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1 EXECUTIVE SUMMARY 

 

This is the first deliverable of Task 8.7 ‘Training Materials’. The task provides material to train a 
wider community on aspects of the IQmulus system. In this first year the task provides 8 training 
modules. Each module is 15 to 20 minutes long. It consists of training slides along with 
supplementary material. The modules are designed to be useful for both taught training sessions 
and self-study. The training modules are categorized into three main audiences: end users, exert 
users and external developers. They cover three main topics: Services, Workflows, Data Exchange 
and Visualization.  
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3 INTRODUCTION 

 

This is the first deliverable of Task 8.7 ‘Training Materials’. The task provides material to train a 
wider community on aspects of the IQmulus system. The members of the task have investigated 
different possible training techniques including online learning platforms (moodle, EduX, etc.), 
API documentation tools (e.g. readme.io), video and classical slides based training. We have found 
slides supported by further media and training content to be the most versatile medium for 
effectively delivering training. Slides can both be used in a classroom setting, used online and be 
used for self-study. Currently we host the training material on the IQmulus Eroom server. 
Participants of the IQmulus Projects and associated partners have access to the training material 
through this portal. Selected material could be offered through the IQmulus web page as PDF 
documents. 

We have identified three potential audiences, which require training 

 End-users 

 Expert users 

 External Developers 

End users require training mostly on the web GUI and visualization components of the system. 
They need to learn how to upload single dataset, how to execute pre-set workflows and how to 
visualize results. Expert users need to learn more advance techniques including mass data upload 
and modifying or scripting new workflows. External developers may wish to extend the IQmulus 
system by providing new services and integrate them with existing services. 

From these different responsibilities we can identify some main system areas that the training 
material can be categorized into  

 Services 

 Workflows 

 Data Exchange 

 Visualization 

For the first version of the deliverable we have attempted to cover all three user groups and all 
four system areas. The following section gives an overview of the existing training modules and 
introduces to the classification system. For future versions of the deliverable we plan to update 
the existing modules where components of the GUI have changed. We plan to add further modules 
on workflows, e.g. provide a training mode for each prioritizes workflow, such as LS1 and US2. We 
also plan to add modules on visualization for other data types and modules particularly on the 
thin client.  

4 OVERVIEW OF TRAINING MODULES 

The training material is structured into modules. Each module contains material for a training 
session of 15 to 20 minutes. Several modules can be combined for an extensive training session. 
Modules can be combined either by topic (e.g. services, data exchange …) or by audience (user, 
expert user or external developer). 
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The format of the training modules is in presentation slides with supplementary material in the 
form of scripts, data sets or service containers. The presentation slides can be used both for 
classroom training or self-training via downloadable PDFs. The training material is shared within 
the consortium via the Eroom system provided by SINTEFF. 

 

 Services Workflow Data Exchange Visualization 
End-Users  U3: 

Execution of 
existing 
workflow 
through web 
GUI 

U2: Upload of 
geospatial 
dataset with 
metadata 

U1: Visualization 
of Point cloud 
Data 

Expert-Users E1: DSL Syntax E2: Use of 
DSL editor 

E3: Data transfer 
via HDFS and 
WebHDFS 

 

External-
Developers 

D1: Checking 
out and 
executing a 
service from the 
repository 
 
D2: Execution of 
single service 
from command 
line 

   

 

4.1 END-USERS  

Currently there are three training modules available for End-Users. The modules are mainly 
concerned with introducing the web-based GUI of the system. Training modules for End-Users are 
marked by the letter ‘U’ and a consecutive numbering. 

4.1.1 Module U1: Visualization of Point cloud Data (Fraunhofer) 

This module shows the use of the visualization client also known as the ‘IQmulus Fat Client’ (IFC). 
The IFC is visualization tool that is an executable running on the user’s machine. In this module 
users are shown how the client can be used to visualize point clouds that were generated by the 
Urban Showcase Workflow 2 (US2). US2 aims to classify and extract trees from mobile mapping 
point clouds.  

Topic Details 
Visualize trees extracted by 
Urban Showcase Workflow 
2. 

Eroom Link https://project.sintef.no/eRoom/ 
math/IQmulus/0_3f1ac 

Length  20 minutes (12 slides) 
Supplement Material Executable for visualization tool, 

Data files 
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4.1.2 Module U2: Upload of geospatial metadata for dataset (UCL / MOSS) 

Before a dataset can be selected in the IQmulus GUI its metadata has to be uploaded. This tutorial 
shows how metadata can be uploaded in batch-mode, i.e. for multiple datasets at once. 

Topic Details 
Batch upload of metadata for 
multiple datasets. 

Eroom Link https://project.sintef.no/eRoom/ 
math/IQmulus/0_3f1af 

Length 20 minutes  (13 slides) 
Supplement Material CSV metadata example and 

template 
  

 

4.1.3 Module U3: Execution of existing workflow through web GUI (TU Delft / 
MOSS) 

Non-expert users will mainly want to execute existing workflows from the system’s web interface. 
This tutorial shows the steps necessary to achieve this. 

Topic Details 
Show the execution of a 
workflow through the web 
interface. 

Eroom Link https://project.sintef.no/eRoom/ 
math/IQmulus/0_3f1b2 

Length 15 minutes  (7 slides) 
Supplement Material none 
  

 

4.2 EXPERT USERS 

Currently there are three training modules for Expert Users. The training material is on generating 
new workflows and managing cloud storage. Training modules for Expert Users are marked by 
the letter ‘E’ and a consecutive numbering. 

4.2.1 Module E1: DSL Syntax (Fraunhofer) 

This training module introduces to the syntax of the Domain Specific Language (DSL). It explains 
the selection of datasets from the storage and the use of the ‘apply’ statement to execute a service. 
The tutorial also shows the available control flow statements. 

Topic Details 
Explain the IQmulus DSL 
syntax for workflows. 

Eroom Link https://project.sintef.no/eRoom/ 
math/IQmulus/0_3f1b5 

Length 10 minutes (6 slides) 
Supplement Material none 
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4.2.2 Module E2: Use of DSL editor (Fraunhofer) 

This training module introduces to the use of the IQmulus workflow editor through the web 
interface. It introduces the editor area, sidebar and toolbar of the workflow editor. Expert users 
can use this tutorial to learn how to edit an existing workflow or how to create a new workflow. 

Topic Details 
Show the use of the IQmulus 
workflow editor through the 
web interface. 

Eroom Link https://project.sintef.no/eRoom/ 
math/IQmulus/0_3f1b8 

Length 10 minutes (7 slides) 
Supplement Material none 
  

 

4.2.3 Module E3: Data transfer via HDFS and WebHDFS (UCL) 

All data in IQmulus is held in the cloud. New data sets have to be uploaded first. The system uses 
a distributed file system over several nodes, the Hadoop Distributed File System (HDFS). There 
are two ways to access HDFS, either directly or via a web interface (WebHDFS). This tutorial 
explains both methods of access for uploading new data sets. 

Topic Details 
Explain the differences and 
functionalities available for 
the WebHDFS and direct HDFS 
upload. 

Eroom Link https://project.sintef.no/eRoo
m/math/IQmulus/0_3f954 

Length 30 minutes (26 slides) 
Supplement Material 1 LAS file, Download links to 

tools. 
  

 

4.3 EXTERNAL DEVELOPERS 

Currently there are two training modules for External Developers. The training material is on 
extending the framework and interacting with individual services. Training modules for External 
Developers are marked by the letter ‘D’ and a consecutive numbering. 

4.3.1 Module D1: Checking out and executing a service from the repository (UCL) 

To access an individual service via command line it has to be checked out of the service repository. 
IQmulus uses Artifactory for this purpose. Services ae delivered in containers to ensure that they 
can be executed in a wide variety of environments. IQmulus uses Docker for container shipment. 
This tutorial shows external developers how they can check out a container form the reposition 
and run it on a node of the cloud. 

Topic Details 
Introduction to Artifactory, 
Docker and use of SSH for 
interactive session on cloud 
node. 

Eroom Link https://project.sintef.no/eRoo
m/math/IQmulus/0_3f1bb 

Length 20 minutes (16 slides) 
Supplement Material Download links to tools 
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4.3.2 Module D2: Execution of single service from command line (TU Delft) 

To run a service individually outside the IQmulus web interface it has to be started from the 
command line. This tutorial uses service #11 “Spatial Extent” as an example to show the 
procedure. The procedure is in principle identical for other services.  

Topic Details 
Use service for bounding box 
computation as an example to 
explain how to execute a 
service on the command line.  

Eroom Link https://project.sintef.no/eRoom/ 
math/IQmulus/0_3f1be 

Length 15 minutes (9 slides) 
Supplement Material Docker container, XYZ file 
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5 APPENDIX 

5.1 MODULE U1 
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5.2 MODULE U2 
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5.3 MODULE U3 
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5.4 MODULE E1 
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5.5 MODULE E2 
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5.6 MODULE E3 
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5.7 MODULE D1 
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5.8 MODULE D2 
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