15bit}
fix_type int Size (in seconds) on each block of data returned by A/D
pps_output int Determine the array spacing:

{1=0.21m, 2=0.42, 3=0.84, 4=1.05m}

5.4.1.3  Copernicus Data

Labelled ship metadata are added in XML, csv, json formats. Recall (Section 5.3.5) that each data set folder

contains:

e N; target data sets, with i =

1,... M,

o a “targetChipTCI” folder storing N; 8 bit RGB TIFF images, one for each target for visual inspection of

the data set,
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e andasingle .CSV file with Ni rows, each row storing attributes metadata of a target.

Each target data set, identified by a target ID, includes:
e L 24 bits . TIFF images of the target, where L is the number of sensor channels,
e a .json file storing additional metadata of the target.

The fields of the .csv global metadata file are summarized in Table 12, along with all relevant metadata
descriptors.

Table 12: Fields of the global metadata . csv file

Field name Description

GloballD Target ID

MMSI_AIS MMSI code from associated AlS contact

ShipType AIS Ship type from associated AlS contact text fields

Lat_Interpolated_AIS__deg_ Latitude of the associated AIS contact at the closest
time of the sensor acquisition time [deg]

Lon_Interpolated_AIS__deg_ Longitude of the associated AIS contact at the closest
time of the sensor acquisition time [deg]

Timelnterpolated_AIS AIS time of the associated AlS contact
[YYYYMMDDThh:mm:ss.sssZ]

SOG_AIS_m_s_ Ship speed over ground from associated AlS contact
[m/s]

COG_AIS__deg_ Ship course over ground from associated AlS contact
[deg]

Length AIS m_ Ship length from associated AlS contact [m]

Width_AIS_m_ Ship width from associated AlS contact [m]

Draught AIS_m_

Ship draught from associated AlS contact [m]

NavStatus_AIS

Ship navigational status from associated AlS contact (it
follows AIS convetions)

Time_SENSOR

Sensor acquisition time
[YYYYMMDDThh:mm:ss.sssZ]

Lat SENSOR__deg_

Latitude of the target centre of mass estimated from
sensor data [deg]

Lon_SENSOR__deg_

Longitude of the target centre of mass estimated from
sensor data [deg]

PRODUCT_URI

Name of the input image from which the target has
been detected (ESA convention)

MetaDataFileName

Target . json metadata file name

ShipFlag

Binary flag. If 1 the target is a ship, if O the target is not
a ship (obtained after visual inspection of the data set).
If the flag is 0 an AIS contact has been associated to a
non-ship target and so the remaining fields are not
significant.

The target metadata in the . json file (one for each target) partially replicate the fields in the .csv file. The . json
file is organized in four group of variables:

e sensor
target
bands
projection

The metadata fields for each group are described in the tables below (from Table 13 to Table 16).
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Table 13: Fields of the target metadata file (“sensor” group).

Field name Description
SpaceCraftName Satellite name
OrbitDirection Orbit direction (ascending or descending)
OrbitNumber Number of the acquisition orbit
ProductType Product type (ESA conventions)
ProductURI Name of the image data set from which the target has

been detected (ESA conventions)

ProcessingLevel

Processing level of the input image product from which
the target has been detected (ESA conventions)

MeanSunAzimuth

Mean sun azimuth [deg]

MeanSunZenith

Mean sun zenith [deg]

MeanAzimuth

Sensor mean azimuth at the target position for each
sensor channel [deg]

MeanZenith Sensor mean zenith at the target position for each
sensor channel [deg]
PhiSatellite Satellite direction [deg]
Table 14: Fields of the target metadata file (“target” group).
Field name Description
MMSI_AIS MMSI code from associated AlS contact
ShipType AIS Ship type from associated AlS contact text fields

Lat_Interpolated_AIS

Latitude of the associated AIS contact at the closest
time of the sensor acquisition time [deg]

Lon_lInterpolated_AIS

Longitude of the associated AIS contact at the closest
time of the sensor acquisition time [deg]

X_Interpolated_AIS

Projected X position of the associated AlS contact
interpolated at the sensor time [m]

Y _Interpolated_AIS

Projected Y position of the associated AlS contact
interpolated at the sensor time [m]

Timelnterpolated_AIS

AIS time of the associated AIS contact
[YYYYMMDDThh:mm:ss.sssZ]

SOG_AIS Ship speed over ground from associated AlS contact
[m/s]

COG_AIS Ship course over ground from associated AlS contact
[deg]

Length_AIS Ship length from associated AlS contact [m]

Width_AIS Ship width from associated AlS contact [m]

Draught_AIS Ship draught from associated AlS contact [m]

NavStatus_AIS

Ship navigational status from associated AlS contact (it
follows AIS convetions)

Time_SENSOR Sensor acquisition time
[YYYYMMDDThh:mm:ss.sssZ]

Lat SENSOR Latitude of the target centre of mass estimated from
sensor data [deg]

Lon_SENSOR Longitude of the target centre of mass estimated from
sensor data [deg]

X_SENSOR Projected X position of the target centre of mass
estimated from sensor data [m]

Y_SENSOR Projected Y position of the target centre of mass

estimated from sensor data [m]

TileObjectStruct TilelD Reserved
TileObjectStruct TargetIiD Reserved
TileObjectStruct FileName Reserved
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Table 15: Fields of the target metadata file (“bands” group, one set of fields for each sensor channel).

Field name Description
BandName Sensor channel name
Resolution Image resolution [m]
QuantificationValue Calibration factor
TargetlmageFileName File name of the target image for the channel

Table 16: Fields of the target metadata file (“projection” group).

Field name Description
MapProjection Image map projection (‘“utm”)
Zone UTM zone
Geoid Name of the projection geoid ("World Geodetic

System 1984")

5.4.1.4  Thermal Camera and Vehicle Status data
Details will be included in Deliverable D8.6 (Data Management Plan V3) at Month 36 of the project.

5.4.15  Composite Maritime Event Data

This dataset comes along with database schema creation and data insertion statements for PostgreSQL. Therefore, it
can be handled within database management systems according to our discussion in Section 5.3.1. Moreover, it is
accompanied by documentation on the meaning of the complex events extracted by RTEC“L. In Section 5.4.3 we
comment on our provisions regarding interoperability related to complex event data, together with the rest of the
maritime datasets.

According to the documentation of [16] , in the recognised CEs.csv file, each row includes
FluentName |[MMSI |Argument |Value|T start|T end “/” separated fields where [T start,T end)
is the interval of a fluent (recognised activity in RTEC terminology) and
fluent name (MMSI,Argument)=Value, (Argument is optional). In case a fluent does not have an
argument, the corresponding field has a space ' '. Recognised activities (fluents) involve:

e withinArea (Vessel,AreaType)=true: A vessel is inside an area of type AreaType.
AreaType={fishing,natura,nearCoast,nearPorts}.

e gap(Vessel)=Status: A vessel has a communication gap near ports or far from ports.
Status={nearPorts, farFromPorts}.

e stopped(Vessel)=Status: A vessel is stopped near port or far from ports.
Status={nearPorts, farFromPorts}.

e lowSpeed (Vessel)=true: A vessel moves with low speed.

e changingSpeed (Vessel)=true: A vessel changes speed.

e movingSpeed (Vessel)=SpeedStatus: A vessel is moving with speed relative to its type.
SpeedStatus={below, normal, above}.

e underWay (Vessel)=true: A vessel isunder way.

e highSpeedNC (Vessel)=true: A vessel has speed greater than 5 knots within 300 meters from coast.

e anchoredOrMoored (Vessel)=true: A vessel isanchored or moored.

e loitering(Vessel)=true: A vesselis loitering.

e pilotBoarding(Vessell,Vessel2)=true: A pilot boarding operation takes place between
Vessell and Vessel2.

e sarMovement (Vessel)=true: A sar Vessel moves with characteristics of a sar operation.

e sarSpeed (Vessel)=true: A sar Vessel has speed coinciding with speed required for a sar operation.

e sar(Vessel)=true: Asarvessel is engaged in a sar operation.
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e rendezVous (Vessell,Vessel2)=true: Vessels Vessell, Vessel2 are engaged in a rendez-vous
(i.e., transhipment).

e trawlingMovement (Vessel)=true: A fishing Vessel moves with characteristics of a vessel
engaged trawling.

e trawlSpeed(Vessel)=true: A fishing vessel has speed coinciding with speed required for trawling.

e trawling(Vessel)=true: A fishing vessel is trawling.

e tuggingSpeed (Vessel)=true: A vessel has speed coinciding with speed of a vessel involved in a
tugging operation.

e tugging (Vessell,Vessel2)=true: Vessels Vessell, Vessel2 are involved in a tugging operation.

5.4.2 Making data openly accessible
AIS Raw Data portion available at: http://doi.org/10.5281/zenodo.3754481

Acoustic Data portion available at: to be uploaded by Month 19.

Composite Maritime Event Data available at: https://doi.org/10.5281/zen0do.2557290

AIS Raw, Kafka Streams and Patterns of Life data are part of MarineTraffic’s commercial activities* before and
beyond the scope of the project. Therefore, only selected historical datasets are made publicly available for non-
commercial (scientific) use.

All datasets are available within the INFORE consortium as soon as they get collected and in real-time for streams
of data.

With respect to software tools that are needed to access the shared data that are made available, AIS Raw data and
Composite maritime event data require no special software to get processed as they are provided in simple .csv
files. Open source spatial and spatiotemporal libraries*>*° exist so that one can convert raw data to geometries. They
can further be loaded to open source database management systems such as PostgreSQL/PostGIS.

For the Composite Maritime Event Data, the sq1-db folder contains a series of scripts to load the dataset in a
PostgreSQL database. The database name is by default maritime ces and has a table called ces where the
complex events detected are kept. In order to load the recognised activities into the database, first the <PATH-TO-
DATA> infile load ce data.sqgl has to get substituted with the actual path to the data file. The 1oad. sh file
is to be run to execute the database creation script.

For the acoustic data, we also provide the Matlab code of the reader to help accessing the data. To see the tracks in
Google Earth, one has to open all three (tracks. kmz, groucho.kml, harpo.kml) files in Google Earth, then
navigate to the trial area (e.g. see [14] for col1ab13), recognisable by the large number of little green arrows and
yellow and orange text labels. When zooming in white lines will appear, those are tracks. Initially all tracks are
shown, for the entire duration of the day. The time slider in the top left corner of the Google Earth window allows
for the selection of a time window, restricting the visible tracks to those that fall within the time window.

48 hitps://www.marinetraffic.com/en/p/ais-historical-data
49 https://www.0sgeo.org/projects/geotools/
% https://sis.apache.org/
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Figure 18: INFORE Maritime Ontology (IMO) - Overview

5.4.3 Making data interoperable

An INFORE Maritime Ontology (IMO) is being built in the scope of the project in order to encompass the variety of
heterogeneous maritime data sources employed and formalize descriptors of generated data. IMO aims at modelling
and annotating INFORE maritime data and processing results including sensor measurements (e.g., AIS positions,
speed, Estimated Time of Arrival, destination), simple maritime events (such as those in Figure 10), complex
maritime events and activities (such as those in Figure 10), vessel type classification from satellite data, acoustic
data processing results.

IMO is designed as an extendible and customizable model for maritime events (facts, indicators, anomalies). In
addition, IMO will enable uncertainty annotations for sensors, their measurements and outcomes of processing
algorithms and machine learning models.

The IMO Data model is aligned with reference models for sensors, measurements, uncertainty, and (maritime)
events. In particular:
e Sensor patterns defined in SSN/SOSA (Semantic Sensor Network/Sensors, Observations, Samples, and
Actuators).
e Quantities and units as for measurement ontologies: qudt (Quantity, Units, Dimensions and Data types),
QU (quantity, Unit) and OM (Ontology of Units of Measure and Related Concepts).
e Uncertainty of measurements and models as for GUM (Guide to the expression of Uncertainty modelling in
Measurement) and 1SO 19157:2003 (Geographic information - data quality).
e Maritime Situational Facts_and Maritime Activities_are modelled extending the SEM (Simple Event Model)
and the EUCISE model/ontology (EUCISE-OWL).

Doc.nr.: WPS8 D8.4
Project supported by the WPS8 T8.3 Rev.: 1.0
European Commission A -
Contract no. 825070 Deliverable D8.4 | °* 30/06/2020
Class.: Public

44 of 50



Ag%: INFOR Interactive Extreme-Scale
”/13&? 5 Analytics and Forecasting

5.4.4 Data re-use (through clarifying licenses)

The maritime datasets are provided under Creative Commons Attribution Non Commercial No Derivatives 4.0
International license. Anyone may request access to the files of the shared data, provided that she fulfils the
conditions of the license. The decision whether to grant/deny access is solely under the responsibility of the data
provider.

The datasets that are shared at the INFORE community at Zenodo will remain available for reuse under the specified
license scheme, even after the end of the project.

For AIS Raw, Kafka Streams and Patterns of Life data MarineTraffic follows specific procedures to ensure data
quality. These procedures are detailed here’. Such procedures are yet to be formalized for the rest of the maritime
datasets upon the maritime pilot details are determined and pilot execution is performed.

5.4.5 Data security

Maritime datasets are preserved, and curated following database/stream management system best practices as
prescribed by the corresponding vendors and open-source communities.

There is no sensitive data used in the project (see also Section 8).

5.4.6 Allocation of resources

For Maritime data and respective streams, costs for servers used throughout the duration of the project for scientific
research are covered as “other costs” in the overall project budget. These include the costs of data curation and
preservation prior or after data sharing. The CMRE partner has further claimed costs for IT equipment required for
collecting and preserving data from the planned pilot within the scope of WP3.

The Project Coordinator is responsible for data management issues throughout the project’s lifespan.

51 https://www.marinetraffic.com/blog/four-ways-marinetraffic-ensures-ais-data-accuracy/
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6 Scientific Publication Data and Zenodo Repository Status

We now present the status of the INFORE repository®® at Zenodo. By the time of submission of this deliverable, the
status of our Zenodo repository is as shown in Figure 19. Besides the datasets described in the previous sections, our
Zenodo repository also includes publication file and data.

Type
ccess Right
[ Publication (13) -
o [_lConferencepaper (7) () open (15)
« [_lArticle (4)
o [IPreprint (1) L Embargoed (3)
s [JThesis (1) (JRestricted (1)

o

Dataset |

£
[¥p]

Figure 19: Status of INFORE’s Zenodo Repository

As Figure 19 illustrates, we have been sharing 13 publications acknowledging INFORE and 6 datasets (on the left-
hand side of Figure 19). Out of these items the vast majority of 15 items are provided with open access rights (on the
right of Figure 19). There is 1 item with restricted access rights, which corresponds to the AIS Raw dataset. The
restriction however only applies to ensure the non-commercial, no-derivatives license rights prior to allowing a
download as mentioned in Section 5.4.2. There are also 3 embargoed publication items with embargo periods
expiring on July 2020, June 2021 and October 2021, i.e., all publication items will be available open access within
the project’s duration.

Focusing on publication data, there have been uploaded 7 scientific publications involving conference papers, 4
journal articles, 1 preprint (arXiv) items and 1 master thesis.

Concentrating on dataset uploads, the total size of uncompressed data that are shared by the project reaches 300GB,
while we estimate 350GB of uploaded data will be reached by Month 19 when Acoustic Maritime Data are to be
uploaded.
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7 Expert User Requirements/Feedback Data

In order to achieve its goals and evaluate the success of the developed technologies, INFORE engages expert users
in key phases of its workplan including both the requirement analysis and scenario definition of the INFORE use
cases and the evaluation of the demos and prototypes that are being developed. Use case and technical partners, first
identify candidate expert users to be interviewed. Then, expert user engagement comes after receiving all the
necessary information about the project, its purposes and the aim of the interview/questionnaire and having provided
their explicit consent on a voluntary basis. Requirements and feedback, respectively, are collected using
questionnaires based on which users are interviewed. The format of the questionnaire, interview, feedback changes
depending on the phase of the project. Respective datasets are built incorporating expert user responses as described
in Section 7. These datasets are anonymized, and only anonymized and aggregated data are included in project
reports. Examples of such anonymized data are currently included in Deliverables D1.1, D2.1 and D1.3 submitted
on Month 3 of the project and respective gathered feedback data are discussed in Deliverables D4.1 submitted on
Month 12 of the project and Deliverables D1.3, D2.2, D3.2 submitted on Month 18 of the project. Similar data are to
be included in future deliverables of WP1, WP2, WP3 and WP4 during the final evaluation of project results by
expert users of relevant application fields. The aggregated results are used so that INFORE captures both functional
and non-functional requirements of application fields fostering its approach, as well as in applying corrective actions
regarding the technological components it develops. The ethical issues that arise and the way ethics are managed
during this process have been detailed in Deliverable D8.1 submitted on Month 3 of the project.
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8 Ethical aspects

As already stated, the Expert User Requirements/Feedback data (Section 7) undergo anonymization procedures and
only aggregated results of expert users responses on questionnaires and interviews are included in INFORE’s
reports. Expert users participate in the collection of such data on a voluntary basis after having obtained a complete
description about the project, its objectives and vision. All participants need to first provide their explicit consent by
signing respective consent forms. All such procedures and compliance with existing regulatory frameworks were
detailed in Deliverable D8.1 Ethics Management Plan, prepared and submitted on Month 3 of the project.

Hard or electronic copies of gathered data are collected in person by a responsible INFORE researcher (also
mentioned on the signed consent form) and are safely kept in shielded envelops or password protected files. It is the
responsibility of the INFORE partner, affiliated with the corresponding researcher, to ensure abidance by the
relevant regulatory frameworks until data comes at the possession of the data controller partner, which is the Project
Coordinator (Athena). The Coordinator receives these copies in person in the first project plenary meeting after data
collection has been completed. In case this is not possible, it is the responsibility of the respective INFORE
researcher to create password protected files of electronic copies of all data that remain at their possession and
communicate them via secure partner-specific institutional repositories until these data come at the possession of the
data controller. As soon as the data come at the possession of the data controller, the INFORE researcher erases all
collected data.

The data then moves to the premises of the data controller, where only electronic copies are created and are kept at a
server without internet connection. The data controller has secure access to these data granted by Athena. Each set
of data items (consent form, questionnaires, recorded interview or responses to surveys) for a single participant is
assigned a code to identify their data after anonymization procedures. This is necessary, for instance, so that an
expert user’s data can be withdrawn and erased upon their request. This code is made known to the corresponding
questionnaire participant at the time of data collection. The key-file containing identity information is kept
separately from the de-identified, pseudonymized parts of the data on the same server. The data containing
information about the participants’ identity will be stored in a secure file to which only the data controller will have
access. The encryption will use the AES 256 algorithm. Any data acquisition or communication will be performed
using asymmetric algorithms using keys of at least 2048 bits.

Gathered data are de-identified i.e., all possible personal details of the participant are removed, and anonymized, i.e.,
even data that can implicitly reveal a person’s identity are eliminated to extract aggregated results used in the scope
of the project. This process is performed only by the project Coordinator. The Coordinator has appointed a Data
Protection Officer (DPO — see deliverable D8.1) who approves (or not) the de-identified, anonymized, aggregated
data inclusion in project reports, prior to publication, according to the relevant regulatory frameworks.

Responses to questionnaires/interview/surveys conducted during INFORE will be stored by the data controller in its
premises until 31/12/2021; then they will be deleted.
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9 Conclusions

INFORE architectural components receive input in the form of voluminous, high velocity streams and historical data
from three different application fields including Life Sciences, Financial and Maritime domains. The output data
consists of results of calibrated models describing cancer evolution under combinational drug therapies, market data
forecasts and enhanced situational awareness in the maritime domain with the identification and tagging of activities
even in the case of “dark targets”.

This deliverable describes the datasets and steps followed for relevant data management purposes, following the
FAIR principles, within the scope of the project. The current document constitutes the second version of the Data
Management Plan and provides an analysis of all the data sets and sources utilized in INFORE that are being used
during the project as identified by the project consortium partners and the way the project results are being shared.
The DMP will be updated by Month 36 of the project in Deliverable D8.6 with additions outlined in the current
DMP version, as well as any other significant changes should they arise.
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Amsterdam, AALB,Aalberts NV, EUR
Amsterdam, AGN, AEGON N.V.,EUR
Amsterdam, AKZA, Akzo Nobel, EUR
Amsterdam, APAM, Aperam S.A.,EUR
Amsterdam, ASML, ASML Holding N.V.,EUR
Amsterdam, ASM, ASM International N.V.,EUR
Amsterdam, BOKA, Boskalis Westminster N.V.,EUR
Amsterdam, DSM, DSM Kon., EUR
Amsterdam, FUR, Fugro N.V.,EUR
Amsterdam, HEIA, Heineken N.V.,EUR
Amsterdam, HEIO, Heineken Holding N.V.,EUR
Amsterdam, INGA, ING Groep N.V.,EUR
Amsterdam, KPN, KPN N.V.,EUR
Amsterdam, MT, ArcelorMittal S.A. Nouvo, EUR
Amsterdam,OCI,OCI N.V.,EUR

Amsterdam, PHIA,Philips Kon. N.V.,EUR
Amsterdam, RAND, Ranstad NV, EUR

Amsterdam, RDSA,Royal Dutch Shell A,EUR
Amsterdam, REN, RELX PLC,EUR
Amsterdam, SBMO, SBM Offshore, EUR
Amsterdam, TOM2, TomTom N.V.,EUR

Amsterdam, UNA,Unilever N.V.,EUR
Amsterdam, VPK, Vopak N.V.,EUR
Amsterdam, WHA, Wereldhave, EUR
Amsterdam, WKL, Wolters Kluwer N.V.,EUR
Athen, ALPHA,Alpha Bank S.A.,EUR

Athen, BELA, Jumbo S.A.,EUR
Athen, EEE, Coca-Cola HBC AG,EUR

Athen, ELLAKTOR, Ellaktor S.A.,EUR
Athen,ELPE,Hellenic Petroleum S.A.,EUR
Athen, ETE,National Bank of Greece,EUR
Athen, EUROB, EFG Eurobank Ergasias SA,EUR
Athen, EYDAP,Eydap S.A.,EUR

Athen, GD,GR: ATHEX Composite,EUR

Athen, GEKTERNA, GEK Holdings Real Estate,EUR
Athen, HTO,Hellenic Telecomm. Organ. S.A.,EUR
Athen,MIG,Marfin Investment Group Holdings SA,EUR
Athen,MOH,Motor 0Oil (Hellas) S.A.,EUR
Athen,MYTIL,Mytilineos S.A.,EUR

Athen, OPAP,Greek Org.of Football Progn.,EUR
Athen, PPC,Public Power Corporation S.A.,EUR
Athen, TPEIR, Piraeus Bank S.A.,EUR
Athen,VIO,Viohalco SA/NV,EUR
Bangkok, SET100 IND,SET100 Index,THB
Brussel, ABI,Anheuser-Busch InBev N.V./S.A.,EUR
Brussel, ACKB, Ackermans & van Haaren, EUR
Brussel, AGS,AGEAS SA/NV,EUR
Brussel,BEFB,Befimmo S.C.A.,EUR
Brussel, BEKB, Bekaert N.V.,EUR

Brussel, BPOST, bpost S.A.,EUR

Brussel, COFB,Cofinimmo S.A./N.V.,EUR
Brussel, COLR,Colruyt, EUR

Brussel,DIE,D ieteren, EUR

Brussel,ELI,ELIA GROUP, EUR
Brussel, GBLB, Groupe Bruxelles Lambert, EUR
Brussel, KBC,KBC Groep N.V.,EUR
Brussel, SOLB, Solvay S.A.,EUR
Brussel, TNET, Telenet Group Holding N.V.,EUR
Brussel,UCB,UCB S.A.,EUR
Brussel,UMI,Umicore S.A.,EUR

Budapest, HUO000073507,Magyar Telekom Telecommun.PLC, HUF
CBOT mini, YM,Dow E-mini ($5) Future,USD
CBOT, ZB, 30Y T-Bonds-Future,USD

CBOT, zC, Corn—-Future, USD

CBOT, ZL, Soybean Oil-Future,USD
CBOT, ZM, Soybean Meal Future,USD

CBOT, ZN, 10Y T-Notes-Future,USD
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CBOT, 20, 0ats Future,USD

CBOT, ZR,Rough Rice-Future,USD
CBOT, ZS, Soybean Future,USD

CBOT, ZW, Wheat-Future Chicago SRW,USD
CME eMini,ES,S&P 500 E-mini-Future,USD
CME eMini,NQ,NASDAQ-100 E-mini, USD

CME, 64, AUD/USD Futures,USD

CME, 6B, GBP/USD Futures,USD

CME, 6C,CAD/USD Futures,USD

CME, 6E, EuroFX-Future, USD

CME, 6J,JPY/USD Futures,USD
CME, 6M, MXN/USD Futures,USD

CME, 6N,NZD/USD Futures,USD
CME, 6S, SFR/USD Futures, USD

CME, GD, S&P GSCI-Future,USD
CME, GF, Feeder Cattle-Future,USD

CME, LE,Live Cattle-Future,USD
CME, LH, Lean Hog-Future,USD

CME, NKD,Nikkei 225 (USD) Futures,USD
COMEX, GC, Gold-Future, USD

COMEX, HG, Copper-Future, USD

COMEX, SI, Silver-Future,USD

Eurex, 227028, TecDAX-Future, EUR

Eurex, 846959, DAX-Future, EUR

Eurex, 965236, STOXX 50-Future, EUR

Eurex, 965238, EuroSTOXX50-Future, EUR
Eurex, 965264, BUND-Future, EUR

Eurex, 965265, BOBL-Future (adj.),EUR
Eurex, 965266, Schatz-Future (adj.),EUR
Eurex, 965305, SMI-Future, CHF

Eurex, AOBRCY, MDAX-Future, EUR

Euronext Indices,AEX,AEX Index,EUR
Euronext Indices,ASCX,AMS Small Cap Index,EUR
Euronext Indices,BEL20,BEL 20 Index,EUR
Euronext Indices,PSI20,PSI-20 Index,EUR
Euronext Indices, PX1,CAC 40 Index,EUR

Forex,AFN, USD/AFN
Forex, ALL,USD/ALL
Forex, AMD, USD/AMD
Forex, AOA,USD/AOA
Forex,ARS,USD/ARS

Forex, AUDCHF, AUD/CHF Forex,CHF
Forex, AUDJPY, AUD/JPY Forex,JPY

Forex,AUD, AUD/USD
Forex, AWG, USD/AWG
Forex, AZN,USD/AZN
Forex, BAM, USD/BAM
Forex,BBD, USD/BBD
Forex,BDT,USD/BDT
Forex, BGN, USD/BGN
Forex,BIF,USD/BIF
Forex, BND, USD/BND
Forex,BOB, USD/BOB
Forex, BRL, USD/BRL
Forex,BSD, USD/BSD
Forex, BTN, USD/BTN
Forex, BWP, USD/BWP

Forex, CADCHF, CAD/CHF Forex, CHF

Forex, CAD,USD/CAD
Forex, CDF,USD/CDF

Forex, CHFEUR, CHF/EUR Forex, EUR
Forex, CHFSEK, CHF/SEK Forex, SEK

Forex, CHF, USD/CHF
Forex,CLP,USD/CLP
Forex,CNY, USD/CNY
Forex, COP,USD/COP
Forex, CRC,USD/CRC

Forex, AFN
Forex, ALL
Forex, AMD
Forex, AOA
Forex, ARS

Forex, USD
Forex, AWG
Forex, AZN
Forex, BAM
Forex, BBD
Forex, BDT
Forex, BGN
Forex, BIF
Forex, BND
Forex, BOB
Forex, BRL
Forex, BSD
Forex, BTN
Forex, BWP

Forex, CAD
Forex, CDF

Forex, CHF
Forex, CLP
Forex, CNY
Forex, COP
Forex, CRC
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Forex, CZKCHF,CZK/CHF Forex,CHF

Forex, CZK,USD/CZK

Forex, DKKCHF, DKK/CHF Forex, CHF
Forex, DKKSEK, DKK/SEK Forex, SEK

Forex, DKK, USD/DKK
Forex, DOP, USD/DOP
Forex, DZD, USD/DZD
Forex,EGP,USD/EGP
Forex,ETB,USD/ETB

Forex, EUIRS20J, EU.
Forex,EUIRS25J,EU.
Forex,EUIRS30J,EU.
Forex,EUIRS40J,EU.

Forex, CZK

Forex, DKK
Forex, DOP
Forex, DzZD
Forex, EGP
Forex, ETB

Swap EUR 20J,EUR
Swap EUR 25J,EUR
Swap EUR 30J,EUR
Swap EUR 40J,EUR

Forex, EURAED, EUR/AED
Forex, EURAFN, EUR/AFN
Forex, EURALL, EUR/ALL
Forex, EURANG, EUR/ANG
Forex, EURAOA, EUR/AQOA
Forex, EURARS, EUR/ARS
Forex, EURAUD, EUR/AUD
Forex, EURAWG, EUR/AWG
Forex, EURAZN, EUR/AZN
Forex, EURBBD, EUR/BBD
Forex, EURBDT, EUR/BDT
Forex, EURBGN, EUR/BGN
Forex, EURBHD, EUR/BHD
Forex,EURBIF,EUR/BIF
Forex, EURBMD, EUR/BMD
Forex, EURBND, EUR/BND
Forex, EURBOB, EUR/BOB
Forex, EURBRL, EUR/BRL
Forex, EURBSD, EUR/BSD
Forex, EURBTN, EUR/BTN
Forex, EURBWP, EUR/BWP
Forex, EURCAD, EUR/CAD
Forex, EURCDF, EUR/CDF
Forex, EURCHF, EUR/CHF
Forex, EURCLP, EUR/CLP
Forex, EURCNY, EUR/CNY
Forex, EURCRC, EUR/CRC
Forex, EURCUP, EUR/CUP
Forex, EURCVE, EUR/CVE
Forex, EURCZK, EUR/CZK
Forex, EURDOP, EUR/DOP
Forex, EURDZD, EUR/DZD
Forex, EURETB, EUR/ETB
Forex, EURFJD, EUR/FJD
Forex, EURGBP, EUR/GBP
Forex, EURGEL, EUR/GEL
Forex, EURGHS, EUR/GHS
Forex, EURGTQ, EUR/GTQ
Forex, EURGYD, EUR/GYD
Forex, EURHKD, EUR/HKD
Forex, EURHNL, EUR/HNL
Forex, EURHRK, EUR/HRK
Forex, EURHTG, EUR/HTG
Forex, EURHUF, EUR/HUF
Forex, EURILS, EUR/ILS
Forex, EURINR, EUR/INR
Forex, EURIRR, EUR/IRR
Forex, EURJMD, EUR/JMD
Forex, EURJOD, EUR/JOD
Forex, EURJPY, EUR/JPY
Forex, EURKES, EUR/KES
Forex, EURKGS, EUR/KGS
Forex, EURKMF, EUR/KMF
Forex, EURKPW, EUR/KPW

Forex, AED
Forex, AFN
Forex, ALL
Forex, ANG
Forex, AOA
Forex, ARS
Forex, AUD
Forex, AWG
Forex, AZN
Forex, BBD
Forex, BDT
Forex, BGN
Forex, BHD
Forex, BIF
Forex, BMD
Forex, BND
Forex, BOB
Forex, BRL
Forex,BSD
Forex, BTN
Forex, BWP
Forex, CAD
Forex, CDF
Forex, CHF
Forex, CLP
Forex, CNY
Forex, CRC
Forex, CUP
Forex, CVE
Forex, CZK
Forex, DOP
Forex, DZD
Forex,ETB
Forex, FJD
Forex, GBP
Forex, GEL
Forex, GHS
Forex, GTQ
Forex, GYD
Forex, HKD
Forex, HNL
Forex, HRK
Forex, HTG
Forex, HUF
Forex, ILS
Forex, INR
Forex, IRR
Forex, JMD
Forex, JOD
Forex, JPY
Forex,KES
Forex, KGS
Forex, KMF
Forex, KPW
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Forex, EURKRW, EUR/KRW
Forex, EURKWD, EUR/KWD
Forex, EURKZT, EUR/KZT
Forex, EURLBP, EUR/LBP
Forex, EURLKR, EUR/LKR
Forex, EURLRD, EUR/LRD
Forex, EURLYD, EUR/LYD
Forex, EURMAD, EUR/MAD
Forex, EURMDL, EUR/MDL
Forex, EURMKD, EUR/MKD
Forex, EURMNT, EUR/MNT
Forex, EURMOP, EUR/MOP
Forex, EURMUR, EUR/MUR
Forex, EURMVR, EUR/MVR
Forex, EURMWK, EUR/MWK
Forex, EURMXN, EUR/MXP
Forex, EURMYR, EUR/MYR
Forex, EURMZN, EUR/MZN
Forex, EURNAD, EUR/NAD
Forex, EURNGN, EUR/NGN
Forex, EURNIO,EUR/NIO
Forex, EURNOK, EUR/NOK
Forex, EURNPR, EUR/NPR
Forex, EURNZD, EUR/NZD
Forex, EUROMR, EUR/OMR
Forex, EURPAB, EUR/PAB
Forex, EURPEN, EUR/PEN
Forex, EURPGK, EUR/PGK
Forex, EURPKR, EUR/PKR
Forex, EURPLN, EUR/PLN
Forex, EURPYG, EUR/PYG
Forex, EURQAR, EUR/QAR
Forex, EURRON, EUR/RON
Forex, EURRWF, EUR/RWF
Forex, EURSAR, EUR/SAR
Forex, EURSBD, EUR/SBD
Forex, EURSCR, EUR/SCR
Forex, EURSEK, EUR/SEK
Forex, EURSGD, EUR/SGD
Forex, EURSLL, EUR/SLL
Forex, EURSRD, EUR/SRD
Forex, EURSYP,EUR/SYP
Forex, EURTHB, EUR/THB
Forex, EURTJS, EUR/TJS
Forex, EURTMT, EUR/TMT
Forex, EURTND, EUR/TND
Forex, EURTOP, EUR/TOP
Forex, EURTRY, EUR/TRY
Forex, EURTTD, EUR/TTD
Forex, EURTWD, EUR/TWD
Forex, EURTZS, EUR/TZS
Forex, EURUAH, EUR/UAH
Forex, EURUYU, EUR/UYU
Forex, EURUZS, EUR/UZS
Forex, EURVND, EUR/VND
Forex, EURVUV, EUR/VUV
Forex, EURWST, EUR/WST
Forex, EURXCD, EUR/XCD
Forex, EURXOF, EUR/XOF
Forex, EURZAR, EUR/ZAR

Forex, KRW
Forex, KWD
Forex, KzZT
Forex, LBP
Forex, LKR
Forex, LRD
Forex, LYD
Forex, MAD
Forex,MDL
Forex, MKD
Forex, MNT
Forex, MOP
Forex, MUR
Forex, MVR
Forex, MWK
Forex, MXN
Forex,MYR
Forex,MZN
Forex, NAD
Forex, NGN
Forex,NIO
Forex, NOK
Forex, NPR
Forex,NZD
Forex, OMR
Forex, PAB
Forex, PEN
Forex, PGK
Forex, PKR
Forex, PLN
Forex, PYG
Forex, QAR
Forex, RON
Forex, RWF
Forex, SAR
Forex, SBD
Forex, SCR
Forex, SEK
Forex, SGD
Forex, SLL
Forex, SRD
Forex, SYP
Forex, THB
Forex, TJS
Forex, TMT
Forex, TND
Forex, TOP
Forex, TRY
Forex, TTD
Forex, TWD
Forex, TZS
Forex, UAH
Forex, UYU
Forex, UZS
Forex, VND
Forex, VUV
Forex,WST
Forex, XCD
Forex, XOF
Forex, ZAR

Forex, EUR,EUR/USD Forex,USD
Forex, FJD,USD/FJD Forex,USD
Forex, FKP, USD/FKP Forex, FKP

Forex, GBPCHF, GBP/CHF
Forex, GBPEUR, GBP/EUR
Forex, GBPJPY, GBP/JPY
Forex, GBPSEK, GBP/SEK

Forex, CHF
Forex, EUR
Forex, JPY
Forex, SEK
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Forex, GBP,GBP/USD
Forex, GHS,USD/GHS
Forex,GIP,USD/GIP
Forex, GTQ,USD/GTQ
Forex,GYD,USD/GYD

Forex, HKDCHF, HKD/CHF Forex, CHF

Forex, HKD, USD/HKD
Forex, HNL, USD/HNL
Forex, HRK, USD/HRK
Forex, HTG, USD/HTG

Forex, HUFCHF, HUF/CHF Forex, CHF

Forex, HUF, USD/HUF
Forex, IDR,USD/IDR
Forex, ILS,USD/ILS
Forex, INR, USD/INR
Forex, IRR,USD/IRR

Forex, ISKCHF, ISK/CHF Forex,CHF

Forex, ISK,USD/ISK
Forex, JMD, USD/JMD
Forex, JOD,USD/JOD

Forex, JPYSEK, JPY/SEK Forex, SEK

Forex, JPY,USD/JPY
Forex,KES, USD/KES
Forex,KGS,USD/KGS
Forex, KHR, USD/KHR
Forex, KMF, USD/KMF
Forex, KRW, USD/KRW
Forex, KWD, USD/KWD
Forex,KYD,USD/KYD
Forex,KZT,USD/KZT
Forex, LBP, USD/LBP
Forex, LKR, USD/LKR
Forex, LRD,USD/LRD
Forex, LSL,USD/LSL
Forex,LYD,USD/LYD
Forex,MDL, USD/MDL
Forex,MKD, USD/MKD
Forex, MMK, USD/MMK
Forex,MNT, USD/MNT
Forex, MOP,USD/MOP
Forex,MUR, USD/MUR
Forex, MVR, USD/MVR
Forex, MWK, USD/MWK

Forex, MXNCHF, MXN/CHF Forex, CHF

Forex, MXN, USD/MXN
Forex,MYR, USD/MYR
Forex, NAD, USD/NAD
Forex,NGN, USD/NGN
Forex,NIO,USD/NIO

Forex, NOKCHF, NOK/CHF Forex, CHF
Forex, NOKSEK, NOK/SEK Forex, SEK

Forex, NOK, USD/NOK
Forex,NPR, USD/NPR

Forex,NZDCHF,NZD/CHF Forex,CHF

Forex,NZD, NZD/USD
Forex, OMR, USD/OMR
Forex, PAB,USD/PAB
Forex, PEN, USD/PEN
Forex, PGK, USD/PGK
Forex, PHP, USD/PHP
Forex, PKR, USD/PKR

Forex, PLNCHF, PLN/CHF Forex,CHF

Forex, PLN, USD/PLN
Forex, PYG,USD/PYG
Forex, QAR, USD/QAR
Forex, RON, USD/RON
Forex, RSD, USD/RSD

Forex,USD
Forex, GHS
Forex,GIP
Forex, GTQ
Forex, GYD

Forex, HKD
Forex, HNL
Forex, HRK
Forex, HTG

Forex, HUF
Forex, IDR
Forex, ILS
Forex, INR
Forex, IRR

Forex, ISK
Forex, JMD
Forex, JOD

Forex, JPY
Forex, KES
Forex, KGS
Forex, KHR
Forex, KMF
Forex, KRW
Forex, KWD
Forex, KYD
Forex, KZT
Forex, LBP
Forex, LKR
Forex, LRD
Forex, LSL
Forex, LYD
Forex, MDL
Forex, MKD
Forex, MMK
Forex, MNT
Forex, MOP
Forex, MUR
Forex, MVR
Forex, MWK

Forex, MXN
Forex,MYR
Forex, NAD
Forex, NGN
Forex,NIO

Forex, NOK
Forex, NPR

Forex,USD
Forex, OMR
Forex, PAB
Forex, PEN
Forex, PGK
Forex, PHP
Forex, PKR

Forex, PLN
Forex, PYG
Forex, QAR
Forex, RON
Forex, RSD
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Forex,RUB, USD/RUB
Forex, RWF, USD/RWF
Forex, SAR, USD/SAR
Forex, SBD,USD/SBD
Forex, SCR,USD/SCR
Forex, SDG, USD/SDG

Forex, SEKCHF, SEK/CHF Forex, CHF

Forex, SEK,USD/SEK

Forex, SGDCHF, SGD/CHF Forex, CHF

Forex, SGD,USD/SGD
Forex, SHP, USD/SHP
Forex, SYP,USD/SYP
Forex, SZL,USD/SZL
Forex, THB, USD/THB
Forex,TJS,USD/TJS
Forex, TMT, USD/TMT
Forex, TOP,USD/TOP

Forex, TRYCHF, TRY/CHF Forex, CHF

Forex, TRY, USD/TRY
Forex, TWD, USD/TWD
Forex,TZS,USD/TZS
Forex, UAH,USD/UAH
Forex,UGX, USD/UGX

Forex,USDEUR, USD/EUR Forex, EUR

Forex,UYU,USD/UYU
Forex,UZS,USD/UZS
Forex, VND, USD/VND
Forex,WST,USD/WST
Forex, XAF,USD/XAF
Forex, XOF,USD/XOF
Forex, YER, USD/YER

Forex, RUB
Forex, RWF
Forex, SAR
Forex, SBD
Forex, SCR
Forex, SDG

Forex, SEK

Forex, SGD
Forex, SHP
Forex, SYP
Forex, SZL
Forex, THB
Forex, TJS
Forex, TMT
Forex, TOP

Forex, TRY
Forex, TWD
Forex,TZS
Forex, UAH
Forex, UGX

Forex, UYU
Forex, UZS
Forex, VND
Forex,WST
Forex, XAF
Forex, XOF
Forex, YER

Forex, ZARCHF, ZAR/CHF Forex, CHF

Forex, ZAR,USD/ZAR Forex, ZAR

Hang Seng Indices,HSI,Hang Seng Index, HKD
Helsinki, CGCBV, Cargotec Corporation,EUR
Helsinki, HUH1V, Huhtamdki Oyj,EUR
Helsinki, KNEBV, Kone Corp.B,EUR
Helsinki, ORNBV,Orion Corp. B,EUR
Helsinki,OTE1V,Outotec Oyj,EUR
Helsinki, OUT1V, Outokumpu Oyj,EUR
Helsinki, STERV, Stora Enso Oyj,EUR
Helsinki, VALMT,Valmet Oyj,EUR
Helsinki,WRT1V,Wartsila Corp.,EUR

ICE
ICE
ICE
ICE
ICE
ICE
ICE
ICE

Istanbul,ECILC,EIS Eczacibasi Ilac Sinai ve Finansal, TRY

Europe Commodities,BRN,Brent Crude Oil-Future,USD

US,CC,Cocoa Future,USD
US,CT,Cotton No.2 Future,USX
US,DX,US Dollar Index Futures,USD
US,KC,Coffee "C" Future,USX

US,0Jd,Frozen Conc.

Orange Juice Future,USX

US, SB, Sugar 11 Future,USX

US,TF,Russell 2000 Index Mini Futur,USD
Istanbul, AKBNK, Akbank Tbérk, TRY

Istanbul, ARCLK,Arcelik, TRY

Istanbul, BAGFS,Bagfas Bandirma Gubre, TRY
Istanbul, DOHOL, Dogan Sirketler Grubu, TRY

Istanbul, EREGL,Eregli Demir Ve Celik, TRY

Istanbul, GARAN, Térkiye Garanti Bankasi A.S.,TRY

Istanbul, GSDHO, GSD Holding, TRY
Istanbul, HALKB, Térkiye Halk Bankasi A.S.,TRY

Istanbul, HURGZ, Hurriyet Gazetecil.ve Matb. AS,TRY

Istanbul, ISCTR, Turkiye Is Bankasi A.S.,TRY

Istanbul, ISGYO, Is Gayrimenkul Yatirim Ortakli, TRY

Istanbul, KCHOL, Koc Holdings AS, TRY

Istanbul, KOZAA,Koza Anadolu Metal Madencil.AS, TRY

Istanbul, KRDMD, Kardemir Karabuk Demir, TRY
Istanbul, PETKM, Petkim Petrokymia Holding, TRY
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Istanbul, SAHOL, Sabanci Holding, TRY
Istanbul, SISE, Turkiye Sise Cam Fabrikala, TRY
Istanbul, SKBNK, Sekerbank T.A.S.,TRY
Istanbul, TCELL, Turkcell Iletisim, TRY

Istanbul, THYAO, Tuerk Hava Yollari, TRY
Istanbul, TKFEN, Tekfen Holding, TRY

Istanbul, TSKB,T.S.K.B. Turkiye Sinai Kalkinma Bankasi, TRY
Istanbul, TTKOM, Turk Telekomunikasyon, TRY
Istanbul, TUPRS, Tuepras, TRY
Istanbul, VAKBN, Turkiye Vakiflar Bankasi, TRY
Istanbul, XU100, ISE National 100, TRY

Istanbul, YKBNK, Yapi Kredi Bankasi, TRY
Johannesburg, J200, .jse Africa Top 40,ZAR
Johannesburg, J257, .jse Africa Industrial, ZAR
Kopenhagen, CARL-B, Carlsberg AS, DKK

Kopenhagen, CHR,Christian Hansen Holding A/S, DKK
Kopenhagen, COLO-B,Coloplast AS,DKK

Kopenhagen, DANSKE, Danske Bank AS,DKK
Kopenhagen, DSV, DSV Panalpina A/S,DKK
Kopenhagen, FLS, FLSmidth & Co., DKK

Kopenhagen, GN,GN Store Nord AS,DKK
Kopenhagen, JYSK, Jyske Bank A/S,DKK

Kopenhagen, MAERSK-A,A.P.Mpller-Maersk A,DKK
Kopenhagen, MAERSK-B,A.P.Mpller-Maersk B, DKK
Kopenhagen, NOVO-B, Novo-Nordisk AS, DKK
Kopenhagen, NZYM-B, Novozymes A/S, DKK
Kopenhagen, PNDORA, Pandora A/S, DKK
Kopenhagen, SYDB, Sydbank AS, DKK
Kopenhagen, TOP, Topdanmark, DKK
Kopenhagen, TRYG, Tryg AS, DKK
Kopenhagen, VWS, Vestas Wind Systems AS,DKK
Lissabon,ALTR,Altri SGPS S.A.,EUR
Lissabon,BCP,Banco Comercial Portugues SA (BCP),EUR
Lissabon,CTT,CTT-Correios de Portugal S.A.,EUR
Lissabon, EDPR, EDP Renov veis S.A.,EUR
Lissabon, EDP,EDP - Energias de Portugal SA,EUR
Lissabon, EGL,MOTA-ENGIL SGPS S.A.,EUR
Lissabon,GALP,Galp Energia, EUR
Lissabon, IPR, Impresa SGPS S.A.,EUR
Lissabon, JMT, Jeronimo Martins SGPS S.A.,EUR
Lissabon,NOS,NOS SGPS S.A.,EUR
Lissabon, RENE, Ren-Redes Energeticas Nacionais SGPS,EUR
Lissabon, SEM, SEMAPA-Soc.Inv.e Gest.SGPS SA,EUR
Lissabon, SON, Sonae SGPS, EUR
Lissabon, TDSA, Teixeira Duarte S.A.,EUR
London,AAL,Anglo American PLC,GBX
London, ABF, Associated British Foods Plc, GBX
London,ADM, Admiral Group Plc,GBX
London, AGK, Aggreko PLC, GBX

London, AHT, Ashtead Group, GBX

London, ANTO, Antofagasta, GBX
London, ASHM, Ashmore Group Ltd.,GBX
London, AVV, Aveva Group PLC,GBX

London,AV ,Aviva PLC,GBX
London, AZN, Astrazeneca PLC,GBX
London, BAB, Babcock International Grp PLC, GBX
London, BARC,Barclays PLC,GBX
London,BATS,British American Tobacco PLC, GBX
London,BA ,BAE Systems PLC,GBX

London, BBY,Balfour Beatty PLC,GBX
London,BDEV,Barratt Developments PLC, GBX
London, BKG,Berkeley Group Holdings Plc,GBX
London, BLND,British Land Co. PLC. The,GBX
London, BNZL,Bunzl PLC, GBX

London,BP_,BP PLC, GBX

London, BRBY, Burberry Group PLC,GBX

London,BT A,BT Group PLC,GBX
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London,BVIC,Britvic PLC,GBX

London, BWY,Bellway PLC, GBX
London,CAPC,Capital & Counties Propert.PLC,GBX
London,CBG,Close Brothers Group PLC,GBX
London, CCH, Coca-Cola HBC AG,GBX
London,CCL, Carnival PLC, GBX

London, CCR, C&C Group, GBX
London,CNA,Centrica PLC,GBX

London,CNE, Cairn Energy PLC,GBX
London, CPG, Compass Group PLC,GBX
London,CPI,Capita PLC,GBX

London, CRDA,Croda International, GBX
London, CRH,CRH PLC, GBX

London, DCC, DCC PLC, GBX

London,DC_,Dixons Carphone Plc,GBX
London, DGE, Diageo PLC,GBX

London, DLAR, De La Rue PLC,GBX

London, DLG,Direct Line Insurance Grp PLC,GBX
London, DLN, Derwent London PLC, GBX

London, DMGT,Daily Mail & General Trust Plc,GBX
London, DRX, Drax Group PLC,GBX

London, ECM, Electrocomponents PLC, GBX
London, ELM, Elementis PLC, GBX

London, EMG,Man Group PLC, GBX
London, ESNT, Essentra PLC, GBX
London, EXPN, Experian PLC,GBX
London,EZJ,Easyjet, GBX

London, FBRIC, FTSE BRIC 50,USD

London, FGP,Firstgroup PLC,GBX
London, FRES, Fresnillo PLC, GBX

London, GENL, Genel Energy PLC,GBX
London, GFS, Group 4 Securidor,GBX
London, GLEN, Glencore PLC, GBX

London, GPOR, Great Portland Estates Plc,GBX
London, GSK, GlaxoSmithKline PLC, GBX
London, HAS, Hays, GBX

London, HIK, Hikma Pharmaceuticals PLC, GBX
London, HLMA, Halma Plc, GBX
London, HL ,Hargreaves Lansdown PLC,GBX
London, HMSO, Hammerson PLC, GBX

London, HSBA, HSBC Holdings PLC, GBX
London, HTG, Hunting PLC, GBX
London, HWDN, Howden Joinery Group PLC,GBX
London, IAG, Internat. Cons. Airl. Group SA,GBX
London, ICP, Intermediate Capital Grp PLC, GBX
London, IGG, Ig Group Holdings,GBX

London, IHG, InterContinental Hotels, GBX
London,III,3i Group PLC,GBX
London, IMI, IMI PLC, GBX
London, INCH, Inchcape PLC, GBX
London, INF, Informa PLC, GBX

London, INTU, Intu Properties PLC, GBX
London, INVP, Investec PLC,GBX
London, IPF, Intl Personal Finance PLC, GBX
London, ITRK, Intertek Group, GBX
London, ITV, ITV PLC,GBX
London, JMAT, Johnson Matthey, GBX
London, JUP, Jupiter Fund Management, GBX
London,KAZ,Kazakhyms PLC, GBX
London, KGF, Kingfisher PLC, GBX

London, KYGA,Kerry Group PLC,EUR

London, LAND, Land Securities Group PLC,GBX
London, LGEN, Legal & General Group PLC,GBX
London, LLOY, Lloyds Banking Group PLC,GBX
London, LSE, London Stock Exchange LSE, GBX
London, MGGT, Meggitt PLC, GBX
London,MKS,Marks & Spencer Group PLC,GBX
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London,MNDI,Mondi PLC, GBX
London,MRO,Melrose Industries Plc.,GBX
London,MRW,WM Morrison Supermarkets PLC,GBX
London,MTO,MITIE Group PLC,GBX
London,NG_,National Grid PLC,GBX
London, NXT, Next PLC,GBX

London, OCDO, Ocado Group PLC,GBX
London, PFC, Petrofac, GBX
London, PFG, Provident Financial PLC, GBX
London, PMO, Premier 0il, GBX
London, PNN, Pennon Group PLC,GBX
London, POLY, Polymetal International PLC, GBX
London, PRU, Prudential PLC,GBX
London, PSN, Persimmon PLC, GBX
London, PSON, Pearson Plc, GBX

London,QQ ,Qinetig Group PLC,GBX
London,RBS,Royal Bank of Scotland PLC,GBX
London,RB_,Reckitt Benckiser Group, GBX
London,RDSA,Royal Dutch Shell A,GBX
London,RDSB, Royal Dutch Shell B-Shares, GBX
London, REL, RELX PLC, GBX

London,RIO,Rio Tinto PLC, GBX

London, RMV,Rightmove PLC,GBX
London, ROR, Rotork PLC, GBX

London,RR ,Rolls Royce Holdings PLC,GBX
London,RSA,RSA Insurance Group PLC,GBX
London, RTO,Rentokil Initial, GBX
London, RYA, Ryanair Holdings PLC,EUR
London, SBRY, Sainsbury (J) Plc,GBX
London, SDR, Schroders PLC, GBX
London, SGC, Stagecoach Group PLC,GBX
London, SGE, Sage Group PLC. The, GBX
London, SGRO, Segro PLC, GBX
London, SHB, Shaftesbury PLC, GBX

London, SMDS,Ds Smith Plc,GBX
London, SMIN, Smiths Group PLC,GBX
London, SN _,Smith & Nephew PLC,GBX
London, SPX, Spirax-Sarco Engineering, GBX
London, SRP, Serco Group PLC, GBX

London, SSE, Scottish & Southern Energy Plc,GBX

London, STAN, Standard Chartered PLC,GBX
London, STJ, St. James S Place Plc,GBX
London, SVT, Severn Trent PLC,GBX
London, SXS, Spectris PLC, GBX

London, TALK, Talk Talk Telecom Group Plc,GBX
London, TATE, Tate & Lyle PLC,GBX
London, TLW, Tullow 0il PLC,GBX
London, TPK, Travis Perkins PLC, GBX

London, TSCO, Tesco PLC,GBX

London, TUI, TUI AG, GBX

London, TW ,Taylor Wimpey PLC,GBX
London,ULE,Ultra Electronics Hldgs PLC, GBX
London, ULVR, Unilever PLC,GBX

London,UU ,United Utilities Group PLC,GBX
London,VCT,Victrex Plc,GBX
London,VOD,Vodafone Group PLC,GBX
London,WEIR,Weir Group PLC. The, GBX
London, WG , John Wood Group,GBX
London,WMH,William Hill PLC, GBX
London, WPP, WPP PLC, GBX

London,WTB, Whitbread PLC,GBX

Madrid Indices, INDI, IBEX 35,EUR
Madrid, ABG, Abengoa S.A.,EUR

Madrid, ACS,ACS. Act.de Constr.y Serv. SA,EUR
Madrid, AMS, Amadeus IT Group SA,EUR
Madrid, ANA, Acciona S.A.,EUR

Madrid, BBVA,Banco Bilbao Vizcaya Argent.,EUR
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Madrid, BKIA, BANKIA S.A.,EUR

Madrid, BKT,Bankinter S.A.,EUR

Madrid, BME,Bolsas y Mercados Espanoles, EUR
Madrid, CABK, Caixabank S.A.,EUR

Madrid, DIA,Distribuidora Intl de Alim.SA,EUR
Madrid, EBRO, Ebro Foods S.A.,EUR

Madrid, ELE,Endesa S.A.,EUR
Madrid, ENG, Enagas, EUR

Madrid, FCC, Fomento de Construcciones y Contrates S.A.,EUR
Madrid, FER, Ferrovial SA,EUR

Madrid, GRF,Grifols S.A.,EUR
Madrid, IAG, Internat. Cons. Airl. Group SA,EUR
Madrid, IBE, Iberdrola S.A.,EUR
Madrid, IDR, Indra Sistemas S.A.,EUR
Madrid, ITX, Inditex S.A.,EUR
Madrid, MAP, Corporation Mapfre, EUR
Madrid,MTS,ArcelorMittal S.A. Nouvo, EUR
Madrid, OHL, Obrascon Huarte Lain S.A.,EUR
Madrid, REE,Red Electrica Corporacion S.A.,EUR
Madrid, REP,Repsol S.A.,EUR

Madrid, SAB,Banco de Sabadell S.A.,EUR
Madrid, SAN, Banco Santander S.A.,EUR

Madrid, SCYR, Sacyr S.A.,EUR
Madrid, TEF, Telefonica S.A.,EUR

Madrid, TL5,Mediaset Espana Comunicacion,EUR
Madrid, TRE, Tecnicas Reunidas S.A.,EUR
Madrid,VIS,Viscofan S.A.,EUR
Madrid, 20T, Zardoya Otis S.A.,EUR
Mailand,A2A,A2A S.p.A,EUR

Mailand, AGL,Autogrill S.p.A.,EUR
Mailand,ATL,Atlantia, EUR

Mailand,AZM,Azimut Holding S.p.A.,EUR
Mailand, BPE, BPER Banca, EUR

Mailand, BPSO,Banca Popolare di Sondrio, EUR
Mailand,BZU,Buzzi Unicem S.p.A.,EUR
Mailand,CNHI,CNH Industrial N.V.,EUR

Mailand, CPR,Davide Campari-Milano S.p.A.,EUR
Mailand, ENEL,ENEL S.p.A.,EUR

Mailand,ENI,ENI S.p.A.,EUR

Mailand, EXO,Exor N.V.,EUR

Mailand, FCA,Fiat Chrysler Automobiles N.V.,EUR
Mailand, FTSEMIB, .ftse Mib, EUR

Mailand, G,Assicurazioni Generali S.p.A.,EUR
Mailand, ISP, Intesa Sanpaolo S.p.A.,EUR
Mailand, MB,Mediobanca - Bca Cred.Fin. SpA,EUR
Mailand, MONC,Moncler S.p.A.,EUR
Mailand,MS,Mediaset S.p.A.,EUR
Mailand, PRY, Prysmian S.p.A.,EUR
Mailand, SFER, Salvatore Ferragamo Italia SpA,EUR
Mailand, SPM, Saipem S.p.A.,EUR
Mailand, SRG, Snam S.p.A.,EUR
Mailand, STM, STMicroelectronics N.V.,EUR
Mailand, TEN, Tenaris S.A.,EUR
Mailand,TIT,Telecom Italia S.p.A.,EUR
Mailand, TOD,Tods S.p.A.,EUR
Mailand, TRN, TERNA SpA,EUR

Mailand,UBI,UBI Banca, EUR

Mailand, UCG,UniCredit S.p.A.,EUR
Mailand,US,UnipolSai Assicurazioni S.p.A.,EUR
Manila,ALL,Philippines SE All-Shares, PHP
Manila, PSEI,PSEi Index, PHP

NASDAQ, AAPL, Apple Inc.,USD

NASDAQ, ADBE, Adobe Inc.,USD

NASDAQ, ADI,Analog Devices Inc.,USD

NASDAQ, ADP,Automatic Data Processing Inc.,USD
NASDAQ, ADSK, Autodesk Inc.,USD
NASDAQ, AKAM, Akamai Technologies Inc.,USD
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NASDAQ, ALXN,Alexion Pharmaceuticals Inc.,USD
NASDAQ, AMAT, Applied Materials Inc.,USD
NASDAQ, AMGN, Amgen Inc.,USD
NASDAQ, AMZN, Amazon.com Inc.,USD
NASDAQ,ATVI,Activision Blizzard Inc.,USD
NASDAQ, AVGO, Broadcom Inc.,USD

NASDAQ, BBBY,Bed Bath & Beyond Inc.,USD
NASDAQ, BIDU,Baidu Inc. (ADRs),USD
NASDAQ,BIIB,Biogen Inc.,USD
NASDAQ, CERN, Cerner Corp.,USD

NASDAQ, CHKP, Check Point Software Techs Ltd,USD
NASDAQ, CHRW,C.H. Robinson Worldwide Inc.,USD
NASDAQ, CHTR, Charter Communications Inc.,USD
NASDAQ, CINF,Cincinnati Financial Corp.,USD
NASDAQ, CMCSA, Comcast Corp. A,USD
NASDAQ,CME,CME Group Inc.,USD
NASDAQ, COST, Costco Wholesale Corp.,USD
NASDAQ, CSCO,Cisco Systems Inc.,USD

NASDAQ, CTAS,Cintas Corp.,USD

NASDAQ, CTSH, Cognizant Technology Sol.Corp. A,USD

NASDAQ, CTXS,Citrix Systems Inc.,USD

NASDAQ, DISCA,Discovery Inc.,USD
NASDAQ, DISCK, Discovery Communications Inc.,USD
NASDAQ, DISH, Dish Network Corp.,USD
NASDAQ, DLTR, Dollar Tree Inc.,USD
NASDAQ,EA,Electronic Arts Inc.,USD

NASDAQ, EBAY, eBay Inc.,USD

NASDAQ, ENDP, Endo International PLC,USD
NASDAQ, EQIX,Equinix Inc.,USD
NASDAQ, ETFC, E*TRADE Financial Corp.,USD
NASDAQ, EVK,Ever-Glory Intl Group Inc.,USD
NASDAQ, EXPD, Expeditors Intl of Wash. Inc.,USD
NASDAQ, EXPE, Expedia Group Inc.,USD
NASDAQ, FAST, Fastenal Co.,USD
NASDAQ, FB, Facebook Inc. A,USD

NASDAQ, FFIV,F5 Networks Inc.,USD

NASDAQ, FISV,Fiserv Inc.,USD

NASDAQ, FITB,Fifth Third Bancorp,USD

NASDAQ, FLEX,Flex Ltd.,USD

NASDAQ, FLIR,Flir Systems Inc.,USD
NASDAQ, FOSL, Fossil Group Inc.,USD

NASDAQ, FOXA, Fox Corp. A,USD

NASDAQ, FSLR, First Solar Inc.,USD
NASDAQ, FTR, Frontier Communications Corp.,USD
NASDAQ,GILD,Gilead Sciences Inc.,USD
NASDAQ, GOOGL, Alphabet Inc. A,USD
NASDAQ, GOOG, Alphabet Inc. C,USD
NASDAQ, GRMN, Garmin Ltd.,USD
NASDAQ, GT, Goodyear Tire & Rubber Co..The,USD
NASDAQ, HAS,Hasbro Inc.,USD
NASDAQ, HBAN, Huntington Bancshares Inc.,USD
NASDAQ, HSIC,Henry Schein Inc.,USD
NASDAQ, ILMN, Illumina Inc.,USD

NASDAQ, INTC, Intel Corp.,USD
NASDAQ, INTU, Intuit Inc.,USD
NASDAQ, ISRG, Intuitive Surgical Inc.,USD
NASDAQ, KLAC,KLA Corp,USD

NASDAQ, LBTYA, Liberty Global Inc. A,USD
NASDAQ, LIFE,aTyr Pharma Inc.,USD

NASDAQ, LRCX, Lam Research Corp.,USD
NASDAQ,MAR,Marriott International Inc. A,USD
NASDAQ,MAT,Mattel Inc.,USD
NASDAQ,MCHP,Microchip Technology Inc.,USD
NASDAQ,MDLZ,Mondelez International Inc. A,USD
NASDAQ,MNST, Monster Beverage Corp.,USD
NASDAQ, MRVL,Marvell Technology Grp Ltd.,USD
NASDAQ,MSFT,Microsoft Corp.,USD
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NASDAQ,MU,Micron Technology Inc.,USD
NASDAQ,MXIM,Maxim Integrated Products Inc.,USD
NASDAQ,MYL,Mylan N.V.,USD

NASDAQ, NAVI,Navient Corp.,USD
NASDAQ, NDAQ, Nasdaq Inc.,USD

NASDAQ, NFLX,Netflix Inc.,USD
NASDAQ, NTAP, NetApp Inc.,USD
NASDAQ, NTRS, Northern Trust Corp.,USD
NASDAQ,NVDA,NVIDIA Corp.,USD

NASDAQ, NWSA, News Corp. A New,USD

NASDAQ, NXPI,NXP Semiconductors NV,USD
NASDAQ, ORLY,OReilly Automotive Inc. [New],USD
NASDAQ, PAYX, Paychex Inc.,USD
NASDAQ, PBCT, Peoples United Financial Inc.,USD
NASDAQ, PCAR, Paccar Inc.,USD
NASDAQ, PDCO, Patterson Companies Inc.,USD
NASDAQ, QCOM, QUALCOMM Inc.,USD
NASDAQ, REGN, Regeneron Pharmaceuticals Inc.,USD
NASDAQ, ROST,Ross Stores Inc.,USD

NASDAQ, SBAC, SBA Communications Corp.,USD
NASDAQ, SBUX, Starbucks Corp.,USD

NASDAQ, SIFY,Sify Technologies Ltd. ADR,USD
NASDAQ, SIRI,Sirius XM Holdings Inc.,USD
NASDAQ, SRCL, Stericycle Inc.,USD
NASDAQ, STX, Seagate Technology PLC,USD
NASDAQ, TRIP, TripAdvisor Inc.,USD

NASDAQ, TROW, T. Rowe Price Group Inc.,USD
NASDAQ, TSCO, Tractor Supply Co.,USD

NASDAQ, TSLA, Tesla Inc.,USD

NASDAQ, TXN, Texas Instruments Inc.,USD
NASDAQ, URBN, Urban Outfitters Inc.,USD
NASDAQ, VOD,Vodafone Group PLC (ADRs),USD
NASDAQ, VRSK, Verisk Analytics Inc.,USD
NASDAQ, VRSN, Verisign Inc.,USD

NASDAQ, VRTX,Vertex Pharmaceuticals Inc.,USD
NASDAQ, WBA,Walgreens Boots Alliance Inc.,USD
NASDAQ, WDC,Western Digital Corp.,USD

NASDAQ, WYNN, Wynn Resorts Ltd.,USD
NASDAQ, XLNX, Xilinx Inc.,USD
NASDAQ, XRAY, DENTSPLY Sirona Inc.,USD
NASDAQ, ZION, Zions Bancorporation,USD
NIKKEI,NK225,Nikkei 225, JPY

NYMEX,CL,Crude 0il (WTI) Future,USD

NYMEX, HO,NY Harbor ULSD Futures,USD
NYMEX, NG, Natural Gas-Future,USD

NYMEX, PA, Palladium-Future, USD

NYMEX, PL, Platin-Future, USD

NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE

American,AAMC,Altisource Asset Mgmt. Corp.,USD
American, AAU,Almaden Minerals Ltd.,USD
American, ACU,Acme United Corp.,USD
American, ACY, AeroCentury Corp.,USD
American,AE, Adams Resources & Energy Inc.,USD
American, AINC,Ashford Inc.,USD
American,AIRI,Air Industries Group,USD
American, AMPE, Ampio Pharmaceuticals Inc.,USD

American,AMS, American Shared Hospital Services,USD

American,APT,Alpha Pro Tech Ltd.,USD
American,ASM,Avino Silver & Gold Mines Ltd.,USD
American, ATNM, Actinium Pharmaceuticals Inc.,USD
American, AUMN, Golden Minerals Co.,USD
American,AWX,Avalon Holdings Corp. A,USD
American, AXU,Alexco Resource Corp.,USD
American,BCV,Bancroft Fund Ltd. -.01,USD
American,BDL,Flanigan s Enterprises Inc.,USD
American,BDR,Blonder Tong.Laboratories Inc.,USD
American,BHB,Bar Harbor Bankshares, USD
American,BLV-IV,Vanguard Lt Bd Etf,USD
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NYSE American,BND-IV,Vanguard Ttl Bd Mkt,USD

NYSE American, BRN,Barnwell Industries Inc.,USD

NYSE American,BSV-IV,Vanguard St Bond Etf,USD

NYSE American,BTG,B2Gold Corp.,USD

NYSE American,BTN,Ballantyne Strong Inc.,USD

NYSE American, CANF,Can-Fite Biopharma Ltd.,USD

NYSE American, CCF,Chase Corp.,USD

NYSE American,CET,Central Securities Corp.,USD

NYSE American,CEV,Eaton Vance Cal.Muni.Inc.Tr. of Benef. Int.,USD
NYSE American,CIK,Credit Sui. Asset Mgmt Inc. Fd,USD
NYSE American,CIX,CompX International Inc. A,USD
NYSE American,CKX,CKX Lands Inc.,USD

NYSE American,CLM,Cornerstone Strat.Val.Fd Inc.,USD
NYSE American,CMT,Core Molding Technologies Inc.,USD
NYSE American,CPHI,China Pharma Holdings Inc.,USD
NYSE American, CQP,Cheniere Energy Partners L.P.,USD
NYSE American,CRF,Cornerstone Total Return Fund,USD
NYSE American, CRMD, Cormedix Inc.,USD

NYSE American,CTO,Consolidated-Tomoka Land Co.,USD
NYSE American, CUO,Continental Materials Corp.,USD
NYSE American,CVM,Cel-Sci Corp.,USD

NYSE American,CVR,Chicago Rivet & Machine Co.,USD
NYSE American,CVU,CPI Aerostructures Inc.,USD

NYSE American, DHY,Credit Suisse High Y1ld Bd Fd of Benef.Int.,USD
NYSE American,DIT,Amcon Distributing Co.,USD

NYSE American,DLA,Delta Apparel Inc.,USD

NYSE American,DMF,Dreyfus Municipal,USD

NYSE American, DNN, Denison Mines Corp.,USD

NYSE American, DPW,DPW Holdings Inc.,USD

NYSE American,DSS,Document Security Sys Inc.,USD
NYSE American, DXR,Daxor Corp.,USD

NYSE American,ECF,Ellsworth Growth&Income Fd Ltd,USD
NYSE American, EDV-IV,Vanguard World Funds,USD

NYSE American,ELLO,Ellomay Capital Ltd.,USD

NYSE American,ELMD,Electromed Inc.,USD

NYSE American, EMAN, eMagin Corp.,USD

NYSE American, ENSV,Enservco Corp.,USD

NYSE American,EPM,Evolution Petroleum Corp.,USD

NYSE American,ESP,Espey Mfg. & Electronics Corp.,USD
NYSE American, EVBN, Evans Bancorp Inc.,USD

NYSE American,EVI,Evi Industries Inc.,USD

NYSE American,EVV,Eaton Vance Ltd.Durat.Inc.Fd.,USD
NYSE American,EVY,Eaton Vance N.Y. M. Income Tr. of Benef. Int.,USD
NYSE American, FAX,Aberdeen Asia-Pac.Income Fund,USD
NYSE American, FCO,Aberdeen Global Income Fd Inc.,USD
NYSE American, FEN,First Trust Energy Inc.&Growth,USD
NYSE American, FRD,Friedman Industries Inc.,USD

NYSE American, FSI,Flexible Solutions Intl Inc.,USD
NYSE American, FSP,Franklin Street Propert. Corp.,USD
NYSE American,GBR,New Concept Energy Inc.,USD

NYSE American, GGN, Gamco Gl.Gold Nat.Res.&Inc.Tr.,USD
NYSE American, GLOW, Glowpoint Inc.,USD

NYSE American, GLO,Clough Global Opportunities FD,USD
NYSE American,GLQ,Clough Global Equity Fund,USD

NYSE American,GLV,Clough Global Allocation Fund -.01,USD
NYSE American, GMO, General Moly Inc.,USD

NYSE American, GORO,Gold Resource Corp.,USD

NYSE American,GPL,Great Panther Mining Ltd.,USD

NYSE American, GRF,Eagle Capital Growth Fund Inc. -.01,USD
NYSE American,GSAT,Globalstar Inc.,USD

NYSE American, GSB,Globalscape Inc.,USD

NYSE American,GSS,Golden Star Resources Ltd.,USD
NYSE American,GSV,Gold Standard Ventures Corp.,USD
NYSE American,GTE,Gran Tierra Energy Inc.,USD

NYSE American,GV,Goldfield Corp.,USD

NYSE American, HMG, HMG Courtland Properties Inc.,USD
NYSE American, HNW,Pioneer Divers.High Income Tr. -.01,USD
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NYSE American, HUSA,Houston American Energy Corp.,USD
NYSE American, IAF,Aberdeen Australia Equity Fund, USD
NYSE American, IBIO,Ibio Inc.,USD

NYSE American, IDN, Intellicheck Mobilisa Inc.,USD
NYSE American, IHT, Innsuites Hospitality Trust of Benef.Interest,USD
NYSE American, IMO, Imperial 0il Ltd.,USD

NYSE American, INFU, InfuSystems Holdings Inc.,USD
NYSE American, INS,Intelligent Systems Corp.,USD

NYSE American, INTT, inTEST Corp.,USD

NYSE American, INUV, Inuvo Inc.,USD

NYSE American, ISR, IsoRay Inc.,USD

NYSE American, JOB,General Employment Ent. Inc.,USD
NYSE American, LBY,Libbey Inc.,USD

NYSE American,LGL,LGL Group Inc.,USD

NYSE American,LNG,Cheniere Energy Inc.,USD

NYSE American, LODE, Comstock Mining Inc.,USD

NYSE American, LOV, Spark Networks Se (adrs),USD

NYSE American,LTS,Ladenburg Thalmann Fina. Ser.,USD
NYSE American,MCF,Contango 0il & Gas Co.,USD

NYSE American,MGC-IV,Vanguard Megacap 300,USD

NYSE American,MGK-IV,Vanguard Megacp Gr,USD

NYSE American,MGV-IV,Vanguard Megacp Val,USD

NYSE American,MSN,Emerson Radio Corp.,USD

NYSE American,MXC,Mexco Energy Corp.,USD

NYSE American,NAK,Northern Dynasty Minls Ltd.,USD
NYSE American,NAVB,Navidea Biopharmaceuticals Inc,USD
NYSE American,NBH,Neuberger Ber.Intermed.Muni.Fd,USD
NYSE American, NBW,Neuberger Berman California Intermediate Municipal,USD
NYSE American,NBY,Novabay Pharmaceuticals Inc.,USD
NYSE American,NEN,New England Real.Ass.L.P.,USD

NYSE American,NGD,New Gold Inc.,USD

NYSE American,NG,Novagold Resources Inc.,USD

NYSE American,NHC,National Healthcare Corp.,USD

NYSE American,NHS,Neuberger Berman Hgh Yld St.Fd 1,USD
NYSE American,NML,Neuberger Berman Mlp Inco,USD

NYSE American,NNVC,Nanoviricides Inc.,USD

NYSE American,NOG,Northern 0il and Gas Inc.,USD

NYSE American,NSPR, InspireMD Inc.,USD

NYSE American,NTN,NTN Buzztime Inc.,USD

NYSE American, OGEN,Oragenics Inc.,USD

NYSE American, PFNX, Pfenex Inc.,USD

NYSE American, PLG,Platinum Group Metals Ltd.,USD
NYSE American,PLM,Polymet Mining Corp.,USD

NYSE American, PLX,Protalix BioTherapeutics Inc.,USD
NYSE American, PRK, Park National, USD

NYSE American, PTN,Palatin Technologies Inc.,USD

NYSE American, PW,Power REIT,USD

NYSE American, PZG, Paramount Gold Nevada Corp.,USD
NYSE American,RCG,RENN Fund Inc.,USD

NYSE American,REI,Ring Energy Inc.,USD

NYSE American,RIF,RMR Real Estate Income Fund,USD
NYSE American,RLGT,Radiant Logistics Inc.,USD

NYSE American,RVP,Retractable Technologies Inc.,USD
NYSE American, SAND, Sandstorm Gold Ltd.,USD

NYSE American, SDPI, Superior Drilling Products Inc.,USD
NYSE American, SEB, Seaboard Corp. (Del.),USD

NYSE American, SGB, Southwest Georgia Finl.Corp.,USD
NYSE American, SIF,SIFCO Industries Inc.,USD

NYSE American, SIM,Grupo Simec SAB de C.V.,USD

NYSE American, SSY,SunLink Health Systems Inc.,USD
NYSE American, SVT, Servotronics Inc.,USD

NYSE American, SYN, Synthetic Biologics Inc.,USD

NYSE American, TAT, Transatlantic Petroleum Ltd.,USD
NYSE American, TGB, Taseko Mines Ltd.,USD

NYSE American, TGC, Tengasco Inc.,USD

NYSE American, THM, Intl Tower Hill Mines Ltd.,USD
NYSE American, TMP, Tompkins Financial Corp.,USD
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NYSE American, TRT,Trio-Tech International,USD

NYSE American, TRXC, Transenterix Inc.,USD

NYSE American, TRX,Tanzanian Gold Corp.,USD

NYSE American, UAMY,United States Antimony Corp.,USD

NYSE American,UEC,Uranium Energy Corp.,USD

NYSE American,UOI,United States 0il Fund Lp,USD

NYSE American,URG,Ur-Energy Inc.,USD

NYSE American, UUUU, Energy Fuels Inc.,USD

NYSE American,UUU,Universal Security Instr. Inc.,USD

NYSE American,VAW-IV,Vanguard Materials Etf,USD

NYSE American,VBK-IV,Vanguard Small-Cap Growth Etf,USD
NYSE American, VBR-IV,Vanguard Small-Cap Value Etf,USD
NYSE American,VCF,Delaware Inv.Col.Ins.Muni.Inc. -.01,USD
NYSE American,VCR-IV,Vanguard Consumer Discretionary Etf,USD
NYSE American,VDC-IV,Vanguard Consumer Staples Etf,USD
NYSE American,VDE-IV,Vanguard Energy Etf,USD

NYSE American,VEA-IV,Vanguard Eur Pac Etf,USD

NYSE American,VEU-IV,Vanguard European Vipers,USD

NYSE American,VFH-IV,Vanguard Financials Etf,USD

NYSE American,VFL,Delaware Inv.Nat.Munic.Inco.Fd -.01,USD
NYSE American,VGK-IV,Vanguard European Etf,USD

NYSE American,VGT-IV,Vanguard Information Technology Etf,USD
NYSE American,VGZ,Vista Gold Corp. (new),USD

NYSE American,VHC,VirnetX Holding Corp.,USD

NYSE American,VHT-IV,Vanguard Health Care Etf,USD

NYSE American,VIG-IV,Vanguard Dividend Appreciation Etf,USD
NYSE American,VIS-IV,Vanguard Industrials Etf,USD

NYSE American,VKI, Invesco Advantage Mun.Inc.TrII,USD

NYSE American,VMM, Delaware Invts Minn.Muni.I.II,USD

NYSE American,VNQ-IV,Vanguard Reit Etf,USD

NYSE American,VOE-IV,Vanguard Mid-Cap Value Etf,USD

NYSE American,VOO-1IV,Vanguard S&p 500,USD

NYSE American,VOT-IV,Vanguard Mid-Cap Growth Etf,USD

NYSE American,VOX-IV,Vanguard Telecommunication Services Etf,USD
NYSE American,VPL-IV,Vanguard Pacific Etf,USD

NYSE American,VPU-IV,Vanguard Utilities Etf,USD

NYSE American,VSS-IV,Vanguard Ftse All World Ex Us Small Cap Etf,USD
NYSE American,VTI-IV,Vanguard Total Stock Market Etf,USD
NYSE American,VTV-IV,Vanguard Value Etf,USD

NYSE American,VUG-IV,Vanguard Growth Etf,USD

NYSE American,VWO-IV,Vanguard Emerging Markets Etf,USD
NYSE American,VXF-IV,Vanguard Extended Market Etf,USD
NYSE American,VYM-IV,Vanguard High Divide, USD

NYSE American, WRN,Western Corp. Gold Corp.,USD

NYSE American,WTT,Wireless Telecom Group Inc.,USD

NYSE American,WYY,WidePoint Corp.,USD

NYSE American,XPL,Solitario Explor.&Royalt.Corp.,USD

NYSE American,XXII,22nd Century Group Inc.,USD

NYSE American, YUMA, Yuma Energy Inc.,USD

NYSE,AA,Alcoa Corp.,USD

NYSE, ABBV, AbbVie Inc.,USD

NYSE, ABC, AmerisourceBergen Corp.,USD

NYSE, ABT, Abbott Laboratories,USD

NYSE, ACH, Aluminum Corp. of China Ltd. (ADRs),USD
NYSE, ACN, Accenture Ltd.,USD

NYSE,ADM, Archer Daniels Midland Co.,USD

NYSE,ADS,Alliance Data Systems Corp.,USD

NYSE, AEE, Ameren Corp.,USD

NYSE,AEP, American Electric Power Co.Inc,USD

NYSE,AES,AES Corp.. The,USD

NYSE,AFL,Aflac Inc.,USD

NYSE, AGG, iShares Tr.-Co.US Aggregate Bd,USD

NYSE, AIG,American International Grp Inc,USD
NYSE,AIV,Apartment Investment and Management Co.,USD
NYSE,AIZ,Assurant Inc.,USD

NYSE,ALLE,Allegion PLC,USD

NYSE,ALL,Allstate Corp.. The,USD
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NYSE, AME, AMETEK Inc.,USD

NYSE, AMG,Affiliated Managers Group Inc.,USD
NYSE, AMP, Ameriprise Financial Inc.,USD
NYSE, AMT, American Tower Corp.,USD

NYSE, ANF, Abercrombie & Fitch Co. A,USD
NYSE, ANTM, Anthem Inc.,USD
NYSE, AN, Autonation Inc.,USD

NYSE, AON, AON PLC,USD

NYSE, APA, Apache Corp.,USD

NYSE, APD,Air Products and Chemicals Inc.,USD
NYSE, APH, Amphenol Corp. New A,USD
NYSE,ASHS, eutsche X-trackers Harvest CSI 500 China A-Shares,USD
NYSE,ATI,Allegheny Technologies Inc.,USD
NYSE, AVB, Avalonbay Communities Inc.,USD
NYSE, AVY, Avery Dennison Corp.,USD

NYSE, AXP,American Express Co.,USD

NYSE, AZO,Autozone Inc. Nevada,USD

NYSE, A,Agilent Technologies Inc.,USD

NYSE, BABA,Alibaba Group Holding Ltd.,USD
NYSE, BAC,Bank of America Corp.,USD
NYSE,BAX,Baxter International Inc.,USD
NYSE, BA,Boeing Co.,USD

NYSE,BBY,Best Buy Co Inc.,USD
NYSE,BDX,Becton. Dickinson & Co.,USD
NYSE, BEN, Franklin Resources Inc.,USD

NYSE, BF-B, Brown-Forman Corp. Cl. B,USD
NYSE, BK,Bank of New York Mellon Corp.,USD
NYSE, BLK,Blackrock Inc. A,USD

NYSE,BLL,Ball Corp.,USD

NYSE, BMY,Bristol-Myers Squibb Co.,USD

NYSE, BRK-B,Berkshire Hathaway Inc. B,USD
NYSE, BSX,Boston Scientific Corp.,USD

NYSE, BWA,Borg Warner Automotive Inc.,USD
NYSE, BXP,Boston Properties Inc.,USD

NYSE, CAG,Conagra Brands Inc.,USD
NYSE,CAH,Cardinal Health Inc.,USD

NYSE, CAT,Caterpillar Inc.,USD

NYSE,CB, Chubb Ltd.,USD

NYSE,CCI,Crown Castle International,USD
NYSE, CCL,Carnival Corp. Paired Certificates,USD
NYSE,CF,CF Industries Holdings Inc.,USD
NYSE, CHK, Chesapeake Energy Corp.,USD
NYSE,CI,CIGNA CORP. NEW,USD

NYSE,CLX,Clorox Co.. The,USD
NYSE,CL,Colgate-Palmolive Co.,USD
NYSE, CMA, Comerica Inc.,USD

NYSE, CMBS, iShares Barclays CMBS Bond Fund,USD
NYSE, CMG, Chipotle Mexican Grill Inc.,USD
NYSE,CMI,Cummins Inc.,USD

NYSE,CMS,CMS Energy Corp.,USD

NYSE, CNP, CenterPoint Energy Inc.,USD

NYSE, CNXT,Market Vectors ChinaAMC SME-ChiNext ETF,USD
NYSE, CNX,CNX Resources Corp.,USD

NYSE,CN,db X-trackers Harvest MSCI All China,USD
NYSE, COF,Capital One Financial Corp.,USD
NYSE, COG,Cabot 0il & Gas Corp.,USD

NYSE, COP,ConocoPhillips, USD
NYSE, CPB, Campbell Soup Co.,USD

NYSE, CRM, salesforce.com Inc.,USD
NYSE,CTL,CenturyLink Inc.,USD

NYSE,CVS,CVS Health Corp.,USD

NYSE, CVX,Chevron Corp.,USD

NYSE,C,Citigroup Inc.,USD

NYSE, DAL, Delta Air Lines Inc.,USD
NYSE, DE, Deere & Co.,USD

NYSE, DFS,Discover Financial Services,USD
NYSE, DGX, Quest Diagnostics Inc.,USD
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NYSE,DG,Dollar General Corp.,USD

NYSE, DHI,Horton Inc. D R,USD

NYSE, DHR, Danaher Corp.,USD

NYSE, DIA,SPDR DJ Industrial Average ETF,USD
NYSE,DIS,Disney Co.. The Walt,USD

NYSE, DLPH, Delphi Technologies Plc,USD
NYSE, DNR, Denbury Resources Inc.,USD

NYSE, DOV, Dover Corp.,USD

NYSE, DO, Diamond Offshore Drilling Inc.,USD
NYSE, DRI, Darden Restaurants Inc.,USD

NYSE, DTE, DTE Energy Co.,USD

NYSE, DUK, Duke Energy Corp.,USD

NYSE,DVA,DaVita HealthCare Partners Inc,USD
NYSE, DVN, Devon Energy Corp.,USD

NYSE, DVYA, iShares Asia Pacific Dividend 30 Index Fund,USD
NYSE, DVYE, iShares Emerging Markets Dividend Index Fund,USD
NYSE, D, Dominion Energy Inc.,USD

NYSE,ECL,Ecolab Inc.,USD

NYSE,ED,Consolidated Edison Inc.,USD

NYSE, EEMS, iShares MSCI Emerging Markets Small Cap Index Fund,USD
NYSE, EEM, iShares MSCI Emerging Mar,USD

NYSE, EFX,Equifax Inc.,USD

NYSE,EIX,Edison International,USD

NYSE,EL,Estee Lauder Companies Inc.. The,USD

NYSE, EMHY, iShares Emerging Markets High Yield Bond Fund,USD
NYSE, EMN, Eastman Chemical Co.,USD

NYSE, EMR, Emerson Electric Co.,USD

NYSE, EOG, EOG Resources Inc.,USD

NYSE, EPP,Ishs Inc.-Msci Pac.Ex-Jap. Etf,USD

NYSE, EQR,Equity Residential, USD

NYSE, EQT,EQT Corp.,USD

NYSE, ESS,Essex Property Trust Inc.,USD

NYSE,ETN, Eaton Corp Plc.,USD

NYSE,ETR, Entergy Corp.,USD

NYSE, EWW, iShares Inc.-MSCI Mexico Capp.ETF,USD
NYSE, EW, Edwards Lifesciences Corp.,USD

NYSE,EZA, iShares INC-MSCI STH AFR.,USD

NYSE, FCX, Freeport-McMoRan Inc.,USD

NYSE, FDX, Fedex Corp.,USD

NYSE, FE, FirstEnergy Corp.,USD

NYSE, FILL,iShares MSCI Global Energy Producers Fund,USD
NYSE, FIS,Fidelity National Inform.Services Inc.,USD
NYSE, FLR, Fluor Corp.,USD

NYSE,FLS, Flowserve Corp.,USD

NYSE, FMC, FMC Corp.,USD

NYSE, FTI, TechnipFMC plc,USD

NYSE, F, Ford Motor Co.,USD

NYSE, GCI, Gannett Co.. Inc.,USD

NYSE, GD, General Dynamics Corp.,USD

NYSE, GE, General Electric Co.,USD

NYSE,GIS,General Mills Inc.,USD

NYSE, GLW, Corning Inc.,USD

NYSE, GME, Gamestop Corp. ) A,USD

NYSE, GM, General Motors Co.,USD

NYSE, GNW, Genworth Financial Inc.,USD
NYSE, GOVT, iShares Barclays US Treasury Bond Fund,USD
NYSE, GPC, Genuine Parts Co.,USD

NYSE, GPS,Gap Inc.,USD

NYSE, GS,Goldman Sachs Group Inc.,USD

NYSE, GTT, Gtt Communications Inc.,USD

NYSE, GWW, WN Grainger Inc.,USD

NYSE, HAL,Halliburton Co.,USD

NYSE, HCA, HCA Healthcare Inc.,USD

NYSE, HDB, HDFC Bank Ltd.,USD

NYSE, HD, Home Depot Inc.. The,USD

NYSE, HES, Hess Corp.,USD

NYSE, HIG,Hartford Financial Services Group Inc.,USD
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NYSE, HOG, Harley-Davidson Inc.,USD
NYSE, HON, Honeywell International Inc.,USD
NYSE, HPQ, HP Inc.,USD

NYSE, HP,Helmerich & Payne Inc.,USD

NYSE, HRB, H&R Block Inc.,USD
NYSE, HRL, Hormel Foods Corp.,USD

NYSE, HST, Host Hotels & Resorts Inc.,USD
NYSE,HSY, Hershey Co.. The,USD
NYSE, HUM, Humana Inc.,USD

NYSE, HYXU, iShsInc.-G1.xUSD Hi.Y.C.Bd.ETF,USD
NYSE, IBM, IBM Corp.,USD

NYSE, IBN, ICICI Bank Ltd. ADR,USD

NYSE, ICE, Intercontinental Exchange Inc.,USD
NYSE, IFF,Intl Flavors & Fragrances Inc.,USD
NYSE, INFY, Infosys Ltd. (ADRs),USD

NYSE, IPG, Interpublic Group of Comp.Inc.,USD
NYSE, IP, International Paper Co.,USD

NYSE, IRM, Iron Mountain Inc.,USD

NYSE, IR, Ingersoll-Rand PLC,USD
NYSE,ITW,Illinois Tool Works Inc.,USD
NYSE, IVZ, Invesco Ltd.,USD

NYSE, IXC, iShares Tr.-Global Energy ETF,USD
NYSE, JCI,Johnson Controls Inc.,USD
NYSE, JNJ, Johnson & Johnson,USD

NYSE, JNPR, Juniper Networks Inc.,USD
NYSE, JPM, JPMorgan Chase & Co.,USD
NYSE, JWN, Nordstrom Inc.,USD

NYSE, KEY, Keycorp, USD

NYSE, KIM,Kimco Realty Corp.,USD

NYSE, KMB, Kimberly-Clark Corp.,USD

NYSE, KMI,Kinder Morgan Inc.,USD
NYSE, KMX, Carmax Inc.,USD

NYSE, KO, Coca-Cola Co.. The,USD

NYSE, KR, The Kroger Co.,USD

NYSE, KSS,Kohl's Corp.,USD

NYSE, KSU,Kansas City Southern Corp.,USD
NYSE,K,Kellogg Co.,USD

NYSE,LB,L Brands Inc.,USD

NYSE, LEG, Leggett & Platt Inc.,USD
NYSE, LEN, Lennar Corp.,USD

NYSE,LH, Laboratory Corp.of Amer. Hldgs,USD
NYSE,LLY,Eli Lilly & Co.,USD
NYSE, LMT, Lockheed Martin Corp.,USD
NYSE, LM, Legg Mason Inc.,USD
NYSE, LNC, Lincoln National Corp.,USD
NYSE, LOW, Lowe's Companies Inc.,USD
NYSE, LUV, Southwest Airlines Co.,USD

NYSE, LYB, LyondellBasell Industries NV,USD
NYSE, L, Loews Corp.,USD

NYSE,MAC,Macerich Co.. The,USD
NYSE,MAS,Masco Corp.,USD
NYSE,MA,MasterCard Inc. A,USD
NYSE,MCD,McDonald's Corp.,USD

NYSE, MCK,McKesson Corp.,USD
NYSE,MCO,Moodys Corp.,USD

NYSE,MDT, Medtronic Plc.,USD
NYSE,MET,MetLife Inc.,USD

NYSE, MHK, Mohawk Industries Inc.,USD
NYSE,MKC,McCormick & Co. Inc.,USD
NYSE,MLM,Martin Marietta Materials Inc.,USD
NYSE,MMC,Marsh & McLennan Cos. Inc.,USD
NYSE, MMM, 3M Co.,USD

NYSE,MNK,Mallinckrodt PLC,USD
NYSE,MOS,Mosaic Co.,USD

NYSE,MO,Altria Group Inc.,USD
NYSE,MPC,Marathon Petroleum Corp.,USD
NYSE,MRK,Merck & Co. Inc.,USD

18





symbs.txt 27/5/2020

NYSE,MRO,Marathon 0il Corp.,USD
NYSE,MSI,Motorola Solutions Inc.,USD
NYSE,MS,Morgan Stanley,USD

NYSE,MTB,M&T Bank Corp.,USD
NYSE, MUR, Murphy 0il Corp.,USD
NYSE,M,Macy's Inc.,USD

NYSE, NBR, Nabors Industries Ltd.,USD
NYSE, NEE, Nextera Energy Inc.,USD
NYSE, NEM, Newmont Corp,USD

NYSE, NE, Noble Corp. PLC,USD
NYSE,NI,NiSource Inc.,USD

NYSE,NKE,NIKE Inc. B,USD

NYSE,NLSN,Nielsen Holdings NV,USD

NYSE, NOC,Northrop Grumman Corp.,USD
NYSE,NOV,National Oilwell Varco Inc.,USD
NYSE, NRG,NRG Energy Inc.,USD
NYSE,NSC,Norfolk Southern Corp.,USD
NYSE, NUE, Nucor Corp.,USD

NYSE,OI,O-I Glass. Inc.,USD
NYSE, OKE, Oneok Inc. New,USD
NYSE, OMC, Omnicom Group Inc.,USD

NYSE, ORCL,Oracle Corp.,USD

NYSE, OXY,Occidental Petroleum Corp.,USD
NYSE, PBI, Pitney-Bowes Inc.,USD

NYSE, PCG, PG&E Corporation,USD
NYSE, PEG, Public Service Ent. Group Inc.,USD
NYSE, PFE, Pfizer Inc.,USD

NYSE, PGR, Progressive Corp.,USD
NYSE, PG, Procter & Gamble Co.,USD

NYSE, PHM, PulteGroup. Inc.,USD

NYSE, PH, Parker-Hannifin Corp.,USD

NYSE, PKI, PerkinElmer Inc.,USD
NYSE, PLD, ProLogis Inc.,USD

NYSE, PM, Philip Morris Internat. Inc.,USD
NYSE, PNC, PNC Financial Services Group,USD
NYSE, PNR, Pentair PLC,USD

NYSE, PNW, Pinnacle West Capital Corp.,USD
NYSE, PPG, PPG Industries Inc.,USD

NYSE, PPL, PPL Corp.,USD

NYSE, PRGO, Perrigo Co.Ltd.,USD
NYSE, PRU, Prudential Financial Inc.,USD
NYSE, PSA, Public Storage,USD

NYSE, PSX,Phillips 66,USD

NYSE, PVH, PVH Corp.,USD

NYSE, PWR, Quanta Services Inc.,USD
NYSE, PXD, Pioneer Natural Resources Co.,USD
NYSE, QEP, QEP Resources Inc.,USD

NYSE, QLTA,iShares Aaa A Rated Corporate Bond Fund,USD
NYSE,RCL,Royal Caribbean Cruises Ltd.,USD
NYSE, RDY, Dr Reddys Laboratories Ltd. (ADRs),USD
NYSE, REGL, ProShares S&P MidCap 400 Dividend Aristocrats ETF,USD
NYSE, RF,Regions Financial Corp.,USD
NYSE,RHI,Robert Half International Inc.,USD
NYSE,RIG, Transocean Ltd.,USD

NYSE,RL,Ralph Lauren Corp. A,USD
NYSE, ROK, Rockwell Automation Inc.,USD
NYSE, ROP, Roper Technologies Inc.,USD

NYSE, RRC, Range Resources Corp.,USD

NYSE, RSG,Republic Services Inc.,USD
NYSE,RTN, Raytheon Co.,USD

NYSE,R,Ryder System Inc.,USD

NYSE, SBIO,ALPS ETF Trust ALPS Medical Breakthroughs ETF,USD
NYSE, SCHW, Schwab Corp.. Charles,USD
NYSE, SEE, Sealed Air Corp.,USD

NYSE, SHW, Sherwin-Williams Co.,USD

NYSE, SJM,J.M. Smucker Co.,USD

NYSE, SLB, Schlumberger N.V. (Ltd.),USD
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NYSE, SLVP,iShs Inc.-MSCI Gl1.Sil.Mine.ETF,USD
NYSE, SMDV, ProShares Russell 2000 Dividend Growers ETF,USD
NYSE, SNA, Snap-on Inc.,USD
NYSE, SO, Southern Co.. The,USD
NYSE, SPG, Simon Property Group Inc.,USD
NYSE, SRE, Sempra Enerqgy,USD

NYSE, STT, State Street Corp.,USD
NYSE,STZ,Constellation Brands Inc.,USD
NYSE, SWK, Stanley Black & Decker Inc.,USD
NYSE, SWN, Southwestern Energy Co.,USD
NYSE, SYK, Stryker Corp.,USD

NYSE, SYY, Sysco Corp.,USD

NYSE, TAP,Molson Coors Brewing Co. B,USD
NYSE, TDC, Teradata Corp. (Del.),USD

NYSE, TEL, TE Connectivity Ltd.,USD
NYSE, TGT, Target Corp.,USD

NYSE, THC, Tenet Healthcare Corp.,USD

NYSE, TIF,Tiffany & Co.,USD

NYSE, TJX, TJX Companies Inc.,USD
NYSE, TMO, Thermo Fisher Scientific Inc.,USD
NYSE, TRV, Travelers Companies Inc..The,USD
NYSE, TSN, Tyson Foods Inc. A,USD
NYSE, TXT, Textron Inc.,USD

NYSE,T,AT & T Inc.,USD

NYSE, UA,Under Armour Inc. C,USD

NYSE, UHS,Universal Health Services Inc. B,USD
NYSE, UNH, UnitedHealth Group Inc.,USD
NYSE, UNM, Unum Group, USD

NYSE, UNP,Union Pacific Corp.,USD

NYSE, UPS,United Parcel Service Inc. B,USD
NYSE,URI,United Rentals Inc.,USD
NYSE,USB,U.S. Bancorp,USD

NYSE, UTX,United Technologies Corp.,USD
NYSE, VAR, Varian Medical Systems Inc.,USD
NYSE, VEGI, iShares MSCI Global Agriculture Producers Fund,USD
NYSE,VFC,V.F. Corp.,USD

NYSE,VLO,Valero Energy Corp.,USD

NYSE, VMC,Vulcan Materials Co.,USD
NYSE, VNO, Vornado Realty Trust,USD
NYSE, VTR, Ventas Inc.,USD

NYSE,VZ,Verizon Communications Inc.,USD
NYSE,V,VISA Inc.,USD

NYSE,WAT,Waters Corp.,USD
NYSE,WBAI,500.Com Ltd C.A Sp.Adr 10,USD
NYSE,WEC,WEC Energy Group Inc.,USD
NYSE,WFC,Wells Fargo & Co.,USD

NYSE, WHR,Whirlpool Corp.,USD
NYSE,WMB,Williams Cos.Inc.. The,USD

NYSE, WMT,Walmart Inc.,USD

NYSE, WM, Waste Management Inc.,USD
NYSE,WU,Western Union Co.,USD

NYSE, WY, Weyerhaeuser Co.,USD

NYSE, XEC,Cimarex Energy Co.,USD

NYSE, XOM, Exxon Mobil Corp.,USD
NYSE, XRX, Xerox Holdings Corp.,USD
NYSE, XYL, Xylem Inc.,USD

NYSE, YUM, Yum Brands Inc.,USD
NYSE, ZTS, Zoetis Inc.,USD

Oslo, AKA,Akastor ASA,NOK

Oslo,AKSO,Aker Solutions ASA,NOK

Oslo, BWLPG,BW LPG Ltd.,NOK

Oslo, DNB,DnB ASA,NOK

Oslo, DNO,DNO ASA A, NOK
Oslo,GJF,Gjensidige Forsikring,NOK
Oslo,GOGL, Golden Ocean Group Ltd,NOK
Oslo,NAS,Norwegian Air Shuttle ASA,NOK
Oslo,NHY,Norsk Hydro ASA,NOK
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Oslo, OBX, OBX-Indeks, NOK
0Oslo,ORK,Orkla AS,NOK

Oslo, PGS, PGS ASA,NOK

Oslo, PRS, PROSAFE SE,NOK

Oslo,REC,REC Silicon ASA,NOK
Oslo, SDRL, SeaDrill Ltd.,NOK

Oslo, STB, Storebrand ASA,NOK

Oslo, SUBC, Subsea 7 S.A.,NOK
Oslo, TEL, Telenor ASA,NOK

Oslo, TGS, TGS Nopec Geophysical Co. ASA,NOK
Oslo,YAR,Yara International ASA,NOK
OTC Markets,GMELY,GOME Retail Holdings Limited.,USD
OTC Markets,GZPFY,Gazprom Neft OAO (ADRs),USD
OTC Markets, LUKOY, Lukoil PJSC ADR,USD
OTC Markets, SNLAY, Sino Land Co Ltd Spon Adr,USD
Paris,ACA,Cridit Agricole S.A.,EUR
Paris,AC,ACCOR S.A.,EUR
Paris, ADP, Aeroport de Paris,EUR
Paris,AF,Air France-KLM S.A.,EUR
Paris,AIR,Airbus SE,EUR

Paris,AI,Air Liquide S.A.,EUR
Paris, AKE, Arkema, EUR

Paris,ALO,Alstom S.A.,EUR
Paris,ATO,Atos SE,EUR

Paris,BB,BIC S.A.,EUR
Paris,BIM,bioMerieux, EUR

Paris, BNP,BNP Paribas S.A.,EUR
Paris, BN, Danone S.A.,EUR
Paris,BOL,Bollore S.A.,EUR
Paris,BVI,Bureau Veritas, EUR

Paris, CAP,Capgemini SA,EUR
Paris,CA,Carrefour S.A.,EUR
Paris,CDI,Christian Dior SE,EUR
Paris, CGG,CGG S.A.,EUR

Paris, CNP,CNP Assurances, EUR
Paris,CO,Casino.Guichard-Perrachon S.A.,EUR
Paris,CS,AXA S.A.,EUR
Paris, DEC, JCDecaux S.A.,EUR
Paris,DG,VINCI S.A.,EUR

Paris, DSY,Dassault SystOmes S.A.,EUR
Paris, EDEN,Edenred S.A.,EUR
Paris,EDF,Electricite de France (E.D.F.),EUR
Paris,EN,Bouygues S.A.,EUR
Paris,ETL,Eutelsat Communication, EUR
Paris, FGR, EIFFAGE, EUR

Paris, FP,Total S.A.,EUR

Paris, FR,Valeo S.A.,EUR
Paris,GET,Getlink S.E.,EUR

Paris, GFC,Gecina S.A.,EUR
Paris, GLE, Societe Generale S.A.,EUR
Paris,HO, THALES S.A.,EUR

Paris, ICAD, Icade S.A.,EUR
Paris,ILD,Iliad S.A.,EUR
Paris, ING, Ingenico Group S.A.,EUR
Paris,KER,Kering S.A.,EUR
Paris,KN,Natixis S.A.,EUR
Paris,LI,Klepierre S.A.,EUR
Paris, LR, Legrand S.A.,EUR
Paris,MC,LVMH SA,EUR

Paris,MF,Wendel S.A.,EUR
Paris,ML,Michelin, EUR

Paris,MMB, Lagardere S.C.A.,EUR
Paris,NK, Imerys, EUR

Paris,ORA,Orange S.A.,EUR
Paris,OR,L'Oreal S.A.,EUR
Paris, PUB, Publicis Groupe S.A.,EUR
Paris,RCO,Rimy Cointreau S.A.,EUR
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Paris,RF,Eurazeo S.A.,EUR

Paris,RI,Pernod-Ricard S.A.,EUR

Paris, RMS,Hermes International S.A.,EUR

Paris, RNO,Renault S.A.,EUR

Paris,RUI,Rubis S.A.,EUR

Paris,RXL,Rexel S.A.,EUR

Paris, SAF, Safran S.A.,EUR

Paris, SAN, Sanofi S.A.,EUR

Paris, SCR, SCOR SE,EUR

Paris, SESG,SES S.A.,EUR

Paris, SEV, Suez S.A.,EUR

Paris, SGO, Saint-Gobain S.A.,EUR

Paris, SK,SEB S.A.,EUR

Paris, STM, STMicroelectronics N.V.,EUR
Paris, SU, Schneider Electric SE,EUR
Paris, SW, Sodexho Alliance S.A.,EUR
Paris, UG, Peugeot, EUR

Paris,VIE,Veolia Environnement S.A.,EUR
Paris,VIV,Vivendi S.A.,EUR

Paris, VK, Vallourec S.A.,EUR
Prague,Cz0005112300,CEZ AS,CZK
Prague,Cz0008019106, Komercnv Banka AS,CZK

Prague, XC0009698371, PX50 Index,CZK
Russell,RUT,Russell 2000 Index Cash,USD

S&P, PA4XX,SGI Pan Africa Index,EUR

S&P,SPX X,S&P 500,USD

Shanghai, 000001, Shanghai Composite,CNY

Shanghai, 000903,CSI 100 Index,CNY

Shanghai, 600000, Shanghai Pudong Dev.Bk.Co.Ltd.,CNY
Shanghai, 600015, Hua Xia Bank Co.,CNY

Shanghai, 600016, China Minsheng Banking Corp.,CNY
Shanghai, 600028, China Petroleum & Chemical Cor,CNY
Shanghai, 600030,CITIC Securities Company, CNY
Shanghai, 600031, Sany Heavy Industry Co.,CNY
Shanghai, 600036, China Merchants Bank Co.,CNY
Shanghai, 600048, Poly Real Estate Group Co.Ltd.,CNY
Shanghai, 600089, Tebian Electric Apparatus Stock,CNY
Shanghai, 600104, SAIC Motor Corporation Ltd.,CNY
Shanghai, 600111, Inner M.Bao.St.R.-E.H.-T.CoLtd, CNY
Shanghai, 600188, Yanzhou Coal Mining Company,CNY
Shanghai, 600348, Shanxi Guoyang New Energy Co.,CNY
Shanghai, 600362, Jiangxi Copper Company Ltd.,CNY
Shanghai, 600383, Gemdale Corp.,CNY

Shanghai, 600489, Zhongjin Gold Corp.,CNY

Shanghai, 600519, Kweichow Moutai Co.,CNY

Shanghai, 600585, Anhui Conch Cement Company, CNY
Shanghai, 600837,Haitong Securities Company, CNY
Shanghai, 601006, Dagin Railway Co,CNY

Shanghai, 601111,Air China Limited, CNY

Shanghai, 601166, Industrial Bank Co. Ltd.,CNY
Shanghai, 601288,Agricult. Bk of China. The Registered Shares A YC,CNY
Shanghai, 601318,Ping An Insurance (Group) Co,CNY
Shanghai, 601328,Bank of Communications Co.,CNY
Shanghai, 601398, Industrial and Commercial Bank,CNY
Shanghai, 601601, China Pacific Insurance,CNY
Shanghai, 601628,China Life Insurance Co.,CNY
Shanghai, 601668,China State Constr.Engin.Corp.,CNY
Shanghai, 601688, Huatai Securities,CNY

Shanghai, 601699, Shanxi Luan En.En.Dev.Co.Ltd.,CNY
Shanghai, 601766,CRRC Corp. Ltd.,CNY

Shanghai, 601818,China Everbright Bank Co. Ltd.,CNY
Shanghai, 601857, PetroChina Company Ltd.,CNY
Shanghai, 601898, China Coal Energy Company,CNY
Shanghai, 601899,Zijin Mining Group Co.,CNY
Shanghai, 601939,China Construction Bank H (CN),CNY
Shanghai, 601958, Jinduicheng Molybdenum Co.,CNY
Singapur,Al7U, Ascendas Real Estate Investment Trust, SGD
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Singapur, BN4, Keppel Corp. Ltd.,SGD
Singapur,C07,Jardine Cycle & Carriage Ltd.,SGD
Singapur,C09,City Developments Ltd.,SGD
Singapur,C31,Capitaland Ltd., SGD

Singapur, C38U,Capitaland Mall Trust, SGD
Singapur,C52,ComfortDelGro Corp., SGD
Singapur, C6L, Singapore Airlines Ltd.,SGD
Singapur,CC3, StarHub Ltd., SGD

Singapur, D05, DBS Group Holdings Ltd.,SGD
Singapur, ES5H, Golden Agri-Resources Ltd., SGD
Singapur, F34,Wilmar International Ltd.,SGD
Singapur,G1l3,Genting Singapore PLC, SGD
Singapur, H78, Hongkong Land Holdings Ltd.,USD
Singapur, J36,Jardine Matheson Holdings Ltd.,USD
Singapur, J37,Jardine Strategic Holdings,USD
Singapur,NS8U,Hutchison Port Holdings Trust,USD
Singapur,032,0lam International Ltd.,SGD
Singapur,039,0verseas Chinese Banking Corp., SGD
Singapur, S51, SembCorp Marine Ltd.,SGD
Singapur, S59, Sia Engineering Co. Ltd.,SGD
Singapur, S63, Singapore Techn.Engineer. Ltd.,SGD
Singapur, S68, Singapore Exchange Ltd.,SGD
Singapur, STRAITS, .straits Times (singapur), SGD
Singapur,T39, Singapore Press Holdings, SGD
Singapur,Ull,United Overseas Bank Ltd.,SGD
Singapur,U96, SembCorp Industries Ltd.,SGD
Singapur, Y92, Thai Beverage PCL, SGD
Singapur, 274, Singapore Telecommunications Ltd., SGD
Stockholm, ALFA,Alfa Laval AB, SEK
Stockholm,ASSA-B,Assa-Abloy AB B, SEK
Stockholm,ATCO-A,Atlas Copco AB A, SEK
Stockholm, ATCO-B,Atlas Copco B, SEK

Stockholm, AZN,Astrazeneca PLC, SEK

Stockholm, BOL,Boliden AB, SEK

Stockholm, CAST,Castellum AB, SEK

Stockholm, EKTA-B,Elekta AB B, SEK

Stockholm, ELUX-B,Electrolux AB B-Aktie, SEK
Stockholm, ERIC-B,Ericsson LM B, SEK

Stockholm, GETI-B,Getinge B, SEK

Stockholm, HEXA-B, Hexagon B, SEK
Stockholm, HM-B, H&M Hennes & Mauritz AB B, SEK
Stockholm, HOLM-B, Holmen AB B, SEK
Stockholm, HUFV-A, Hufvudstaden AB, SEK
Stockholm, HUSQ-B, Husgvarna AB B, SEK
Stockholm, ICA, ICA Gruppen AB, SEK
Stockholm, INDU-A, Industrivdrden AB A, SEK
Stockholm, INVE-B, Investor AB B, SEK
Stockholm, JM, JM AB, SEK

Stockholm, KINV-B, KINNEVIK AB, SEK
Stockholm, LUND-B, Lundbergfpretagen B, SEK
Stockholm, LUPE, Lundin Petroleum AB, SEK
Stockholm,MTG-B,Modern Times Group MTG AB B, SEK
Stockholm, NCC-B,NCC B, SEK

Stockholm, RATO-B,Ratos AB B, SEK
Stockholm, SAND, Sandvik AB B, SEK
Stockholm, SCA-B, Svenska Cellulosa AB B, SEK
Stockholm, SEB-A, Skandinaviska Enskilda Banken A, SEK
Stockholm, SECU-B, Securitas AB B, SEK
Stockholm, SHB-A, Svenska Handelsbanken AB A, SEK
Stockholm, SKA-B, Skanska AB B, SEK

Stockholm, SKF-B, SKF. AB B, SEK

Stockholm, SSAB-A, SSAB AB A, SEK
Stockholm, SWED-A, Swedbank AB A, SEK
Stockholm, SWMA, Swedish Match AB, SEK

Stockholm, TEL2-B, Tele2 AB B, SEK
Stockholm, TREL-B, Trelleborg AB B, SEK

Stockholm, VOLV-B,Volvo B, SEK
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Stoxx-Indices, 965814, Euro STOXX 50, XXP

Swiss Exchange, ABBN,ABB Ltd.,CHF

Swiss Exchange, ADEN, Adecco Group NA,CHF

Swiss Exchange,BAER, Julius Baer Gruppe AG,CHF
Swiss Exchange,BARN,Barry Callebaut AG,CHF

Swiss Exchange, BCVN, Banque Cantonale Vaudoise, CHF
Swiss Exchange,CFR,Cie Financiere Richemont SA,CHF
Swiss Exchange,CLN,Clariant AG,CHF

Swiss Exchange,CSGN,Credit Suisse Group AG,CHF
Swiss Exchange, DKSH, DKSH Holding AG,CHF

Swiss Exchange, EMSN, EMS-Chemie Holding AG, CHF
Swiss Exchange, FHZN, Flughafen Zérich AG,CHF

Swiss Exchange,FI-N,Fischer AG. Georg,CHF

Swiss Exchange, GAM, GAM NA,CHF

Swiss Exchange, GEBN, Geberit AG,CHF

Swiss Exchange,GIVN, Givaudan SA,CHF

Swiss Exchange, HELN, Helvetia Holding AG, CHF

Swiss Exchange, KNIN,Kdéhne & Nagel Internat. AG,CHF
Swiss Exchange, LONN, Lonza Group AG,CHF

Swiss Exchange,NESN,Nestlt S.A.,CHF

Swiss Exchange,NOVN, Novartis AG,CHF

Swiss Exchange, OERL,OC Oerlikon Corporation AG,CHF
Swiss Exchange, PARG, Pargesa Holding S.A.,CHF
Swiss Exchange, PSPN, PSP Swiss Property AG,CHF
Swiss Exchange,ROG,Roche Holding GS,CHF

Swiss Exchange, SCHP, Schindler Holding AG Partizipationsscheine, CHF
Swiss Exchange, SCMN, Swisscom AG,CHF

Swiss Exchange, SGSN, SGS S.A.,CHF

Swiss Exchange, SLHN, Swiss Life Holding AG, CHF
Swiss Exchange, SMI, SMI Index KI,CHF
Swiss Exchange, SOON, Sonova Holding AG,CHF

Swiss Exchange, SREN, Swiss Re AG, CHF

Swiss Exchange, STMN, Straumann Holding AG, CHF
Swiss Exchange, SUN, Sulzer AG,CHF

Swiss Exchange, UBSG,UBS Group AG,CHF

Swiss Exchange,UHR, Swatch Group AG INH,CHF

Swiss Exchange,VATN,Valiant NA,CHF

Swiss Exchange, ZURN, Zurich Insurance Group AG,CHF
Sydney, AAC, Australian Agricultural Co.Ltd,AUD
Sydney, ABC, Adelaide Brighton Ltd.,AUD
Sydney, ABP, Abacus Property Group,AUD
Sydney, ACR, Acrux Ltd.,AUD

Sydney, AGG,Anglogold Ashanti Ltd. Reg.Dep.ReceiptsCUFS1/5/1,AUD
Sydney,AGL, AGL Energy Ltd.,AUD
Sydney,AGS,Alliance Resources Ltd.,AUD
Sydney, AIA, Auckland International Airport Ltd.,AUD
Sydney,AIZ,Air New Zealand Ltd.,AUD
Sydney,ALL,Aristocrat Leisure Ltd.,AUD
Sydney, AMC, Amcor Plc Cdi/1 .01,AUD
Sydney, AMP, AMP Ltd.,AUD

Sydney, ANG, Austin Engineering Ltd.,AUD
Sydney, ANN, Ansell Ltd.,AUD

Sydney, ANZ, Australia & N. Z. Bkg Grp Ltd.,AUD
Sydney, APA, Apa Group Stapled Securities,AUD
Sydney,APE,A.P. Eagers Ltd.,AUD
Sydney,API,Austral.Pharma Industries Ltd.,AUD
Sydney,APZ,Aspen Group Ltd.,AUD
Sydney, ARU, Arafura Resources Ltd.,AUD
Sydney, ASB, Austal Ltd.,AUD

Sydney, ASX,ASX Ltd.,AUD

Sydney, AUB, AUB Group Ltd.,AUD

Sydney, AVJ, AV Jennings Homes, AUD
Sydney, AWC, Alumina Ltd.,AUD

Sydney, BEN, Bendigo & Adelaide Bank Ltd.,AUD
Sydney, BFG,Bell Financial Group Ltd.,AUD
Sydney, BHP, BHP Group Ltd,AUD

Sydney, BKL,Blackmores Ltd.,AUD
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Sydney, BKW, Brickworks, AUD
Sydney, BKY, Berkeley Energia Ltd.,AUD
Sydney, BLD,Boral Ltd.,AUD
Sydney,BLY,Boart Longyear Group,AUD
Sydney, BMN, Bannerman Resources Ltd.,AUD
Sydney, BOC, Bougainville Copper Ltd.,AUD
Sydney, BOL, Boom Logistics,AUD
Sydney,BOQ,Bank of Queensland Ltd.,AUD
Sydney, BPT,Beach Energy Ltd.,AUD
Sydney, BRG, Breville Group Ltd.,AUD
Sydney,BSL,Bluescope Steel Ltd.,AUD
Sydney, BWP, Bunnings Warehouse, AUD

Sydney, BXB,Brambles Ltd.,AUD
Sydney, CAA, Capral Aluminium Ltd.,AUD
Sydney, CBA, Commonwealth Bank of Australia,AUD
Sydney, CCL, Coca-Cola Amatil, AUD

Sydney, CCP,Credit Corp. Group Ltd.,AUD
Sydney, CCV,Cash Converters Internatl Ltd.,AUD
Sydney, CDA, Codan Ltd.,AUD

Sydney,CDD, Cardno Ltd.,AUD

Sydney, CDP,Carindale Property Trust,AUD
Sydney, CGF, Challenger Ltd.,AUD
Sydney, CHC, Charter Hall Group,AUD
Sydney,CMW, Cromwell Property Group,AUD
Sydney, COE, Cooper-Cameron Energy N.L.,AUD
Sydney, COH, Cochlear Ltd.,AUD
Sydney, CPU, Computershare Ltd.,AUD
Sydney, COR, Charter Hall Retail REIT,AUD
Sydney, CSL,CSL Ltd.,AUD
Sydney, CSR, CSR, AUD

Sydney,CSS,Clean Seas Seafood Ltd.,AUD
Sydney, CSV,CSG Ltd.,AUD

Sydney, CTO,Citigold Corporation Ltd.,AUD
Sydney, CTX, Caltex Australia Ltd.,AUD
Sydney, CUE, Cue Energy Resources, AUD
Sydney, CVN, Carnarvon Petroleum, AUD
Sydney, CWN, Crown Ltd.,AUD
Sydney, CWP, Cedar Woods Properties Ltd.,AUD
Sydney, CXM, Centrex Metals Ltd.,AUD
Sydney, DCG, Decmil Group Ltd.,AUD
Sydney, DMP, Domino S Pizza Enterprises Ltd,AUD
Sydney, DOW, Downer EDI Ltd.,AUD

Sydney, DTL,Data 3 Ltd.,AUD
Sydney, DVN, Devine Ltd.,AUD

Sydney, DWS, DWS Advanced Business Solutions Ltd.,AUD

Sydney, DXS, Dexus Property Group,AUD
Sydney, DYL, Deep Yellow Ltd.,AUD
Sydney, EHL, Emeco Holdings Ltd.,AUD
Sydney,ELD,Elders Ltd.,AUD

Sydney, EQT,EQT Holdings Ltd.,AUD
Sydney, ERA, Energy Resources of Austr. Ltd A,AUD
Sydney, EWC, Energy World Corp. Ltd.,AUD
Sydney,EZL, Euroz, AUD

Sydney, FBU, Fletcher Building Ltd.,AUD

Sydney, FLT,Flight Centre Travel Group Ltd,AUD
Sydney, FMG, Fortescue Metals Group Ltd.,AUD
Sydney, FML, Focus Minerals Ltd.,AUD
Sydney, FMS, Flinders Mines Ltd.,AUD
Sydney, FPH, Fisher & Paykel Healt.Corp.Ltd,AUD
Sydney, FRI, Finbar Group Ltd.,AUD
Sydney, FWD, Fleetwood Corporation, AUD
Sydney, FXL, Flexigroup Ltd.,AUD
Sydney, GGG, Greenland Minerals Ltd.,AUD
Sydney, GMG, Goodman Group, AUD
Sydney, GNC, Graincorp Ltd.,AUD
Sydney, GOW, Gowing Bros.,AUD
Sydney, GOZ, Growthpoint Properties Australia,AUD
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Sydney, GPT, GPT Group, AUD

Sydney, GRR, Grange Resources Ltd.,AUD
Sydney, GUD,G.U.D. Holdings Ltd.,AUD
Sydney, HGO, Hillgrove Resources Ltd.,AUD
Sydney,HIL,Hills Ltd,AUD

Sydney, HTA, Hutch.Telecomm. (Australia) Ltd.,AUD
Sydney, HVN, Harvey Norman Holdings Ltd.,AUD
Sydney, HZN, Horizon 0Oil Ltd.,AUD
Sydney, IAG, Insurance Australia Group Ltd.,AUD
Sydney, ICN, Icon Energy Ltd.,AUD
Sydney, IFL, Ioof Holdings Ltd.,AUD
Sydney, IFM, Infomedia Ltd.,AUD
Sydney, IFN, Infigen Energy,AUD
Sydney, IGO, IGO Ltd.,AUD

Sydney, ILU, Iluka Resources Ltd.,AUD
Sydney, IMD, Imdex Ltd.,AUD

Sydney, IMF, IMF Bentham Ltd.,AUD
Sydney, IPL, Incitec Pivot Ltd.,AUD
Sydney, IRE, Iress Ltd,AUD
Sydney, IVC, Invocare Ltd.,AUD

Sydney, JBH, JB HI-FI Ltd.,AUD
Sydney, JHX, James Hardie Industries PLC,AUD
Sydney, KAM, K2 Asset Management Holding,AUD
Sydney, KAR,Karoon Energy Ltd.,AUD
Sydney, KMD, Kathmandu Holdings Ltd.,AUD
Sydney,KSC,K & S Corporation,AUD

Sydney, LEP,Ale Property Group,AUD
Sydney, LLC, Lend Lease Group,AUD
Sydney, LNG, Liquefied Natural Gas Ltd.,AUD
Sydney, LYC, Lynas Corp. Ltd.,AUD
Sydney, LYL, Lycopodium Ltd.,AUD
Sydney, MAH, MacMahon Holdings Ltd.,AUD
Sydney,MCE,Matrix Composit.&Engineer.Ltd.,AUD
Sydney,MCP, McPhersons, AUD

Sydney, MCR,Mincor Resources N.L.,AUD
Sydney,MEL,Metgasco Ltd.,AUD
Sydney,MFG,Magellan Financial Group Ltd.,AUD
Sydney, MGR, Mirvac Group,AUD
Sydney, MGX, Mount Gibson Iron Ltd.,AUD
Sydney,MIN,Mineral Resources Ltd.,AUD
Sydney,MLX,Metals X Ltd.,AUD
Sydney, MML, Medusa Mining Ltd.,AUD
Sydney,MMS,Mcmillan Shakespeare Ltd.,AUD
Sydney,MND, Monadelphous Group Ltd.,AUD
Sydney, MOC,Mortgage Choice, AUD
Sydney, MQG, Macquarie Group Ltd.,AUD
Sydney, MRM,MMA Offshore Ltd.,AUD
Sydney,MSB,Mesoblast Ltd.,AUD
Sydney,MTS,Metcash Ltd.,AUD
Sydney, MYR, Myer Holdings Ltd.,AUD
Sydney,MYS,MyState Limited,AUD

Sydney, NAB,National Australia Bank Ltd.,AUD
Sydney, NAN, Nanosonics Ltd.,AUD
Sydney, NCM, Newcrest Mining Ltd.,AUD
Sydney, NHC, New Hope Corp. Ltd.,AUD

Sydney, NHF,NIB Holdings Ltd.,AUD

Sydney, NUF,Nufarm Ltd.,AUD

Sydney, NWH, NRW Holdings Ltd.,AUD
Sydney, OGC, OceanaGold Corp.,AUD

Sydney, OMH, Om Holdings Ltd.,AUD
Sydney, ORE, Orocobre Ltd.,AUD

Sydney, ORG,Origin Energy Ltd.,AUD

Sydney, ORI,Orica Ltd.,AUD

Sydney,OSH,0il Search Ltd.,AUD
Sydney,0ZL,0Z Minerals Ltd.,AUD
Sydney, PAN, Panoramic Resources Ltd.,AUD
Sydney, PBP, Probiotec Ltd.,AUD
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Sydney, PMV, Premier Investments Ltd.,AUD
Sydney, PPC, Peet Ltd.,AUD

Sydney, PPT, Perpetual Trustees Australia,AUD
Sydney, PRT, Prime Media Group Ltd.,AUD
Sydney, PRU, Perseus Mining Ltd.,AUD
Sydney, PTM, Platinum Asset Management Ltd.,AUD
Sydney, PVE, Po Valley Energy Ltd.,AUD
Sydney, PXS, Pharmaxis Ltd.,AUD
Sydney, QAN, Qantas Airways Ltd.,AUD
Sydney, OQBE, QBE Insurance Group Ltd.,AUD
Sydney, QTM, QUANTUM HEALTH GROUP LTD.,AUD
Sydney, RDF, Redflex Holdings,AUD

Sydney, REA,REA Group Ltd.,AUD
Sydney, REH, Reece Australia,AUD
Sydney, REX, Regional Express Holdings Ltd.,AUD
Sydney, RFG,Retail Food Group Ltd.,AUD
Sydney, RHC, Ramsay Health Care Ltd.,AUD
Sydney,RHI,Red Hill Iron Ltd.,AUD
Sydney,RIC,Ridley Corporation Ltd.,AUD
Sydney,RIO,Rio Tinto Ltd.,AUD
Sydney, RKN, Reckon Ltd.,AUD

Sydney, RMD, ResMed Inc. Reg.Shs(Dep.R./CUFS)/10 DL-004,AUD
Sydney, RMS, Ramelius Resources Ltd.,AUD
Sydney, RRL, Regis Resources, AUD

Sydney, RSG,Resolute Mining Ltd.,AUD
Sydney, RUL, RPMGlobal Holdings Ltd,AUD
Sydney, RXM, Rex Minerlas Ltd.,AUD
Sydney, SAR, Saracen Mineral Holdings Ltd.,AUD
Sydney, SBM, St.Barbara Mines Ltd.,AUD
Sydney, SDG, Sunland Group Ltd.,AUD
Sydney, SEK, Seek Ltd.,AUD

Sydney, SFR, Sandfire Resources NL,AUD
Sydney, SGH, Slater & Gordon Ltd.,AUD
Sydney, SGM, Sims Ltd.,AUD

Sydney, SGP, Stockland Registered Units,AUD
Sydney, SHL, Sonic Healthcare Ltd.,AUD
Sydney, SHV, Select Harvests,AUD

Sydney, SKC, Sky City Entertainment Group Ltd.,AUD
Sydney, SKI, Spark Infrastructure Group,AUD
Sydney, SKT, Sky Network Television Ltd.,AUD
Sydney, SLM, Salmat, AUD

Sydney, SLR, Silver Lake Resources Ltd.,AUD
Sydney, SLX, Silex Systems Ltd.,AUD
Sydney, SOL, Soul Pattinson (w.H) Ltd.,AUD
Sydney, SPL, Starpharma Pooled Development Ltd.,AUD
Sydney, SRV, Servcorp, AUD

Sydney, SSM, Service Stream Ltd.,AUD
Sydney, STO, Santos Ltd.,AUD

Sydney, SUL, Super Retail Group Ltd.,AUD
Sydney, SUN, Suncorp-Metway Ltd.,AUD
Sydney, SWK, Swick Mining Services Ltd.,AUD
Sydney, SXE, Southern Cross Electrical Engineering,AUD
Sydney, SXL, Southern Cross Media Group Ltd,AUD
Sydney, TAH, Tabcorp Holdings Ltd.,AUD
Sydney, TAM, Tanami Gold N.L.,AUD
Sydney, TAP, Tap 0il Ltd.,AUD
Sydney, TCL, Transurban Group, AUD
Sydney, TGA, Thorn Group Ltd.,AUD
Sydney, TGR, Tassal Group Ltd.,AUD

Sydney, TLS,Telstra Corp. Ltd.,AUD
Sydney, TNE, Technology One Ltd.,AUD
Sydney, TOE, Toro Energy Ltd.,AUD
Sydney, TPM, TPG Telecom Ltd.,AUD

Sydney, TRS,Reject Shop Ltd.. The, AUD
Sydney, TWR, Tower Ltd.,AUD

Sydney, TZN, Terramin Australia,AUD

Sydney, UBI,Universal Biosensors Inc.,AUD
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Sydney,U0S,U.0. Aust,AUD

Sydney, VRL,Village Roadshow Ltd.,AUD
Sydney, WBC, Westpac Banking Corp.,AUD
Sydney, WEB, Webjet Ltd.,AUD

Sydney,WEC,White Energy Co. Ltd.,AUD
Sydney,WES,Wesfarmers Ltd.,AUD
Sydney, WHC, Whitehaven Coal Ltd.,AUD

Sydney, WOR,Worleyparsons Ltd.,AUD
Sydney, WOW, Woolworths Group Limited,AUD
Sydney, WPL, Woodside Petroleum Ltd.,AUD
Sydney,WSA,Western Areas Ltd.,AUD
Sydney, XTO, S&P/ASX 100, AUD
Sydney, Z2IM, Zimplats Holdings Ltd, AUD
Taipeh,1101, Taiwan Cement Corporation, TWD
Taipeh,1102,Asia Cement Corporation, TWD
Taipeh,1216,Uni-President Enterprises Corp, TWD
Taipeh,1301, Formosa Plastics Corporation, TWD
Taipeh,1303,Nan Ya Plastics Corporation, TWD
Taipeh,1326,Formosa Chemicals & Fibre Cor, TWD
Taipeh,1402,Far Eastern Textile, TWD
Taipeh,2002,China Steel Corp., TWD
Taipeh,2105,Cheng Shin Rubber Ind. Co.,TWD
Taipeh,2201,Yulon Motor, TWD

Taipeh,2207,Hotai Motor Corporation, TWD
Taipeh,2301,Lite-On Technology Corp., TWD
Taipeh,2303,United Microelectronics Corp., TWD
Taipeh,2308,Delta Electronics Inc.,TWD
Taipeh,2317,Hon Hai Precision Industry, TWD
Taipeh,2324,Compal Electronics, TWD

Taipeh, 2330, Taiwan Semiconductor, TWD
Taipeh, 2354, Foxconn Technology Co.. Ltd.,TWD
Taipeh,2357,Asustek Computer Inc., TWD
Taipeh,2382,Quanta Computer Inc., TWD
Taipeh,2395,Advantech Co. Ltd.,TWD
Taipeh,2409,AU Optronics Corp., TWD
Taipeh,2412,Chunghwa Telecom Co., TWD
Taipeh,2454,MediaTek Inc., TWD
Taipeh,2474,Catcher Technology, TWD
Taipeh,2498,HTC Corp., TWD

Taipeh,2801,Chang HWA Commercial Bank, TWD
Taipeh,2880,Hua Nan Financial Holdings Co.,TWD
Taipeh, 2881, Fubon Financial Holding Co., TWD
Taipeh,2882,Cathay Financial Holding, TWD
Taipeh,2883,China Develop. Finl Hldg Corp., TWD
Taipeh,2884,E. Sun Financial Hldg Co., TWD
Taipeh, 2885, Yuanta Financial Holding Co., TWD
Taipeh,2886,Mega Financial Holding Co., TWD
Taipeh,2887,Taishin Financial Hldgs Co.Ltd, TWD
Taipeh, 2890, Sinopac Financial Holdings Co.,TWD
Taipeh,2891,Chinatrust Financial Holding, TWD
Taipeh,2892,First Financial Holding Co., TWD
Taipeh,2912, President Chain Store Corp., TWD
Taipeh, 3008, Largan Precision Co.Ltd., TWD
Taipeh, 3045, Taiwan Mobile Co., TWD

Taipeh, 3481, Innolux Corp., TWD

Taipeh,4904,Far Eastone Telecommunications, TWD
Taipeh, 4938, Pegatron Corp., TWD

Taipeh, 5880, Taiwan Cooperative Bank, TWD
Taipeh, 6505, Formosa Petrochemical Corp., TWD
Taipeh, 9904, Pou Chen Corporation, TWD
Tokio,1332,Nippon Suisan Kaisha Ltd.,JPY
Tokio,1333,Maruha Nichiro Corp.,JPY

Tokio, 1605, Inpex Holdings, JPY
Tokio,1721,Comsys Holdings Corp.,JPY

Tokio, 1801, Taisei Corp.,JPY
Tokio,1802,0bayashi Corp.,JPY
Tokio,1803,Shimizu Corp.,JPY
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Tokio,1812,Kajima Corp.,JPY

Tokio,1925,Daiwa House Industry Co. Ltd.,JPY
Tokio, 1928, Sekisui House Ltd.,JPY
Tokio,1963,JGC Corp.,JPY

Tokio,2002,Nisshin Seifun Group Inc.,JPY
Tokio,2269,Meiji Holdings Co.Ltd.,JPY
Tokio,2282,Nippon Meat Packers Inc.,JPY
Tokio, 2501, Sapporo Holdings Ltd.,JPY
Tokio,2502,Asahi Group Holdings, JPY
Tokio,2503,Kirin Brewery Co. Ltd.,JPY
Tokio,2531,Takara Holdings Inc.,JPY
Tokio,2768,S0jitz Holdings Corp.,JPY

Tokio, 2801, Kikkoman Corp.,JPY
Tokio,2802,Ajinomoto Co. Inc.,JPY
Tokio,2871,Nichirei Corp.,JPY

Tokio, 2914, Japan Tobacco Inc.,JPY
Tokio,3086,J. Front Retailing Co. Ltd.,JPY
Tokio, 3099, Isetan Mitsukoshi Hldgs.Ltd.,JPY
Tokio, 3101, Toyobo Co. Ltd.,JPY
Tokio,3103,Unitika Ltd.,JPY
Tokio,3105,Nisshinbo Industries Inc.,JPY
Tokio,3110,Nitto Boseki Co. Ltd.,JPY
Tokio,3382,Seven & i Holdings Co.. Ltd.,JPY
Tokio, 3401, Teijin Ltd.,JPY

Tokio, 3402, Toray Industries Inc.,JPY

Tokio, 3405,Kuraray Co. Ltd.,JPY
Tokio,3407,Asahi Kasei Corp.,JPY

Tokio, 3436, Sumco Corp.,JPY

Tokio, 3861,0ji Paper Co. Ltd.,JPY

Tokio, 3863,Nippon Paper Industries Co.Ltd,JPY
Tokio, 3865,Hokuetsu Paper Mills Ltd.,JPY
Tokio, 4004, Showa Denko K.K.,JPY
Tokio, 4005, Sumitomo Chemical Co.Ltd.,JPY
Tokio,4021,Nissan Chemical Industries Ltd,JPY
Tokio,4041,Nippon Soda Co. Ltd.,JPY

Tokio, 4042, Tosoh Corp.,JPY
Tokio, 4043, Tokuyama Corp.,JPY

Tokio, 4061, Denka Co Ltd.,JPY
Tokio,4063,Shin-Etsu Chemical Co.Ltd.,JPY
Tokio,4151,Kyowa Hakko Kirin Co. Ltd.,JPY
Tokio,4183,Mitsui Chemicals Inc.,JPY
Tokio,4188,Mitsubishi Chemical Hldgs Corp, JPY
Tokio,4208,UBE Industries. Ltd.,JPY
Tokio,4272,Nippon Kayaku Co. Ltd.,JPY
Tokio,4324,Dentsu Inc.,JPY

Tokio,4452,Kao, JPY

Tokio, 4502, Takeda Pharmaceutical Co. Ltd.,JPY
Tokio,4503,Astellas Pharma Inc.,JPY
Tokio, 4506, Sumitomo Dainippon PharmaCo. Ltd.,JPY
Tokio, 4507, SHIONOGI + Co. Ltd.,JPY
Tokio,4519,Chugai Pharmaceutical Co. Ltd.,JPY
Tokio,4523,Eisai Co. Ltd.,JPY

Tokio, 4543, Terumo Corp., JPY
Tokio,4568,DaiichiSankyo Co. Ltd.,JPY
Tokio,4689,Z Holdings Corp.,JPY

Tokio, 4704, Trend Micro Inc.,JPY
Tokio,4901,Fujifilm Holdings Corp.,JPY
Tokio,4902,Konica Minolta Inc.,JPY
Tokio, 4911, Shiseido Co. Ltd.,JPY

Tokio, 5020,JX Holdings Inc.,JPY

Tokio, 5101, The Yokohama Rubber Co. Ltd.,JPY
Tokio, 5108,Bridgestone Corp.,JPY

Tokio, 5201,Asahi Glass, JPY

Tokio, 5202, Nippon Sheet Glass Co. Ltd.,JPY
Tokio,5214,Nippon Electric Glass Ltd.,JPY
Tokio, 5232, Sumitomo Osaka Cement Co. Ltd.,JPY
Tokio, 5233, Taiheiyo Cement Corp.,JPY
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Tokio, 5301, Tokai Carbon Co. Ltd.,JPY

Tokio, 5332, Toto Ltd.,JPY

Tokio,5333,NGK Insulators Ltd.,JPY

Tokio, 5401, Nippon Steel Corp.,JPY

Tokio, 5406, Kobe Steel Ltd.,JPY

Tokio, 5411,Jfe Holdings Inc.,JPY

Tokio, 5541, Pacific Metals Co. Ltd.,JPY

Tokio, 5631, The Japan Steel Works Ltd.,JPY
Tokio,5703,Nippon Light Metal Holdings Co, JPY
Tokio,5706,Mitsui Mining & Smelting Co. Ltd.,JPY
Tokio, 5707, Toho Zinc Co. Ltd.,JPY
Tokio,5711,Mitsubishi Materials Corp.,JPY
Tokio, 5713, Sumitomo Metal Mining Co. Ltd.,JPY
Tokio,5714,Dowa Holding Co. Ltd.,JPY
Tokio, 5715, Furukawa Co. Ltd.,JPY

Tokio, 5801, The Furukawa Electric Co. Ltd.,JPY
Tokio, 5802, Sumitomo Electric Ind. Ltd.,JPY
Tokio, 5803, Fujikura Ltd.,JPY

Tokio, 5901, Toyo Seikan Kaisha Ltd.,JPY

Tokio, 6103, Okuma Corp.,JPY

Tokio, 6113, Amada Holdings Co. Ltd.,JPY

Tokio, 6301, Komatsu Ltd.,JPY

Tokio, 6302, Sumitomo Heavy Industries Ltd.,JPY

Tokio, 6305,Hitachi Construction Machinery Co. Ltd.,JPY

Tokio, 6326, Kubota Corp.,JPY

Tokio, 6361,Ebara Corp.,JPY

Tokio, 6366,Chiyoda Corp. (6366),JPY
Tokio,6367,Daikin Industries Ltd.,JPY
Tokio,6471,NSK Ltd.,JPY

Tokio, 6472,NTN Corp.,JPY

Tokio, 6473,JTEKT Corp, JPY

Tokio, 6479,Minebea Co. Ltd.,JPY
Tokio, 6501, Hitachi, JPY

Tokio, 6502, Toshiba Corp., JPY

Tokio, 6503,Mitsubishi Electric Corp.,JPY
Tokio, 6504, Fuji Electric Co. Ltd.,JPY
Tokio, 6506, Yaskawa Electric Corp.,JPY
Tokio, 6508, Meidensha Corp.,JPY

Tokio, 6674,GS Yuasa Corp.,JPY

Tokio, 6701,NEC Corp.,JPY

Tokio, 6702, Fujitsu Ltd.,JPY

Tokio, 6703,0ki Electric Industry Co. Ltd.,JPY
Tokio, 6752, Panasonic Corp.,JPY

Tokio, 6753, Sharp Corp.,JPY

Tokio, 6758, Sony Corp.,JPY

Tokio, 6762,TDK Corp.,JPY

Tokio, 6770,Alps Electric Co. Ltd.,JPY
Tokio, 6841, Yokogawa Electric Corp.,JPY
Tokio, 6857,Advantest Corp.,JPY

Tokio, 6902,Denso Corp.,JPY

Tokio, 6952,Casio Computer Co. Ltd.,JPY
Tokio, 6954, Fanuc Ltd.,JPY

Tokio, 6971,Kyocera Corp.,JPY

Tokio, 6976, Taiyo Yuden Co. Ltd.,JPY
Tokio, 6988,Nitto Denko Corp.,JPY

Tokio,7003,Mitsui Engineering & Shipbuilding Co.Ltd, JPY

Tokio,7004,Hitachi Zosen Corp.,JPY
Tokio,7011,Mitsubishi Heavy Ind. Ltd.,JPY
Tokio,7012,Kawasaki Heavy Industries, JPY
Tokio, 7013, IHI Corp.,JPY
Tokio,7201,Nissan Motor Co.Ltd.,JPY
Tokio,7202,Isuzu Motors Ltd.,JPY

Tokio, 7203, Toyota Motor Corp.,JPY
Tokio,7205,Hino Motors Ltd.,JPY
Tokio,7211,Mitsubishi Motors Corp.,JPY
Tokio, 7261,Mazda Motor Corp.,JPY
Tokio,7267,Honda Motor Co. Ltd.,JPY
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Tokio, 7269, Suzuki Motor Corp.,JPY

Tokio, 7270, Subaru Corp., JPY
Tokio,7731,Nikon Corp.,JPY
Tokio,7733,01lympus Corp.,JPY

Tokio, 7735, SCREEN Holdings Co..Ltd,JPY
Tokio,7751,Canon Inc.,JPY

Tokio,7752,Ricoh Co. Ltd.,JPY
Tokio,7762,Citizen Watch Co. Ltd.,JPY
Tokio, 7911, Toppan Printing Co. Ltd.,JPY
Tokio, 7912,Dai Nippon Printing Co. Ltd.,JPY
Tokio, 7951, Yamaha Corp.,JPY

Tokio, 8001, ITOCHU Corp.,JPY
Tokio, 8002, Marubeni Corp.,JPY

Tokio, 8015, Toyota Tsusho Corp.,JPY
Tokio,8031,Mitsui & Co. Ltd.,JPY

Tokio, 8035, Tokyo Electron Ltd.,JPY
Tokio, 8053, Sumitomo Corp.,JPY

Tokio, 8058,Mitsubishi Corp.,JPY

Tokio, 8233, Takashimaya, JPY

Tokio, 8252,Marui Group Co. Ltd.,JPY

Tokio, 8253,Credit Saison Co. Ltd.,JPY
Tokio, 8267,RAeon Co Ltd.,JPY

Tokio, 8303, Shinsei Bank Ltd.,JPY

Tokio, 8304,Aozora Bank Ltd.,JPY
Tokio,8306,Mitsubishi UFJ Finl Grp Inc.,JPY
Tokio, 8308,Resona Holdings Inc.,JPY

Tokio, 8309, Sumitomo Mitsui Trust Holdings Inc.,JPY
Tokio, 8316, Sumitomo Mitsui Financ. Group, JPY
Tokio,8331,Chiba Bank Ltd.. The, JPY

Tokio, 8354, Fukuoka Financial Group, JPY
Tokio, 8355, The Shizuoka Bank Ltd.,JPY
Tokio,8411,Mizuho Financial Group Inc.,JPY
Tokio, 8601, Daiwa Securities Group Inc.,JPY
Tokio, 8604,Nomura Holdings Inc.,JPY

Tokio, 8628,Matsui Securities Co. Ltd.,JPY
Tokio, 8630, Sompo Holdings Inc.,JPY

Tokio, 8725,MS&AD Insurance Group Holdings Inc.,JPY
Tokio, 8729, Sony Financial Holdings Inc.,JPY
Tokio,8750,Dai-Ichi Life Ins.Co.Ltd.. The,JPY
Tokio, 8766, Tokio Marine Holdings Inc.,JPY
Tokio,8795,T & D Holdings Inc.,JPY

Tokio, 8801,Mitsui Fudosan Co
Tokio, 8802,Mitsubishi Estate
Tokio, 8803,Heiwa Real Estate

Tokio, 8804, Tokyo Tatemono Co.

Tokio, 8830, Sumitomo Realty &
Tokio, 9001, Tobu Railway Co.

.Ltd., JPY

Co. Ltd.,JPY

Co Ltd.,JPY

Ltd., JPY

Development Co.Ltd.,JPY
Ltd., JPY

Tokio, 9005, Tokyu Corp., JPY

Tokio, 9007,0dakyu Electric Railway Co.Ltd,JPY
Tokio, 9008,Keio Corp.,JPY

Tokio, 9009,Keisei Electric Railway Co..Ltd.,JPY
Tokio, 9020, East Japan Railway Co.,JPY

Tokio, 9021,West Japan Railway Co.,JPY

Tokio, 9022,Central Japan Railway Co.,JPY

Tokio, 9062,Nippon Express Co. Ltd.,JPY

Tokio, 9064, Yamato Holdings Co. Ltd.,JPY

Tokio, 9101, Nippon Yusen, JPY

Tokio, 9104,Mitsui O0.S5.K. Lines Ltd.,JPY

Tokio, 9107,Kawasaki Kisen Kaisha Ltd.,JPY
Tokio, 9202,ANA Holdings Inc.,JPY

Tokio, 9301,Mitsubishi Logistics Corp.,JPY
Tokio, 9412,Sky Perfect Jsat Holdings Inc. 0.000%,JPY
Tokio, 9432,NTT Corp.,JPY

Tokio, 9433,KDDI Corp.,JPY

Tokio, 9437,NTT DOCOMO INC.,JPY

Tokio, 9501, Tokyo Electric Power Company Holdings Inc.,JPY

Tokio, 9502, Chubu Electric Power Co.,JPY
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Tokio, 9503,Kansai El1. Power Co. Inc.. The,JPY
Tokio, 9531, Tokyo Gas Co. Ltd.,JPY

Tokio, 9532, 0saka Gas Co.Ltd.,JPY

Tokio, 9602, Toho Co. Ltd. (9602),JPY

Tokio, 9613,NTT Data, JPY

Tokio, 9681, Tokyo Dome Corp.,JPY

Tokio, 9735, Secom Co. Ltd.,JPY

Tokio, 9766, Konami Corp.,JPY

Tokio, 9983, Fast Retailing Co. Ltd.,JPY
Tokio, 9984, Softbank Group Corp.,JPY
Tokio,MOTHERS, MOTHERS-Index, JPY

Tokio, TOPIX100, TOPIX 100, JPY

Toronto, ABX,Barrick Gold Corp.,CAD
Toronto,AEM,Agnico Eagle Mines Ltd.,CAD
Toronto, ARX,ARC Resources Ltd.,CAD

Toronto, BAM-A,Brookfield Asset Mgmt Inc. A,CAD
Toronto, BBD-B, Bombardier B Inc.,CAD
Toronto,BB,BlackBerry Ltd.,CAD
Toronto,BCE,BCE Inc.,CAD

Toronto, BMO,Bank of Montreal, CAD
Toronto,BNS,Bank of Nova Scotia. The, CAD
Toronto,CCO,Cameco Corp.,CAD
Toronto,CM,Canadian Imperial Bk of Comm.,CAD
Toronto, CNQ, Canadian Natural Resources Ltd,CAD
Toronto,CNR,Canadian National Railway Co.,CAD
Toronto,CP,Canadian Pacific Railway Ltd.,CAD
Toronto,CTC-A,Canadian Tire Corp. Ltd. A,CAD
Toronto, CVE, Cenovus Energy Inc.,CAD
Toronto,ELD,Eldorado Gold Corp. Ltd.,CAD
Toronto, ENB, Enbridge Inc.,CAD
Toronto, ERF, Enerplus Corp.,CAD
Toronto, FM, First Quantum Minerals Ltd.,CAD
Toronto, FTS, Fortis Inc.,CAD
Toronto,GIL,Gildan Activewear Inc.,CAD
Toronto, HSE, Husky Energy Inc.,CAD
Toronto, IMG, IAMGold Corp.,CAD
Toronto, IMO, Imperial 0Oil Ltd.,CAD
Toronto,K,Kinross Gold Corp.,CAD
Toronto,L,Loblaw Companies Ltd.,CAD
Toronto,MFC,Manulife Financial Corp.,CAD
Toronto,MG,Magna International Inc.,CAD
Toronto,NA,National Bank of Canada,CAD
Toronto, POW, Power Corporation of Canada,CAD
Toronto,RCI-B,Rogers Communications Inc. B,CAD
Toronto,RY,Royal Bank of Canada,CAD
Toronto, SAP, Saputo Inc.,CAD

Toronto, SJR-B, Shaw Communications Inc. B,CAD
Toronto, SLF,Sun Life Financial Inc.,CAD
Toronto, SNC, SNC - Lavalin Group Inc.,CAD
Toronto, SU, Suncor Energy Inc.,CAD
Toronto,TA, TransAlta Corp.,CAD
Toronto, TD, Toronto-Dominion Bank. The, CAD
Toronto, TRI, Thomson Reuters Corp.,CAD
Toronto, TRP, TC Enerqgy Corp.,CAD
Toronto, T, TELUS Corp.,CAD

Toronto,WN,Weston Ltd.. George,CAD
Toronto, YRI, Yamana Gold Inc.,CAD

US Indices,000728,Malaysia KLCI,EUR

US Indices,000743,Merval Index,EUR

US Indices,001056,KOSPI 200,EUR

US Indices, 001072,CSI 300 1Index,EUR

US Indices,001074,CSI MidCap 200 Index,EUR
US Indices,001075,CSI SmallCap 500 Index,EUR
US Indices,010500,NZSX 50, EUR

US Indices, 965509,BUX Index,EUR

US Indices, 969004, JKSE Index,EUR

US Indices, 969819,BSE Sensex, EUR
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US Indices,AFK X,DJ Africa Titans 50,USD

US Indices,BR5D X,DJ BRIC 50 Index,USD

US Indices,DJAT X,DJ Asian Titans 50,USD

US Indices,DJC,DJ Composite Average,USD

US Indices,DJGT,DJ Global Titans 50,USD

US Indices,DJI,Dow Jones Industrial,USD

US Indices,EG2D X,EG: DJ Egypt Titans 20,USD

US Indices,NDX X,Nasdaqg 100,USD

US Indices,OMRXMUNI,OMRX Municipal Bond Index, SEK

US Indices, OMXHPI,OMX Helsinki, EUR

US Indices,OSEAX,OSE All Share,NOK

US Indices, SLCIX,Large Cap Index KI,CHF

US Indices,TR20 X,DJ Turkey Titans 20, TRY

US Indices,TX60,S&P/TSX 60,CAD

US Indices,W1DOW,DJ Global Index,USD

US Indices,WCF X,DJ US Total Stock Market,USD

Viena Exchange,AT0000606306,Raiffeisen Bank Intl AG,EUR
Viena Exchange,AT0000641352,CA Immobilien Anlagen AG,EUR
Viena Exchange,AT0000652011,Erste Group Bank AG,EUR
Viena Exchange,AT0000720008, Telekom Austria AG,EUR
Viena Exchange,AT0000730007,Andritz AG,EUR

Viena Exchange,AT0000743059,0MV AG,EUR

Viena Exchange,AT0000746409,Verbund AG,EUR

Viena Exchange,AT0000785555, Semperit AG Holding, EUR
Viena Exchange,AT0000821103,UNIQA Insurance Group AG,EUR
Viena Exchange,AT0000831706,Wienerberger AG,EUR

Viena Exchange,AT0000837307, Zumtobel Group AG,EUR

Viena Exchange,AT0000908504,Vienna Insurance Group AG,EUR
Viena Exchange,AT0000937503,voestalpine AG,EUR

Viena Exchange,AT0000938204,Mayr-Melnhof Karton AG,EUR
Viena Exchange,AT0000946652,Schoeller-Bleckm. 0Oilf. Equ.AG,EUR
Viena Exchange,AT0000APOST4,dsterreichische Post AG,EUR
Viena Indices,AT0000999982,ATX,EUR

vwd Indications,000578,US. Rendite 10j.Anleihen USA,USD
vwd Indications,000996,US. Rendite 30j.Anleihen USA,USD
vwd Indications, XAGUSD,Silver USD/Ounce, USD

vwd Indications,XAUUSD,Gold USD/Ounce,USD

vwd Indications, XPDUSD, Palladium USD/Ounce, USD

vwd Indications,XPTUSD, Platin USD/Ounce, USD

Warsaw, ACP,Asseco Poland S.A.,PLN

Warsaw, BHW, Bank Handlowy w Warszawie S.A.,PLN
Warsaw,CEZzZ,CEZ AS, PLN

Warsaw, GTC,Globe Trade Centre S.A.,PLN

Warsaw, GTN, Getin Holding SA, PLN

Warsaw, KER,Kernel Holding S.A.,PLN

Warsaw, KGH, KGHM Polska Miedz S.A.,PLN

Warsaw, LTS, Grupa Lotos S.A.,PLN

Warsaw, LWB, Lubelski Wegiel Bogdank S.A.,PLN

Warsaw, OPL,Orange Polska SA,PLN

Warsaw, PBG, PBG S.A.,PLN

Warsaw, PEO,Bank Pekao S.A. 0.000%, PLN

Warsaw, PGE, Polska Grupa Energetyczna S.A.,PLN
Warsaw, PGN, Polskie Gorn.Naft.i Gazo., PLN

Warsaw, PKN, PKN Orlen, PLN

Warsaw, PKO, Powszechna K.O. (PKO)Bk Polski, PLN
Warsaw, PZ2U, PZU Group. Powszechny Zaklad Ubezpieczen, PLN
Warsaw, TPE, Tauron Polska Energia Sa, PLN
Warsaw,WIG20,WIG 20, PLN

Xetra Indices, 846900, DAX, XXP

Xetra,508903,United Internet AG,EUR

Xetra,510300,ADVA Optical Networking SE,EUR

Xetra, 513700, QSC AG,EUR

Xetra, 514000, Deutsche Bank AG,EUR

Xetra, 519000,BMW ST, EUR

Xetra, 520000, Beiersdorf AG,EUR

Xetra,531370,Carl Zeiss Meditec AG,EUR

Xetra, 540811, Aareal Bank AG,EUR
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Xetra, 540888, LEONI AG, EUR

Xetra, 543900, Continental AG,EUR

Xetra, 547040, LANXESS AG,EUR
Xetra,550135,Axel Springer SE,EUR
Xetra,554550,1&1 Drillisch AG,EUR

Xetra, 555063, Drdgerwerk AG & Co. KGaA VZ,EUR
Xetra, 555200, Deutsche Post AG,EUR

Xetra, 555750, Deutsche Telekom AG,EUR
Xetra, 577330, Fraport AG,EUR

Xetra, 578560, Fresenius SE & Co. KGaA,EUR
Xetra, 578580, Fresenius Medical Care KGaA,EUR
Xetra, 579043, Fuchs Petrolub SE VZ,EUR
Xetra, 581005, Deutsche Boprse AG,EUR
Xetra,590900,Bilfinger SE,EUR

Xetra, 593700,MAN SE,EUR

Xetra, 604700, HeidelbergCement AG,EUR
Xetra, 604843,Henkel AG & Co. KGaA VZ,EUR
Xetra, 607000, HOCHTIEF AG,EUR

Xetra, 620200, Salzgitter AG,EUR

Xetra, 623100, Infineon Technologies AG,EUR
Xetra, 633500, KRONES AG, EUR

Xetra, 659990, Merck KGahA, EUR

Xetra, 660200, GEA Group AG,EUR

Xetra, 663200, MorphoSys AG,EUR

Xetra, 676650, Aurubis AG, EUR

Xetra, 691660, Pfeiffer Vacuum Technology AG,EUR
Xetra, 696960, PUMA SE,EUR

Xetra, 701080, RATIONAL AG,EUR

Xetra, 703000, Rheinmetall AG,EUR

Xetra, 703712, RWE AG, EUR

Xetra, 704230, RHON-KLINIKUM AG,EUR

Xetra, 710000, Daimler AG,EUR

Xetra, 716460, SAP SE,EUR

Xetra, 723610, Siemens AG, EUR

Xetra, 725750, Ceconomy St. (ex METRO),EUR
Xetra, 729700, Sé6dzucker AG,EUR
Xetra,747206,Wirecard AG,EUR

Xetra, 748020, Deutsche EuroShop AG,EUR
Xetra, 750000, thyssenkrupp AG,EUR
Xetra,766403,Volkswagen VZ,EUR

Xetra, 785602,ElringKlinger AG,EUR

Xetra, 823212, Deutsche Lufthansa AG,EUR
Xetra, 840221, Hannover Rb6ck SE,EUR
Xetra,840400,Allianz SE,EUR

Xetra, 843002, Ménchener Rbéckvers. AG,EUR
Xetra, 927200,Dialog Semiconductor PLC,EUR
Xetra,AOD655, Nordex SE,EUR
Xetra,AODOPT,MTU Aero Engines AG,EUR
Xetra, AOHNS5C, Deutsche Wohnen SE,EUR
Xetra,AOLDGE, Gerresheimer AG,EUR
Xetra,A0S848, Hamburger Hafen u. Logistik AG,EUR
Xetra, AOWMPJ,AIXTRON SE,EUR

Xetra,A0Z22727, freenet AG,EUR
Xetra,AlDAHH,Brenntag AG,EUR

Xetra, AlIEWWW, adidas AG, EUR

Xetra,AlJ5RX, Telefonica Deutschland Holding AG,EUR
Xetra,AlK023,S&SS MicroTec SE,EUR

Xetra, A1PHFF, HUGO BOSS AG, EUR
Xetra,BASF11l,BASF SE,EUR
Xetra,BAY001,Bayer AG,EUR

Xetra,CBK100, Commerzbank AG,EUR

Xetra, ENAGY99,E.ON SE,EUR

Xetra,EVNKO1l, Evonik Industries AG,EUR
Xetra,KC0100,Kleockner & Co SE,EUR

Xetra, KSAG88,K+S Aktiengesellschaft, EUR
Xetra,LED400,OSRAM Licht AG,EUR

Xetra, PAHOO3, Porsche Automobil Holding SE Vorzugsaktien, EUR
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Xetra, PSM777,ProSiebenSat.l Media SE,EUR
Xetra, SYM999, Symrise AG,EUR

Xetra, TUAG0O, TUI AG,EUR
Xetra,WCH888,Wacker Chemie AG,EUR
Xetra,ZAL11l1l, Zalando SE,EUR
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