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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 [Qmulus 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

e End-users
e Expertusers
e 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

e Services

o  Workflows

e Data Exchange
e 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: U2: Upload of U1: Visualization
Execution of  geospatial of Point cloud
existing dataset with Data
workflow metadata
through web
GUI
Expert-Users E1: DSL Syntax  E2: Use of E3: Data transfer
DSL editor via HDFS and
WebHDFS
External- D1: Checking
Developers 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 ‘1Qmulus 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 = Eroom Link https://project.sintef.no/eRoom/

Urban Showcase Workflow math/IQmulus/0_3flac

2. 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 = Eroom Link https://project.sintef.no/eRoom/
multiple datasets. math/IQmulus/0_3flaf
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.

Show the execution of a Eroom Link https://project.sintef.no/eRoom/

workflow through the web math/IQmulus/0_3f1b2

interface. 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 [Qmulus DSL Eroom Link https://project.sintef.no/eRoom/
syntax for workflows. 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 = Eroom Link https://project.sintef.no/eRoom/

workflow editor through the math/IQmulus/0_3f1b8

web interface. 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.

Explain the differences and Eroom Link https://project.sintef.no/eRoo

functionalities available for m/math/IQmulus/0_3f954

the WebHDFS and direct HDFS = Length 30 minutes (26 slides)

upload. 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, Eroom Link https://project.sintef.no/eRoo
Docker and use of SSH for m/math/IQmulus/0_3f1bb
interactive session on cloud Length 20 minutes (16 slides)

node. Supplement Material Download links to tools

~



IQmulus (FP7-ICT-2011-318787) D8.7.1

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 = Eroom Link https://project.sintef.no/eRoom/
computation as an example to math/IQmulus/0_3flbe

explain how to execute a Length 15 minutes (9 slides)

service on the command line. ~ Supplement Material Docker container, XYZ file
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5 APPENDIX

5.1 MODULE U1

| Gﬁ i

VISUALIZATION OF POINT CLOUD
DATA
(SHOW EXTRACTED TREES)

IQmulus Training Module U1

D VISUALIZATION OF EXTRACTED TREES

_IQmulus

+ Prerequisites: |Qmulus FatClient (IFC)

+  The IQmulus FatClient can be downloaded fraom the Artifactory:
+  hittp/146.14 134/arti /! i =
«  Always use the latest version avallable to have all features available
*  Current version at time of slide creation is V2.0
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@. VISUALIZATION OF EXTRACTED TREES

_I@mulus

« Start the |Qmulus FatClient (IFC)
+ Double-click IFC_batin the installation folder
+ The default view of the IFC as shown below will appear

!uu‘lnﬁ-’um

L

D VISUALIZATION OF EXTRACTED TREES

_IQmulus

+ Load IQmulus Visualization File (.iqv) from the Data
Access Service
+ Open the internal web browser from the view menu

BS warebssFanClient
ik | Wi

B wodengn
CEFhessPhigin
MeigationPlugin
ColesRampPligin
HClgusataiPiugin
LayesEcitaPhigin
Webs Brawser
Wirsdow Lait
Tovdshars

L

w W W W W w W W W

;
i

10
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@ VISUALIZATION OF EXTRACTED TREES

_I@mulus

« Load |Qmulus Visualization File (.iqv) from the Data
Access Service

+ Connectto the data access service by selecting the corresponding
button in the web browser

—7

e -

D VISUALIZATION OF EXTRACTED TREES

_IQmulus

+ Load IQmulus Visualization File (.iqv) from the Data
Access Service

+ Connect to the data access service by selecting the corresponding
buttonin the web browser

-

11
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@ VISUALIZATION OF EXTRACTED TREES

_I@mulus

« Load |Qmulus Visualization File (.iqv) from the Data Access
Service
» Login and navigate in the browser to the igv-file you want to visualize
» Example are located at /fs/Fraunhofer/IET/ShowCases

D VISUALIZATION OF EXTRACTED TREES

_IQmulus

+ Load IQmulus Visualization File (.igv) from the Data Access
Service
+ Right-click the igv-file and select “visualize” from the context menu

Dpen Link
Fpin in hew Windaw

Sk Lk, 3
Capy Link

Ve

12
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@ VISUALIZATION OF EXTRACTED TREES
_IQmulus
* The data will be downloaded and visualized

« Scene navigation
Left mouse button: rotate
Middle mouse button: pan
Right mouse button: zoom

.
pasasan— ]

Linsag for YaFiaemscia T ShowCanos’

9
SmnEre

@. VISUALIZATION OF EXTRACTED TREES

_I@mulus

« Show the scenario specific user interface
Select the Category Viewer tab below the web browser

13
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@ VISUALIZATION OF EXTRACTED TREES
_IQmulus

oty LT

Scenario specific user interface details
1 The genarated or leaded colar mag which s mapped onto the point choud
2 Busans o changa tha color mep. ou can aithar
al ILcesd WO DT e
1} ShuMe the colarz in the color map
[=1] Ganarabe 8 complataly naw color map
a Fiald to change the color of a selected 1D
4 Fiak to highlight & sekected 1D
5 Field to change Me size of Se paints n the point chwd
2a. Loading an Imaga
Wou press buton (2a). A Fle diakg will opsn whers you can ¢hoes an i o B inaded. The imege
musi heree al least a height (in poed) of the number of I0s n the ioaded pont cloud
2b. 2o, Manpulating the oeded color map
¥ou can manipulaie the color map by pressing the buttors 2bor 20
Hf you press buttan 2b the colors in the color map will be rearmangsd
H you pregs buttan 2e the color map will be complataly regencraled with resw randomby sslacied colors
Foaep in mvind thal e Color yith e 1000wt B charged of shiffkad. K can only be manipulated
manualy va the " Changs Color” fiald
Change tha Calor of a salactad 1D
Wou can changs the color of & specific 10 wia the Tieids o (3)

u

_-——_lgi

— To changa the color of & Sgecific 10 o sl selact the 10 in the Sslection boe (5], Alerwards you can
zZ] m & b= cn click an the colored buttan {30 fo opsn B cokor picker and seket the wanbed cokor, Afler pressing Ok
ther ciolar weill ba apphed 1o the cokr map and e point claud
= |
= (3} a: - b 1
.,
= ) ] - I
- ]
ream (5] 1m i
P T i

11 _l-

T

D VISUALIZATION OF EXTRACTED TREES

_IQmulus

« Example: Highlight a specific tree (ID)

+ You can enter a highlighting mode by ™"

— § i o (4] als -
fi[c}:!l_vallng the checkbox “(4) Highlight ~ © P

+  Here you can select the 1D which you want to
highlight {4a}.

»  Furthermora you can customize the highlight
codor (4b) and the background color (4¢) by
pressing the colored butions and choosing a
codor via the color picker. An example is
shown below.

]| —

14
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@ VISUALIZATION OF EXTRACTED TREES

_IQmulus

* Example: Changing point size
* You can change the size of the points in the point cloud by entering a
value in the combo box at (5) (see above).

15
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5.2 MODULE U2

| Gﬁ 1

UPLOAD OF GEOSPATIAL
METADATA FOR DATASET

IQmulus Training Module U2

_I@mulus

-

BACKGROUND

Before data can be processed using an IQmulus
workflow, the metadata for the data needs to be
established.

The metadata allows the DSL to select the dataset.
The metadata for a geospatial dataset describes e.g. the
type of the data, the date it was created, its spatial
extend, etc.

The metadata is linked to the dataset via the URI
(Uniform Resource Identifier).

The URI for a dataset in |IQmulus is its webHDFS
address.

16
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MOTIVATION

_I@mulus

+ |Qmulus deals with big datasets, typically large
collections of files.

« Thus recommend to use the ‘Batch-Upload' option.
« ltis simpler than uploading each dataset one-by-one.

« With ‘Batch-Upload' you define the metadata in an
Comma Separated Values File (.CSV).

« Each row of the file corresponds to one dataset (file).

31-

PREPARING METADATA

_IQmulus

« Metadata describes the actual data (like a library register
describes books)

+ Metadata is managed in GeoNetwork according to [SO
19115/ 19139

« You have to describe uploaded data accordingly in order
to be able to search it in the IQmulus GUI

+ IS0 metadata comes with a minimum set of about 15
mandatory parameters

« Especially important for the IQmulus GUI are name,
hdfs-location, bounding-box, organization and
description

17
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_I@mulus

PREPARING METADATA

+ To make capturing the metadata easier we prepared an excel-
sheet (download link from eRoom)

* Please note that there are three sheets (1) to punch in the
data (2) example data (3) description of metadata fields

+ For small numbers of datasets you can just use the excel-
sheet to punch in the metadata and afterwards export the
sheet as .csv file (no empty lines, ";" as separator)

* Make sure to get the syntax right (e.g. date and bounding
box) otherwise you will get an import error

+ For larger numbers of metadata sets you can create a script
to generate the .csv file directly

+ Most of the metadata fields in a series actually are repeating -
varying should mainly be hdfs-location and bounding-box

_IQmulus

- 4

T

UPLOADING METADATA

Just upload the .csv file from the upload form: csv-upload.
The script will then:

+ Check the content of the .csv file for correctness
+ Generate |SO 19139 XML files from the .csv files
+ Batch import them to GeoNetwork

* Publish them

In case of errors or success you will get the Log-File for the
run to be able to estimate what actually happened.

18
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_I@mulus

UPDATING / DELETING METADATA

There are three ways to update metadata:

« In case you just want to edit a single metadataset just
edit it in GeoNetwork

« In case you still got the .csv file and generated an 1D you

can update the files via batch import

+ An easy way also is to just search for the metadataset in
GeoNetwork then delete it (select all) an reimport the
updated csv file

METADATA C35V

_IGQmulus
m H % ; * =z igpmidis_mginiats_
- HOME | [REEAT  PAGE LAWOUT  FOAMULAS  DATA  FEVEW  YEW  LosdTent Taam
r-5
~I'::‘-“' Cablei [ sla W == # EwepTe Geenl
Capy -
p"fllt Fromapanes © 4 ¥ - b === £ Evegbcms - T4 98 :.
Oigbaard Pl Alignrumi Purbar
ne | portoioud
& ] 4 o E 3 ]
1 il ida Fisiarchyl dataSe1lea BaginDate bope: catagory Kaywonds th £
z catasat  Fatpeyi8. 140 214,136 0 moss_uk_n/testret 2009 bathymary  paint cloud g
H catasat  Ffpey 148, 140 214, 136 0s_moss_vk_n/test. et 3045 bathymary  paintcloud g
& datasat  FitpefiE. 140 214, 126/0s_moss_vk_n/test. et 2009 bathyesary  pointcloud g
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B
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WEB INTERFACE: HOME

_I@mulus

[Qmulus Metadata Manager @%ﬁ%%

|Qmulus

Home  Batch-Up GeoNetwork Help  Logout

Welcome to I2mulus Metadsda Managerl

¥ S
Ehl & ineie et okl i sl Ce o ek Wi (GRG0

Esalch updoa il Mt chals (Toin ExcelTeimgkle

i s e IR b A

WEB INTERFACE: BATCH-UPLOAD

_IQmulus

)

[Qmulus Metadata Manager
IQmulus

Home  Baich-Upload GeoMetwork Help  Logout

Dawniaps] temptals for medsdais [ef com

Select cow e lor mabdaby upicad

Selecta new cowfle ja upload moe. 42 magatyies
Chaose File | Ho fil: chosen

Upload

i S CTR S

;
i
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WEB INTERFACE: CHOOSE FILE

_I@mulus

[Qmulus Metadata Manager | i

T ke deme w & | | Sasrchdemeo ¥
Qrganin = Harws Fakdur =~ [[H o
& Fictees A e . Date radbied Type S
; :::'1 B iqrraakas,_rmstadnta mic .o 15180200 5 1425 Micraucht Excal Co.
L
8 ETHLES
1 HOWE-HEs-2
80 STAFF-UCESICH-
i demo
v £
Fila ruarmne: || v| [0 Film .
=
1 I
T
WEB INTERFACE: UPLOAD
_lQmulus

[Qmulus Metadata Manager Q%

IGmulus

Home Batch-Upload GeoMatwork Help

Dosricayd ferepipie oy mabydab iaRgom)
Salac! ooy Ui for metadats uplasd
Salacl  rew v il o uplosd: M 42 megalpies
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5.3 MODULE U3

J@@ %_

EXECUTION OF EXISTING
WORKFLOW THROUGH WEB GUI

|IQmulus Training Module U3

@& EXECUTING A WORKFLOW THROUGH WEB GUI

_IQmulus
The workflows can be called from the IQmulus web GUI which can be
accessed from the following link;
hitp:/1146.140.214.133/CswRequest/GUlImain_folder/

The web GUI looks like the picture given below.

ﬂ -n:_..l-l [ ERPEEEIEEE | [FES N

F——"

22



D8.7.1 [Qmulus (FP7-ICT-2011-318787)

@& EXECUTING A WORKFLOW THROUGH WEB GUI

_I@mulus

The data to be used can be uploaded by clicking on the link given as Step1.
Then the user must select the point clouds to be processed by selecting the
option in Step2 and pressing to the ADD button in Step3.

Spcpurirarag g
ﬁ - The details of the interface

R data upload procedure can
be found in the user
manual which is provided
in the following link;

S hittp://146.140.214.133/Cs
wRequest/GUIYmain folder
UserManual.pdf

Tk w Bumke J.mmn
’ 7;

* Exmccis

@ EXECUTING A WORKFLOW THROUGH WEB GUI

_IQmulus

When the data upload option is selected, there are two options provided to
the user. The user can select a data set which is provided for free public
usage through GeoNetwork.

B Apcouni menager I Hedp

conerwork
Data Upload B

Meladata ©

= V= VI =
T
i

Dat o o man_ i
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@& EXECUTING A WORKFLOW THROUGH WEB GUI

_I@mulus

As a second option, the user can upload a data set to the HDFS of the
project directly. However this second option requires the user to be
registered to the HDFS file usage system with a user password which
must be provided by the IQmulus project developers.

N -

Data Upload

Metadata ©

Data

Diats mczexn ssrece

- 4

T

@& EXECUTING A WORKFLOW THROUGH WEB GUI

_IQmulus

After selecting the point cloud to be processed, the workflow can be selected by
clicking on the Select button shown below. The user will be directed to a new
page which is shown at the right side of the figure. Here, the user can select one
of the exiaﬁn%workﬂows. When it is necessary, the user can also apply changes
on the workflow by changing the domain specific language which is also
presented in the web GUI.

oy nnm-.-m [P

1. w0 rerivion: ©

2 askbar detmat

Jusnarr sk @ LML SR O
¥ Esscuia
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@& EXECUTING A WORKFLOW THROUGH WEB GUI

_I@mulus

Finally the selected workflow can be called for the selected data sels by
clicking on the Execute button. The user can save the results and the
workflows in order to use them later.

@ nﬂmm (YRS .

A meiert a woridicwr:

FRNTR—

B ket i O
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5.4 MODULE E1

_IQmulus e _
DSL SYNTAX
IQmulus Training Module E1
DOMAIN-SPECIFIC LANGUAGE (DSL)
_lQmulus

with latest Buildings do
apply Building{hangeDetection
wnd

with [Buildings] do
apply Building{hangeDetection
end

apply BuildimgChangeletection
rith [Buildings]

With-do-end

Use a with-do-and block to select a specific
dataset from the 1Qmulus storage clowd
{(HDFS).

Placeholders

Use square brackets [] to specify a
placeholderfor a dataset you can later select
in the 1Omulus main user interface.

Placeholders as parameters

You may use placeholders wherever a
datasef expression is allowed (e.g. as a
parameter of an apply command).

26
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DOMAIN-SPECIFIC LANGUAGE (DSL)

apply BuildingChangeletection
Prmth [Buildings]

mpply BuildimgChangedetection
with [Bulldimgs]
and [DTM] and [DSM]
wsing tolerance: 18
amd method: "Compare”

with latest Bulldings de

apply BulldingChangeDetection

Apply command
Use the apply command to apply a
processing service o a dataset

Parameters

You can specify parameters for the
processing service with the using keyword,
Multiple parameters are separated by the and
keyword. Datasets must be specified using
the with keyword.

Context
Flace an appiy command in a with-do-and

end bleck. The specified service will be applied to
I the dataset you selected in the with-do-end
block.
DOMAIN-SPECIFIC LANGUAGE (DSL)
_lGmuluos

apply Servicel
apply Service
& this i the some o5
apply Servicel as b
apply Servicel with b
|

apply HuildingChangeletection
with [Buildings]
and [DTH] and [D5M]
using tolerance: 1@
and method; “Compare”
as result

b = result
define result as ¢

Consecutive apply statements
Consecutive apply commands will pick up the
result of the previous command as input if
you don't specify an input otherwise_

Assign result to name
You can assign the result of an apply
command toaname using the a5 keyword.

Assigments

Assign names to other names using the
egquals sign =. Alternatively you can use the
define and &5 keywords,
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DOMAIN-SPECIFIC LANGUAGE (DSL)

_I@mulus

« The IQmulus Domain-Specific Language knows only
constants (i.e. names with immutable values).

« Aname's value cannot change during the script's
execution.

+ This allows us to create an optimized execution plan for
running the script in the Cloud.

A

DOMAIN-SPECIFIC LANGUAGE (DSL)

_IQmulus

Store

Use the store command to save the result of
| @ processing service (or of a whole workflow)

fo the 1Omulus storage cloud

apply HuildingChangeletection
stors

apply VectorLayerPartitioning For-sach-end
using boundaries: [boundaries] Some services create multiple results
as result {oftentimes a folder with many files). You can

for sach result.metadata do apply one or more services io each of these
results by specifying a for-aach-and block.
apply ConstrainedTriangulation

using boundaries: [boundaries ] - .
store If you are familiar with other programming

and languages vou might know for loops, The for
each expression is not a traditional for loop
because the statements in the far-each-end
block may be executed in parallel and in
arbitrary order in the Cloud.

A
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5.5 MODULE E2

| Gﬁ 1

USE OF DSL EDITOR

IQmulus Training Module E2

IQMULUS WORKFLOW EDITOR

_I@mulus

The |Gmulus Workflaw Editor
conslsts of three parts

*  The editor area on the right
*  The sidebar area on the |eft
* The toolbar on the top

Showhice teabar

Ew warkfl

The toclbar contains buttons to
quickly accessthe editor's most
used features

= & Filg- Edi= ‘dew-
*r 1t
- |
Undka
[

Save R

> @0

E
4
.

L]
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IQMULUS WORKFLOW EDITOR

_IQmulus
kv | Ceelwy  Actnes The Werkfiows tal in the sidebar contains a list of all
) workflows currently stered in the database. There are
e wresaen common workflows that are shared amongst all users and
R private ones that can only be seen be the user currently
BLass s 1 legged In. Click on the name of a workflow to open itin the
e ——— aditor area on the right hand side.
A Lt e
=
2
N The CueCard tab assists users in creating workflows. It is
context-sensitive and shows possible commands that
e users can enter while they type in the editor area.
Sl o parwpad 0 R aapuldE The
daia
Zxi wnd b dowe Lard showcsas 3
Prrsinhe ComMmands B
1 L
Mo infc b et
L]
IQMULUS WORKFLOW EDITOR
_lQmulus
) The Actions tab lists all commands that can be used in a
mill e workflow script, You can use the Search action input field
o to quickly search the catalog for a specific command,

Cemmon Acione

Proceasing Acionk

;
i

30



D8.7.1

[Qmulus (FP7-ICT-2011-318787)

IQMULUS

_I@mulus

WORKFLOW EDITOR

Larsivhowrme 1 &

with [Sa%ellltelmape] do
spply Imapsbshancesant
usleg method
spply I'losdedfireslwtectian
usleg UpserTheeshol MIWTtodater lopging: 13
and LowerThresholdiHiRtoHater lopging: =
and UpperThreshold3EDTosss) 38
and UpperThresholdiiftolas: 17
arl UpgerThresholdviWltosas: 19
and Upperthresholdiittokis: 17
wr UpgerThreshol IS tovegetatlon: 15
tore
vl

Lafd el ] W

with [Satellitelmaps] de
spply ImapeEshancesent
using methed: “tos-reflec
spply Floodeddmealetection
using UpserThreshol W Ttoblaber lapging: 12
ard Lirairr ThiwshaldSHIRtSHater logiisng: 4
snd UpperThreshol d3EitoSas: 14
ard UpparThresholdiEDredas: 17
and UpperThreshol oW toSAS: 18
and UpparfhraiholdiEftolig: 17
amd UpperThreshol Ml Etovegetation: 15
atore
L

The editor area on the right hand
side containg the workflow script
that is currently open and being
edited,

Syntax highlighting

The editer highlights keywaords
and other parts of the workflow
seript in different colors so they
can be easily identified.

IQMULUS

_IQmulus

-

WORKFLOW EDITOR

Lared wrecass 3 R

with [fatellivelmaps] do

- methed: “toa-reflectance”
a mdded podeddrealetection
al B Upper sho ldibvIoblaterlopging: 13
mnecd Wl Liveer Thresha 1456 R oblater loggleg: 34
EpEly  ard UpperThraskoldREDEcSes : 54
1] il UpperThresha 1AREDTEHRS . 17
mrd UppsrThrasho ldHORTtofAS: 10
ard Uppee Thires b JdREDToRES : 1T
and UppsrThrecholdHiRtclegetation; 1%

Lo s 1 W

with [tatelliteimage] do
spply Imapsbrhancemert
- usng mabhod: “ta
maply Floode
uzdng U e B
sl Lower ThresheldSHOSowat erLogging s 1
srd Upper ThraaholdiEDtohRs: 34
snd Upper ThraaholdiEDtoHAs: 17
snd Upper ThraaholdMWIfasas : L
srd Upper ThrasholdBEDEokBS: 17
srd Uppar ThrasholdUINtoVapetation: 1%

flectanze™

Yol tmpmrnes 0=, ==, "am me | taeer] b Ten Poeed |
" e

Auto complation

You can press Cii+Space at any
time while you type. The editor wil
display a list of possible
completicns for the ferm you just
entered.

Error highlighting

The workflow editer checks your
input while you type. Red wavy
underlines indicate syntactical and
semantical errors. If you point your
mouse cursar sver one of the
errors a tooliip will appear with a
detailed description.

-

31



IQmulus (FP7-ICT-2011-318787) D8.7.1

IQMULUS WORKFLOW EDITOR

_IQmulus
o Gl 1 Fanciwct | e When you're done edit ng the md:ﬂuw_pm‘ss
the Use Workfiow bution in the upper right
corner te select the workflow and transfer it
back to the |1Omulus main user inteface.
. | Press the Give us Feedback button if you have
4 e s reetack e remarks and ldeas regarding the workflow

editer or if yvou found abug. You will be
redirected to the 1Gmulus redmine system
where you can file an issue.

If you haven't selecied a workfiow there will be
a Back button In the upper right comer. Prass it
to go back to the [Omulus main user interface.

ol Give us Feedback! Back ¥
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5.6 MODULE E3

_I(}ﬁ i

DATA TRANSFER VIA HDFS
AND WEBHDFS

IQmulus Training Module E3

HDFS AND WEBHDFS

_I@mulus

All files and data sets are stored in the cluster H D FS
on a robust distributed file system known as

We b H D FS is the web interface to HDFS
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METHODS FOR UPLOADING DATA

_I@mulus

WebHDFS Direct upload into HDFS

Graphical user ntarface W
Multiplefile upload v
Recursive directory upload X
Mo third party software v
required on Windows

Ma third party software ¥

required on Mac/Linux

x

v
¥
x

{‘

_IQmulus

Uploading data using WebHDF5

DATA TRANSFER VIA HDFS AND WEBHDFS
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LOGGING IN TO WEBHDFS

_I@mulus

* Open web browser and visit http://146.140.214.126/fs

* lgnore security warning when prompted

L+ I T TP T — |

a Tha F h b
E k o
. LOGGING IN TO WEBHDFS
_IQmulus
After logging in... ... click the link to /fs/...
JI‘..ZIE_‘JE. - B | T M —————" ]

s M‘:-:u
- 5 i
e g |
e e e s .
. 2 - Lisdag foe W
.. to see a listingof = e e S B
the root directory : —n D =
o=

H

d
}
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NAVIGATING WEBHDES

_I@mulus
| orussmicmzes ]
Listing for “fs”
[ oo | 0 cmre |
UPLOADING FILES ON WEBHDFS
_IQmulus

+ Navigate to desired directory
* Create directories as needed
* Press Upload file

Dl Dot Wew Higory footmacts Tsols Hep
[ T E———
& & 136130, 214.028 . h 2 4+ & O 2 - =
(ot ]
Listing for '/fs/UCL/test’
Hate Tape Sien Pepleation Wogiteation lime Perrisnian Owrer Groap
L Tisme B 16 14 08034 o010 000 BAE e

[oivoe [ o0 o
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UPLOADING FILES ON WEBHDFS

_I@mulus

* Click Browse...

* Navigate to the desired -
directory containing the
files to be uploaded

« Select the files. Multiple

files can be uploaded by e _ &
pressing CTRL while 1_-;-_ — T e
clicking, or by dragging a il T : T
box. - A

+ Click Open to close the
window then click Upload. = =

_IQmulus

Directly uploading data into HDFS

DATA TRANSFER VIA HDFS AND WEBHDFS
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DIRECTLY UPLOADING DATA INTO HDFS

_I@mulus

* Method 1: Upload to intermediateserver then copy to HDFS
+ Con: Max file size limited by intermediate server disk space

g-.-—

« Method 2: Change permissions on HDFS then upload directly
+ Con: More steps involved

o

-

REQUIRED SOFTWARE ON WINDOWS

_IQmulus

» SFTP client
Install FileZilla from filezilla-project.org
* SSH client

Install PuTTY from
http:/ fwww.chiark greenend.org.uk/ ~sgtatham/putty / or search for

putty

= May also be installed on Mac and Linux
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Directly uploading data into HDFS
Method 1: Upload into intermediate server then copy to HDFS
DATA TRANSFER VIA HDFS AND WEBHDFS

@ UPLOAD INTO INTERMEDIATE SERVER THEN COPY
_IQmulus

Connect to the intermediate server using FileZilla
Same credentials Click to
used for WH ACCess connect

=EEn
e Il Viow Tursbo Sown Booin
B s v = rn

Jioat | HEEA lt-"m“ll.h.l.n‘uh ----....-...Ip.,t Wk |m|,
Server address must Specify port if not
begin with sftp:// the default (port 22)

Accept to trust host when prompted
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UPLOAD INTO INTERMEDIATE SERVER THEN COPY

» Navigate to source and destination directories
« Selectsource files and directories then drag to right pane

* Wait for upload to finish
) Py

"

G@ UPLOAD INTO INTEEMEDIATE SEREVER THEN COPY
_IGmulus

Connect to the intermediate Accept to trust host
server using PuTTY when prompted
I
'E PUTTY Covliguration
.-.'"' L ""I"" "I
= T e Otgn g Cse Enter 55H credentials
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@ UPLOAD INTO INTERMEDIATE SERVER THEN COPY
_I@mulus

After logging in, move uploaded files to desired directory:
* The HDFS root directory is mounted at /mnt/hdfs
* Create target directory as required

Example: the command to create the directory data/test under the
UCL directory is

suda midir -p /mnt/hdfs/UCL data/test

* Move uploaded files to target directory

Example: to move the uploaded *las from the current directory to the
created directory above, the command Is

sudo mv *las /mnt/hdfs/UCL/data/test

* Log out of the server by issuing the command exit

e -

_IQmulus

Directly uploading data into HDFS
Method 2: Change permissions on HDF5 then upload directly
DATA TRANSFER VIA HDFS AND WEBHDFS

41



IQmulus (FP7-ICT-2011-318787)

D8.7.1

ot ISSUES WITH INTEEMEDIATE SERVER AND HDFS
_I@mulus

* Issue: Max upload size is limited by disk space on server
Solution: upload directly to HDFS

* Issue: No write permission for non-root users on HDF5
Solution: temporarily change permission before uploading
e e

Listing fior s

4

G% CHANGE PEEMISSIONS THEN UPLOAD DIRECTLY
_IQmulus

Connect to the intermediate Accept to trust host
server using PuTTY when prompted
I
I FUTTY Covliquration

% T [ Cloge w3 e Enter SSH credentials

L] S I ———
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CHANGE PERMISSIONS THEN UPLOAD DIRECTLY
_I@mulus

After logging in, change permissions of target directory:
* The HDFS root directory is mounted at /mnt/hdfs
« Create target directory as required

Example: the command to create the directory data/test under the
UCL directory is

sudo midir -p /mat/hdfs/UCL dataftest

* Add write permission for others on target directory

Example: to add write permission to the created directory above, the
command is

sudo chmod o+w /mnt/hdfs/UCL /data /test

* Do not log out or close the SSH session

-

CHANGE PERMISSIONS THEN UPLOAD DIRECTLY

_IGQmulus

Connect to the intermediate server using FileZilla

Same credentials Click to

used for WH access  connect
e ./ \ )

e e s
Jioat | HEEA -t-ucuulunn-m 2k Frrr— Ivm Wk lmd:u-.-l -
Server address must Specify port if not

vegin with sftp:// the default (port 22)

Accept to trust host when prompted

it 4 R e i Tt
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CHANGE PERMISSIONS THEN UPLOAD DIRECTLY
_IQmulus

* Navigate to source and destination (HDFS) directories

+ Select source files and directories then drag to right pane

* Wait for upload to finish
e :

VA 2 L T =13l

L S s

7 N LY b

- — —

AN, N Taioeey
T

- e L

-

R

CHANGE PERMISSIONS THEN UPLOAD DIRECTLY
_IQmulus

* (Goback tothe 55H console

* Remove write permission for others on target directory

Example: to remove the write permission to the previously created
directory, the command is

sudo chmod o-w /mnt/hdfs/UCL/data,/test

« Log out of the server by issuing the command exit
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Liploading data from Mac and Linux

DATA TRANSFER VIA HDFS AND WEBHDFS

UPLOADING DATA FROM MAC AND LINUX

_IQmulus

» FileZillaand PuTTY can be installed on Mac and Linux
* Same steps as in Windows after installing these clients

» Use scp as alternative to FileZilla

Example: to uplead * las files from current directory to home
directory on server 123.456.789.101 on port 1022, the command is

scp *las =P 1022 username@123.456.789.101:~

* Use ssh as alternative to PuTTY

Example: to connect to server 123.456.789.101 on port 1022, the
command is

ssh username@123.456.789.101 -p 1022
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5.7 MODULE D1

| Gﬁ i

CHECKING OUT AND EXECUTING
A SERVICE FROM THE
REPOSITORY

IQmulus Training Module D1

TOOLS

_I@mulus

« SSH (Secure Shell)
» an encrypted network protocol for launching shell
sessions on remote machines securely

» The Artifactory repository
» the repository manager for IQmulus

» Docker
» creates and runs containers for automating the
deploymentof applications
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SSH

* SSH clients for different platforms
* Windows: PuTTY

has a friendly GUI
ran be download from http:/ fwsnaweputtvorgf

* Linux: OpenSSH

has official packages for many linux distributions

* Mac OS X: OpenSSH

available within the operation system

_I@mulus

-

e -

SSH BASICS

« OpenSSH 101:
» 55h [options] [username@]hostname [command]

= common options

-p: port to connect to on the remote host

-i: selects a file from which the identity for public key authentication
is read

-x: disables X11 forwarding

-X: enables X11 forwarding

-f: requests ssh to go to background just before command execution

e -
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ARTIFACTORY

_I@mulus

« [t manages binaries through throughoutthe software
release cycle
» Build integration: deploy build artifacts into
Artifactory from Jenkins

» Docker: use Artifactory to manage in-house Docker
images

= Repository replication: actively synchronize the
repository with remote Artifactory repositories using
pull or push replication.

z
OVERVIEW OF ARTIFACTORY

_I@mulus

« Login into Artifactory with credentials

m;lA_h

Welcome to Artifactory

Plaickin Bige s D Arilackory

& Usermama: [y

# Pidarwind Il-lu-.u.

_Enmember Ma
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&P OVERVIEW OF ARTIFACTORY
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* The dashboard in home page

[o— TRESCESACEN

Welcome

Artifactory is happily serving 772 arifacts.

1 ouam iogged-in as udd [Log Out )
Laxi iopped irc 1T minwis age (Tus Ssp 13 171133 CEST S0HE), from 651915020,
B ‘ou am nening Arifaciony verson 1.5.2.1 (et relsass s &.1,0)

4 Forup-lo-doie nlormefion, pleass vist e onlice Artifectory User Guids

n Actifactery Updates...

‘aoim for JFrog Tor the LiRmabe DevOps Dozen Award

JFrog ks In the final round, share somae love with the team :) ‘

—z

&P OVERVIEW OF ARTIFACTORY

_IQmulus

» Released services in Artifactory

Repository Browser
- wer 08
rnranhat
1
[ L= Ik
By Mo by brernnass |
[T i Pk vy
v Exwpd Craatnd: (OHI345 137
= Ewpd Kara

R
+ 3 GPONT_EL0UD TE_REGLLAR GRT Rpasiy Pasy: bywades
b il -BACAMUME ENTRACTEON Peopoes

+ B OB RENSTRATOH B
¢ [y OT-STATIC_TIUMG OF LAS FILE

b 0 ORPGONT_CLEASD_TO ROINT_GLOVD, XETANGE hstons

v B GEPLAME SURFACE FROW PARAME TRRIZED POMNT CLONID

B3 TOUTUEH_CLASIFIGATION I8 POMT CLONGE E Tt

v B 1SREGRRTRGNMG 3D MAGES O PORNT (OUDE

¢S RAASTERZTLES l:-w

¥ |_CHAMGE_DETECTION

=g rre—— Feopusliony
v [ V-SPATWL_ERTENT E

¢ B i

Click “repa” to check service links for downloading

D &
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DOCKER

_I@mulus

» Lightweight
= containers running on a single machine share the
same operating system kernel so they start instantly
and make more efficient use of RAM

= Open
» run on all major Linux distributions and Microsoft
operating systems

= Secure
» containers isolate applications from each other

&® VIRTUAL MACHINE V.S. DOCKER

_I@mulus

pop

Virtual machine Docker
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DOCKER BASICS

_I@mulus

* Build an image using the Dockfile
» docker build -t IMAGE:[TAG] .

= Run processesin containers
» docker run -v host-dir:container-dir -w work-dir -ti
IMAGE:[TAG] [COMMAND]
* -v: create a bind mount
« -w:working directory inside the container

« -t: allocate a pseudo-tty
« -i: keep STDIN open even if not attached

OUTLINE

_IQmulus
Step 2: Download the service package
Artifactory server from the Artifactory repository
- =
step 1: Connect the server via S5H
local computer remote server

Step 3: Run the service in the server
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G% STEP 1: CONNECT THE SERVER VIA SSH

_I@mulus

» Type SSH command in the terminal to connect the server

T

Ve

G% STEP 2: DOWNLOAD SERVICE PACKAGE

_I@mulus

» Use curl or wget to download the service package from
the Artifactory

» the download link is obtained from the Artifactory

Web pages

* the username and the password for the Artifactory are
required

& =@ 1 kl.#lu'ﬂ.-ll.lls-'ﬁl:lﬂ-n.'-l'll;'-H-s.hl
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STEP 3: RUN THE SERVICE

_IQmuluos

» Change the current directory to the root of the

uncompressed service package

# Build the Docker image for the service by running the
provided script install.sh

--@ 1, Kinsigrslus-wpd-uai10: =004.9,1-9.4 fask)

= Test the service using the provided script test.sh

- - @ 1. Wil ss-'wpd-ul10: ~004.9.1-9.4 faaky

T

W

& STEP 3: RUN THE SERVICE

_IQmulus

e Run the service using the provided script run.sh with
arguments for the service

®=~0 1. uSgmus-wpd-uci 1 </DE31-1 4 (ssh)
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5.8 MODULE D2

| Gﬁ l

EXECUTION OF SINGLE
SERVICE FROM COMMAND LINE

IQmulus Training Module D2

SERVICE 11: SPATIAL EXTENT

_I@mulus

General Information and Relevance:

Spatial extent service is developed for general usage within any
workflow in order to be able to extract spatial information about the
input or the output data when it is needed.

Functionality of the Service:

| Input Paint Cloud ‘ | Qutput Point Cloud |

2 _z-
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SERVICE 11: SPATIAL EXTENT

_I@mulus

Big Data Aspects:

The recent version of the software can deal with point clouds
which consists of a couple of million points however it is always
computer RAM which might limit the input data size requirement. If
the input point cloud is larger than TB sizes, then the process can
be done by downsampling or tiling the input cloud.

Development History and Current Status of The Service:

In the 2nd year of the project, Windows version of the service was
released on GitHub.

In the 3rd year of the project, Linux (Ubuntu 14.04) version of the
service is released on Arifactory. Logging messages are
implemented in the software. Docker and (esl.sh files are shared
in the latest Artifactory folder.

SERVICE 11: SPATIAL EXTENT
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Files and Usage 1/2:

1. This service needs only PCL library fo be installed. This library can
be installed manually from the Linux Therminal Window using the
following command lines;

RUN apt-getupdate

RUN apl-getinstall -y software-properties-common

RUN add-apt-repository -y ppa:v-launchpad-jochen-sprickerhol-deipel
RUN apt-getupdate

RUN apt-getinstall -y libpci-ali

Another option to have the PCL library installed on the working
computer is using the provided Dockerfile and creating an image as it is
described below;

sudo aptl-getinstall docker
sudo docker build —t my_image
sudo docker run —name my_instance —i—t my_image
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Files and Usage 2/2:

2. The software can be called by typing following command in the
therminal;

S JBoundingBox mycloud.xyz
(The input file must be an ASCII file of a point cloud with xyz, txt, ascii,
etc. file extentions. The software processes only the first three column
of the input point cloud. Therefare if there are more than three columns
they will be ignored, however it will not be a problem for the software.)

3 You can call the demo by typing;
S JBoundingBox AHN-subset.xyz

4. The spatial extend will be written into a PLY file in the same working
folder. Check the BoundingBox.ply file. You can visualize the result in
MeshLab program which is free to download from htp-imeshiab sourceforgs net

-

s
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Details of The Output File:

The output header contains the followin information. This header indicates that
the output s a 3D box with the ¥ v z coordinates and order of edges which are
represented in the rest of the file,

sl
formarasol 1.0

faig fiker dg @ b firagrs
lemsent versey B
propérty faat ¥
property float y
property float z
Braparty vehar red
property vehar green
Broperty vehar Bl
clement edge 12
property int vertex]
property inf vertexd
property wehar red
property uehar green
property pohar blre
end_header

The %, y, z coordinates are the real geographical coordinates of the points,
therefore it is possible to use the service to find the location of the input point
clouds in Google Earth or other world maps easily.

ST
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Examples:
An example point cloud is provided in the Artifactory folder of the software. The

original AHN subset.xyz point cloud file is presented in the picture below.

SERVICE 11: SPATIAL EXTENT
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Examples:
The result BoundingBox.ply file can be displayed in MeshlLab program.

e ey

e
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Possible Errors:

Qutlier points might cause
obtaininga larger bounding
bax than the extent that user
wishes to extract.
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