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The new release: GRASS GIS 7 User
interface
What you think it is...
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http://en.wikipedia.org/wiki/File:Cromemco_System_One_(CS-1H)_1981.jpg

The new release: GRASS GIS 7 User
interface
What you think it is...
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What it really is...

o S & GRASS GIS Layer Manager -0 X

;[ P = = - a- P K [Mimormodels]! & [ 2 | R | ® O QX[
! ® L& P ® E & @ ) L el e ' ;A |E @ 0 view | W File Settings Vector Imagery Volumes Database Help x| J @ ‘1" & o0 2ul lE
i hd ‘ala Wa - [+ . . o
H 2 Develop raster map » Ny japan_before_flood@tsunami_japan2011 japan_flooded@tsunami_japan2011
e
Manage colors »! = =

Query raster maps »

Buffer rasters [rbuffer] r

GRASS GIS Map Display: 1 - Location: nc_spm_08

5 [n ¢ g b [P}

Closest points [r.distance]

Mask [r.mask] -

Raster map calculator [r.mapealc]

© Vg: D @D }:E ; : ] -:- (0] Neighborhood analysis »
Overlay rasters »
Solar radiance and shadows 3
Terrain 4
; ost surface [r.cost] Transform features 3
zast cost route or flow [r.drain] ppeirelgie meeling »
haded relief [r.shaded.relief] Groundwater modeling  [r.gwflow]
e e erpes [relepeassacd Landscape structure modeling »
srrain parameters [r.param.scale] Landscape patch analysis 4
sxtural features [rtexture] wildfire modeling » T—
isibility [rlos] Change category values and labels »
istance to features [r.grow.distance] Concentric circles [r.circle]
Freem erels [mEen] Generate random cells 3
T Generate surfaces »
Generate contour lines [r.contour]
Interpolate surfaces »

M Report and statistics » B

| Render  rwalk -- Outputs a raster map layer showing the anisotropic cumu

Raster, Vector,
I Volumes
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LIiDAR time
series
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GRASS GIS 7: Map histogram tool

GRASS GIS Map Display: 1 -Location: mc spm 08 eurac

L& §|m**ﬂ)ﬁﬂﬁﬁ| '_rv::_easulre[ligiangllml

I ® Profile surface map

Create bivariate scatterplot of raster maps

[-—"‘.

Create histogram of raster map

GRASS Histogramming Tool ¥ Create histogram with d.histogram

LEéI@ s @ Pl viee | @ O

Histogram of elevation

| " Vector network analysis tool
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Histogram in 3.8
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GRASS GIS 7: New Geospatial Modeller

GRASS GIS Graphical Modalor - gnip. gem®

Ele Settings Model =elp

L2 3% AHT/IGSvEIERBSO
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maskidrak -

e ———

(2} g.mapset .
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Condition: Hernethod == 'idw |_| 5 gragen g.regqion —-rsarwnta rast=mack200E ras=10 __:_2:
[1& loop Condition: cloupoe in Belsupee.cplt(® ") S
07 rmagk rumeask -r
=B ovarante iInput=1zorky output=o. ., |

List of iverms n 'alse’ block

Extra bonus: o |Neme | command |

- - 01 dbealect db.gelact ¢ gql=SELECT i FROM farrmne WHER. . =]
Export it as a Python script  0: sree ameese e msposcscas
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GRASS GIS 7: Supervised image classification

http://geo.fsv.cvut.cz/~landa/publications/2012/ogrs2012/poster/figures/

Supervised Classification Tool
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Tool for supervised classification of imagery data.

Generates spectral signatures for an image by allowing the user to outline
regions of interest.



GRASS GIS 7: Unsupervised image classification

i.segment - Identifies segments (objects) from imagery data.

GRASS GIS Map Display: 1 -Location: nc_spm_08 grass7y

GRASS GIS Map Display: 1 - Location: nc. spm_08 grass7

= [ g|w¢+png|g|z|@g|wmv.aw -

W Render

| I#? Render 638422.30; 220749.29

638372.49; 220743.60 Coordinates ¥

@. Identifies segments (objects) from imagery data.

Command output Manual
Narne of input imagery group: (group=name)
lortho2010 t792 ™
Name for output raster map: (output=name)
lortho2010 t792_subset_20em_segment ™
Difference threshold between 0 and 1: (threshold=float]
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http://grass.osgeo.org/grass70/manuals/i.segment.html
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Vector data processing



GRASS GIS 7: Topological Vector Digitizer

GRASS GIS Map Display: I - Location: nc_spm 08

S REGPLPLNAN B 5 (RE el

: L = oo - [ - - R R -- o0a |
I=at7_training 7 ‘B % & GB & /oi Copy features from (background) vector map @ O

Digitize new area (composition of boundaries ssfboundaries

without category and one centroid with category) linesfhaundaries
Break selected lines/boundzries at intersection
Snap selected linesfboundaries (only to nodes)
Connect selected linesfbourdaries
Query ‘eatures
Z bulk-labeling of 3D lines
Feature type conversion

~

P % " Vector topology in a nutshell

Common boundaries between
¥ two adjacent areas are stored
as single boundaries (= shared).

=+
@_ D - Simplifies vector data

maintenance (no gaps
and slivers possible)
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GRASS GIS 7: Topological Vector Digitizer in
PostGIS 2 (under development)

Programmer: Martin Landa

GRASS GIS Map Display: 1 -Location: nc spm_08

File Settings Raster Vector |magery Volumes Database Help e i3 & A
: : T s R EPPLLNRARIEILIS P -
IEIER R g e e e - I Y X
& F 2t

F 7 = |: = o [ (s P,

b Click here to show search module engine

| Map scale: 1:1

| Mame of creator: martin

| Organization:

| Source date: Thu MNov 29 13:30:15 291l2

| Timestamp (first layer): none

| oo mm o ..

| Map format: PostGIS (PostgresqL)

| DB table: public.urbanarea

| DB name: grass

| Geometry column: geom

| Feature type: polygon

| Topology: PostGIS (schema: topo_urbanarea) |

| Topology column: topo Layer 1/ Category 113

e TGP e L EEELEET R TR L EPREERE T ntegerl:

| Type of map: vector {lewel: 1) ek [|nteger].|55

: et c - o i .. |=ll| objectid [integer]:|55
K | 2] ua [character]:|x3251 [
‘ name [character]:lRaleigh

Output window —— - Command prompt

ua_type [character]: |L,IA
& Clear Egave Protocol & Clear
"""" Feature id: 113
Close dialog on submit
Reload | X cancel | Submit |

w Search module |Python shell |

http://grass.osgeo.org/grass70/manuals/v.out.postgis.html

http://grasswiki.osgeo.org/wiki/PostGIS Topology
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http://grass.osgeo.org/grass70/manuals/v.out.postgis.html
http://grasswiki.osgeo.org/wiki/PostGIS_Topology

Vector network analysis in GRASS GIS 7

GRASS GIS Map Dlsplay 1

Elmagew Volumes Database Help — = (& & . 4.., &G-) ﬁ n

Develop vector map ) I

J
Manage colors > |’/
Query with attributes [v.extract] i \

0

Query with coordinate(s) [v.what]
Query with another vector map [v.select]

Buffer vectors [v.buffer]

Lidar analysis
Linear referencing

[ =
. . i
Mearest features [v.distance] //

M

()

0

MNetwork maintenance [v.net] GC)

(@]

Overlay vector maps Allocate subnets [v.net.alloc] \ =
Change attributes / > Split net [v.net.iso] 5':)
>

Generate area for current region [v.i gion] Shortest path [v.net.path] M
Generate areas from points > Shortest path for sets of features [v.net.distance] 8
Generate grid [v.mkgrid] Shortest path using timetables [v.net.timetable] I

Generate points »  Shortest path for all pairs [v.net.allpairs] (—?
)

Remove outliers in point sets [v.ojitlier] Visibility network [v.net.visibility] o
Test/training point sets [v.kcv] Bridges and articulation points [v.net.bridge] %
H -+

Update area attributes from raster \[v.rast.stats] Maximum flow  [v.net.flow] %J
Update point attributes from areas \v.what.vect] Vertex connectivity - [v.net.connectivity] 0
. . >

|| Update point attributes from raster > Components  [v.net.components] X
Centrality [v.net.centrality] ©

| Reports and statistics \ > y S

Steiner tree [v.net.steiner] / "

Minimum spanning tree [v.net.spanningtree] 8

Traveling salesman analysis [v.net.salesman] N

©

Programmer: Stepan Turek




GRASS GIS 7 Temporal Framework:
Time-series support
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New Space-Time functionality in GRASS GIS 7

Temporal data processing in GRASS GIS
The temporal GIS framework in GRASS introduces three new datatypes that are designed to handle time series data:

¢ Space time raster datasets (strds) are designed to manage raster map time series. Modules that process strds

have the naming prefix trast.
o Space time 3D raster datasets (str3ds) are designed to manage 3D raster map time series. Modules that process

strads have the naming prefix t.rast3d.
« Space time vector datasets (stvds) are designed to manage vector map time series. Modules that process stvds

have the naming prefix tvect.

Temporal data management in general

Export/import conversion i i
List of general management modules: P P Querying and map calculation

¢ trast.list 0

« t.connect + trast.export « trast.extract &

o tcreate « Lrast.import « t.rast.gapfil @

+ tremove o trast.out.vtk . t_raﬁt_mapca|c =

« tregister « trasttorast3 « trast3d.extract e

« tunregister » 13.out.netcdf » t.rast3d.mapcalc >

« tinfo « t.vect.export « t.rast3d.univar _ 3

o Llst « t.vectextract Aggregation O

e trast3d.li Statistics and gap fillin * t.vectimport !

. E::.raesc%%'l[m aap ¢ « f.vect.observe. strds « trast aggregate.ds %’

« t.vect.db.select o trast aanfil  t.vect.univar « frast.aggregate =

« t.sample e trastunivar « t.vect.what.strds « trast.series b

« t.support - 3

« t.topolo 2

(2]

Space time datasets are stored in a temporal database. SQLite3 or PostgreSQL are supported as SQL database back g
end. Connection settings are performed with t.connect. As default a sqglite3 database will be created in the ©
PERMANENT mapset that stores all space time datasets and registered time series maps from all mapsets in the Z
location. ot
(@]

Gebbert, S., Pebesma, E., 2014. TGRASS: A temporal GIS for field based o

environmental modeling. Environmental Modelling & Software 53, 1-12. (DOI)



http://dx.doi.org/10.1016/j.envsoft.2013.11.001

New Space-Time functionality in GRASS GIS 7

Timeline Tool IEICHES)  ionthly avg LST:
QL2002

precip_abs8@timeseries| e .. seese
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Visualization




GRASS 7: New animation tool for time series

The Animation Tool is a wxGU/ component for animating a series of GRASS raster maps or a space time raster dataset (created
by t.* modules).

Animation Tool allows you to:

display up to 4 synchronized animations

control the animation speed

interactively change active frame using a slider

visualize space time datasets with unequally spaced intervals
animate 2d view (partially implemented)

3D view animation enables to animate raster (as an elevation map or a color
m.nviz.image is used. To display 3D view animation follow these steps

open GRASS GUI load maps and start 2D view

set view, light and other parameters as you like i . ;
save workspace file series: dune moving
add new animation in Animation Tool, choose 3D view mode over 9 years (NC, USA)

choose data (series of maps or space time dataset) used for animation

set workspace file
choose parameter (parameter of m.nviz.image) to animate (2 g color

Animation tool

, , h
hmla: 4P :

y .

http://grass.osgeo.org/grass70/manuals/g.gui.animation.html
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http://grass.osgeo.org/grass70/manuals/g.gui.animation.html

New Map swiping tool for multitemporal maps

Map Swipe gl iy

4
.|% & | Mirror mode ;| ®[h 2 R ‘¢:¢| }-}. ‘.;: ;*d ?’3 I SN0

japan_before_flood@tsunami_japan2011 japan_flooded@tsunami_japan2011

140:44:28 94E; 38:08:50.61N
el
ey

,

140:50:19.15E; 38:45:54.94N - [ Coordinates gf[ | ¥ Render

Pre and post disaster images of the tsunami in Japan in 2011
(MODIS images taken on February 26 and March 13, 2011)

© 2015, Markus Neteler, Italy — CC-BY-SA license



GRASS 7: New visualization tool: wxNVIZ

GRASS GIS Map Display: 1 - Location: nc_spm_08

E‘E-ﬂ L& # ‘ | . » n » i E _‘ EIIE S =fting — I\ASS GI a isp 1 L e 3 enkizad) C E -GﬁA.ss.GI; Laye-r ;‘Ia:ager- nvizsStatel.gxw =
H E 4(@- & s |:| ( ( n ( ( LB 4:Eile Settings Raster :\lector Imagery Volumes Database Help
D @@ & e es Boo o QhtslRAANNAGL
e | Y D/ @0 L@OO : . /B EXRED @0

View Data r Appearance r Analysis ‘

- Draw
Mode: ‘ slices c‘ Shading: ‘ gouraud | ¢ | Resolution:

- List of slices
ice parallel to Z Add

slice parallel to Z
@ sieer

- Slice

Slice parallel to axis:

West edge: East edge:
Easting (X)) =— (T (e
Northing (Y): [}

AER)|
Bottom edge: Top edge:
AE|

Height(Z): ([0

- Position

Map layers : 3D view;, Command console

- Slice attributes

Slice parallel to axis: | X <

North edge: South edge:
Northing (Y): [T} . 1=
Height (Z): (D o 1=
West edge: East edge:
Easting (X): {7} o )

Transparency: % Reset

- Position l

(<]

Map layers | 3D \riewE Command console |

| | Coordinates |

Programming/screenshot:
Anna Petrasova

http://grasswiki.osgeo.org/wiki/WxNVIZ

© 2015, Markus Neteler, Italy - CC-BY-SA license


http://grasswiki.osgeo.org/wiki/WxNVIZ

New vizualization methods(NC state

LIDAR derived DSM: 100k x 50k pixels

GRASS GIS
goes
theatre

© 2015, Markus Neteler, Italy - CC-BY-SA license



GRASS GIS as Open Source GIS backbone:

Connecting to other software packages
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GRASS GIS 7 and QGIS Integration: Processing

) QGIS 2.2.0Valmiera
Project Edit Wiew Layer Settings Plugins ‘ector Raster Processing Help i

DEBRORIMOIS 2L o3P0 QAR @a - pe BE
#-/BRRZR G <P EH “ANLESE el vse - k?

Layers = Processing Toolbox [E5]

HEE - @ (2 zipcodes wake [search...

o + Recently used algorithms -
) + $% GDAL/OGR [32 geoalgorithms]
+ [E GeoServer/PostGIS tools [8 geoalgorithms]

- ¢ GRASS commands [157 geoalgorithms]

+ Imagery (i*]

+ Miscellaneous (m.*)

+ Raster (r#*)

~ Vector (v*)
y v.buffer.column - Creates a buffer around features of given type.
w.buffer.distance - Creates a buffer around features of given type.
w.class - Classifies attribute data, e.g. for thematic mapping.
w.clean - Toolset for cleaning topology of vector map.
w.clean.advanced - Toolset for cleaning topelogy of vector map (A...
w.db.select - Prints vector map attributes
v.delaunay - Creates a Delaunay triangulation from an input vecto...
wodi e - Di boundari n adjacent : haring ...
w.distance - Finds the nearest element in wvector map 'te' for elem...

{4 v.dissolve - Dissolves boundaries between adjacent areas sharing ajcommon czc ¢ O X

,(; Parameters | Log | Help |

T
Layers | Browser | ‘

ﬁ' Coordinate: |

()
7 0

Show advanced parameters e ) ) c
P  wdistance toattr - Finds the nearest element in vector map 'te' for... ()
E. Input vector layer ‘ w.drape - Converts vector map to 3D by sampling of elevation rast... @]
(Fncod K Yo W wv.extract - Selects vector objects from a vector layer a new layer c... —_—
Zipcoges-waice,[USERL00000] /| @ ‘@ wv.generalize - Vector based generalization. <
Name of column used to dissolve common boundaries ‘@ vhull - Produces a convex hull for a given vector map. wn

¢ ' win.dxf - Converts files in DXF format to GRASS vector map format.

e W winwfs - Import GetFeature from WFS m
NAME w winfo - Outputs basic information about a user-specified vector m... LI)
OBJECTID w wkev - Randomly partition points into testftrain sets, O

PERIMETER o wlidar earractinn - Corractinn of the vlidar arowine cutrt It s the :
SHAPE_Area >
SHAPE_Leng (_U
WAKE_ZIPCO =
ZIPCODE o
~ ZIPCODE_ T 2
()
T ZIPCODE_ID - 9
ZIPNAME - (O]
ZIPNUM =
0
>
V4
—_
(©
LN

Dissolving geometry by string column
attributes: Processing calls GRASS GIS in a
virtual session which delivers the result back
(here: SHAPE file)




GRASS GIS 7 and R Integration

http://grass.osgeo.org/wiki/R_statistics
GRASS 7.0.0svn (nc_spm_08 grass7):~ > g.region raster=elevation -p

GRASS 7.0.0svn (nc_spm_08 grass7):~ > R E—
e e

R version 3.1.2 (2014-10-31) -- "Pumpkin Helmet" e
Copyright (C) 2014 The R Foundation for Statistical CompUl v
Platform: x86_64-redhat-linux-gnu (64-bit) j M 1

[...] e

> library(spgrass7)
Loading required package: sp / i

Loading required package: XML
GRASS GIS interface loaded with GRASS version: GRASS 7.0.0svn (2015)
and location: nc_spm_08 _grass?/

> myrast <- readRAST(c("geology", "elevation"), cat=c(TRUE, FALSE))
> myvect <- readVECT("roadsmajor")

© 2015, Markus Neteler, Italy - CC-BY-SA license

> str(myvect) | I_;. T g
> boxplot(myrast$elevation ~ myrast$geology) :t : ;jq* i
> title("Elevation versus geological classes") T tolg
> .. | |

> writeRAST(myrast, "elev _filt", zcol="elev") e o cos s



http://grass.osgeo.org/wiki/R_statistics

GRASS GIS 7: Native OGC WPS Support

http://grasswiki.osgeo.org/wiki/WPS

Z00

http://zo0-project.org

north

1 J exploring horizons
i r.grow --wps-process-description E
<?txml version="1.0" encoding="UTF-8"?> uq, l’
<wps:ProcessDescriptions xmlns:wps="http://www.opengls.net/wps,/1.0.0" e
xmlns:ows="http://www.openglis.net /ows,/1.1" H
xmlns:xlink="http://www.w3.0rg,/1999,/xLink" ProceSS’ng
xmlns:xsi="http:/ /www.w3.0rg/2001,/XMLSchema-instance" H

R S Service

¥s1:schemalocation="http:/ /www.opengis.net,/wps,/1.0.0
http://schemas.opengis.net/wps/1.0.0/wpsDescribeProcess_response.xsd"
service="WPS" version="1.0.0" xml:Llang="en-US">
<ProcessDescription wps:processVersion="1" storeSupported="trus" statusSupported="trus"s=
<ows:Identifier=r.grows/ows:Identifier=

.:nlle-T';'l'-l awmfoanaratoae o roactar man lavsar with crantr e arsse Arsen by oAne e,all s dawme - Tidlas
s # register GeoTIFF file in GRASS database:

<b; r.external input=tempmapl.tif output=modis_celsius

# define output directory for files resulting from GRASS calculation:
r.external.out directory=$HOME/gisoutput/ format="GTiff"

# perform GRASS calculation (here: extract pixels > 20 deg C)
# write output directly as GeoTIFF:
r.mapcalc "warm.tif = if(modis_celsius > 20.0, modis_celsius, null() )"

# cease GDAL output connection and turn back to write GRASS raster files:
r.external.out -r
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# use the result elsewhere
qgis $HOME/gisoutput/warm.tif



http://grasswiki.osgeo.org/wiki/WPS

Programming own applications
with GRASS GIS 7
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New GRASS 7 Python API

Mavigation

Main Page
Community
Development
Documents
GRASS Help
Recent changes

Help

Toolbox

What links here
Related changes
Upload file
Special pages
Printable versicn

Permanent link

http://grass.osgeo.org/wiki/GRASS and Python

Page Discussion

GRASS and Python

Read Edit View history ™ I

' Go . Search

Introduction to Vector classes — Python library documentation documentation - Konqueron

File Edit Wiew Go Bookmarks Tools GSettings Window Help

1 Python SI1G: <A 4p {'J /:\ & http://grass.osgeo.org/grass? 1jmanual«3 L
2 Writing Python scripts

: \
il @ More in the next talk:

3.2 Linu

24 Running extern Python library documentation documentation » PyGRASS documentation »

- - GRASS Development APIs
Liftin g the fog on the different ways to develo
Instantiation and tgcthtl(o)nrltZ Lennert

from import VectTopo
municip VectTopol )
municip.is open()

“https://fosdem.org/2015/schedule/event/grass_api/

3 wxl ||| n GLI
3.4F _||| n-GRASS
5 U=ing GRASS |

- municip.exist()
3 Presentation:

er's Ilu_ix_J al GRAS RASS_,:

2k«

>

previous | next | modules | index

s topic
[ntroduction to Raster

ic

[nterface to GRASS GIS
modules

search

Enter search terms ar a
module class or function

True - name.
municip.mapset
'userl'
T YENPENE | SO U | B Sy P
ST LS T Wil DOy

=>> municip.open()

get the number of primitive:


http://grass.osgeo.org/wiki/GRASS_and_Python
https://fosdem.org/2015/schedule/event/grass_api/

Support for massive
spatial datasets

in GRASS GIS
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GRASS GIS 7: Support for massive datasets

What is massive?

Massive is relative to
« Hardware resources
« Software capabilities
* Operating system capabilities

Limiting factors

Z RAM

Z Processing time
v Disk space

v Largest supported file size
Z expensive

v cheap
... to solve issue
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Speed improvements in the vector engine

Spatial query example
Query of vector point maps
GUI: click on vector map, what is there?

CLI: v.what east north=east,north

600

0

480 5
5

é 360 @
@)

S 240 ‘B GRASS 6.4.2 !
» ‘B GRASS 7 g
120 z

2

0 - = —# §

O 2 4 6 8 10 12 5
million points a

o

Programmer: Markus Metz



GRASS GIS 7: Support for massive datasets

Example cost surfaces: r.cost

Computational time

600
480 From non-linear to
linear computational

o 360 effort
e
@)
o 240 ‘m GRASS GIS 6
7 ‘B GRASS GIS 7

120

O = 14

o 1 2 3 4 5 6 7 8 9 10
million points

Other speed figure:

PCA of 30 million pixels
in 6 seconds on this small
presentation laptop...

V
0
C
O

=

<

4

>—

o

O

@)

|
>
©
=]
o

Q
0
)
@
=
(2]
>
Y,
—_
(©
=
N
—
o
~
©




GRASS GIS 7 goes supercomputer

* Since 2005 (10 years) GRASS GIS is running natively on 64bit CPUs
GRASS GIS 7 also offers Large File Support on 32bit Windows

Installed on Grids and TOP500 supercomputers (AKKA Umea,
ENEA Frascati, Aurel Bratislava, ...)

Runs on Linux, AlX, Solaris, freeBSD, netBSD, (MS-Windows)...
Various ways of parallelization
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Hints: http://grasswiki.osgeo.org/wiki/Compile_and_Install



http://grasswiki.osgeo.org/wiki/Compile_and_Install
http://en.wikipedia.org/wiki/File:IBM_Blue_Gene_P_supercomputer.jpg

EuroLST: MODIS LST daily time series

Summary workflow of
daily MODIS LST reconstruction at continental scale

Pre-processing 1 | Reconstruction in time 2

Pre-processing Temporal averaging
MODIS LST products L

MOD11AL Mosaicking of MODIS Temporal average (+ 7 days),
MYD11A1 jecti partial void filling of
(daily, 2000-2013) daily LST maps

———— _|1 3

1. Multiple regression | 2. Multiple regression Il
(MR 1) (MR 11)

Estimate LST from solar angle and | | Estimate residuals of regression |
Reconstructed elevation (spatial enhancement) from climatic parameters

MODIS LST o
overpass | N

I '/3. Qutlier filtering and 4, Reverse regression h
[ : Spline interpolation Gnmhln:brln o nerpolated
Filtering of MR || results, LST residuals with
Random sampling and creation of LST MR | estimates and

', continuous LST residuals >/ \‘LST MR || estimates 4

Result

E] Computation :l Data Reconstruction in space

Metz, Rocchini, Neteler 2014

Data from 2000-today
Each pixel = virtual meteo station

EuroLST: http://gis.cri.fmach.it/eurolst/
Metz, Rocchini, Neteler, 2014: Remote Sens 6, DOI: 10.3390/rs6053822


http://gis.cri.fmach.it/eurolst/
http://dx.doi.org/10.3390/rs6053822

EuroLST: MODIS LST daily time series

Example: Land surface temperature for Sep 206 2012, 1: 30 pm

Metz, Rocchini, Neteler, 2014: Rem Sens
EuroLST: http://gis.cri.fmach.it/eurolst/

Reconstructed,
i.e. gap-filled data

f lonthly avg LST!
§ OLi2002

1000 km

17,000 maps a 415 million pixels
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http://gis.cri.fmach.it/eurolst/

MODIS Land Surface Temperature
LST reconstruction

... on a cluster computer

FEM-GIS Cluster

 |n total 300 nodes with 600 Gb RAM

« 132 TB raw disk space, XFS, GlusterFS

» Circa 2 Tflops/s |

. Scientific Linux operating system, blades Jii&
headless

* Queue system for job management
(Grid Engine), used for GRASS jobs

« Computational time for all data:
1 month with LST-algorithm V2.0

« Computational time for one LST day:
3 hours on 2 nodes
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FEM-GIS Cluster

Intranet 10Gb/s

/grassdata Scientific Linux 7
oneSIS diskless blades
rontend node F222] RAID 6: 16TB
SAS XFS :
NFS used for sharing
of partitions
3Gb/s . - - - &
Storage node I RAID 5: 16TB Grid Engine for job c
XFS management =
5
Chassis 1 300 nodes Chassis 2 Trunking 9
Switch 48 Ports _r%
8 GDb/s =
L
S
, g : 3
Blades with  1Gp/s Blades with 8 Microservers: 96TB disks =
RAID O local stacking RAIDO local GlusterES o

disks disks




“Big data” challenges on a cluster

GRASS GIS - LST data processing “evolution”;
f- 2008: internal 10Gb network connection way to slow...

Solution: TCP jumbo frames enabled (MTU > 8000) to
speed up the internal NFS transfer

« 2009: hitting an ext3 filesystem limitation (not more than
32k subdirectories but more files in cell_misc/ - each raster
maps consists of multiple files)

v
v Solution: adopting XFS filesystem [err, reformat everything]
v

« 2012: Free inodes on XFS exceeded
Solution: Update XFS version [err, reformat everything again]

« 2013: 1I/0 saturation in NFS connection between chassis and
blades

Solution: reduction to one job per blade (queue management),
21 blades * 2.5 billion input pixels + 415 million output pixels

v
é- GlusterFS saturation
v Solution: New 48 port switch, 8-channel trunking (= 8 Gb/s)
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Where is the stuff?

GRASS GIS 7 Software:

Free download for MS Windows, MacOSX, Linux and source code:

http://grass.osgeo.org/download/

Addons (user contributed extensions):
http://grasswiki.osgeo.org/wiki/GRASS AddOns

Free sample data:

Rich data set of North Carolina (NC)
... available as GRASS GIS location and in common GIS formats

http://grass.osgeo.org/download/sample-data/

User Help:
Mailing lists (also in different languages):
http://grass.osgeo.org/support/
Wiki:
http://grasswiki.osgeo.org/wiki/
Manuals:
http://grass.osgeo.org/documentation/manuals/
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http://grass.osgeo.org/download/
http://grasswiki.osgeo.org/wiki/GRASS_AddOns
http://grass.osgeo.org/download/sample-data/
http://grass.osgeo.org/support/
http://grasswiki.osgeo.org/wiki/
http://grass.osgeo.org/documentation/manuals/

http://grass.osgeo.org

http://trac.osgeo.org/grass/wiki/Grass/7/NewFeatures

Coming soon:
GRASS GIS 7.0.0!

-
THANKS (\i 0SGeo

Markus Neteler

Fondazione E. Mach (FEM)

Centro Ricerca e Innovazione

GIS and Remote Sensing Unit

38010 S. Michele all'Adige (Trento), Italy
http://gis.cri.fmach.it
http://www.osgeo.org

&«

markus.neteler@fmach.it
neteler@osgeo.org



http://gis.cri.fmach.it/
http://www.osgeo.org/
mailto:markus.neteler@fmach.it
mailto:neteler@osgeo.org
http://grass.osgeo.org/
http://trac.osgeo.org/grass/wiki/Grass7/NewFeatures
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