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Program 04.11.2019

09:00z 10:00 Linux introduction

10:00z 10:15 Coffee break

10:15712:00 Introduction to CSC services and platformsGIS software and
data in Puhti/Taito. Virtual rasters. Connecting to Puhti/Taito. Use of module
systems.

12:00z 13:00 Lunch break

13:00z7 14:30 Running jobs. Running R code in Puhti/Taito

14:30z7 14:45 Coffee break

14:457 16:00 Running Python code in Puhti/Taito
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Intro to CSC computing services
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Reasonsfor using CSCcomputing resources

AComputingsomethingtakesmorethan 2-4 hours

ANeedfor more memory

AVerybig datasets

AKeepyour desktopcomputerfor normalusage do computationelsewhere
ANeedfor aservercomputer

ANeedfor alot of computerswith the sameset-up (course$

AConvenientto usepreinstalledand maintainedsoftware

AFreefor Finnishuniversityand forstate researchinsitute users



CSC maircomputing resourcesfor GlSusers

Rahti container

Puhti/Taito cPoutacloud
cloud
System Supercomputer Virtual machinecloud Container cloud
Software Pre-installed software + Userinstalledsoftware Usercreatedcontainers

user-installedsoftware

Use cases Run demanding analyses  Setup your ownvirtual Host services easilyJupyter
with numerous CPU®r machine and environment notebook server,GeoServey
GPUs PostGIS



The corner stone of highperformance computing inPuhti

Graphical user interfaces: ArcGIS, QGIS Scripts: Python, R, shelMatlab, 8
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PUHTIsupercomputer specifications A7

A Launched 02.09.2019

A Puhtihas682CPU nodes which each havi® CPU
cores. In totalPuhtihas27 280 CPWdores

A Puhti Al is the GPUpartition of Puhti

A It has80 nodes which each havd GPUYNvidiaTesla
V100) and 4@CPUs

A Peak performance2,7petaflops. In June 2019 it was

listed as thel66thfastest computer in the world The
TOP500 projec)




Example GIS use cases fétuhti
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o To o Do I» Po Do I

Satellite data analysis
Forestmodelling

Prioritization of protected areas
Climatevariablesmodelling
Speciesmodelling

Routing/ travelling time matrices
DEManalysis

GIS Machindearning



Puhti vs. cPouta

APubhti

o Readyworkingenvironment

o Significantamountof computingpower

o Preinstalledsoftware

o FinnishGIS data

o Limitationson softwarethat canbe used Linux, ncserver noroot access

AcPouta

o Freehands but alsomoreresponsibility
oLesscomputingpower

o Alwaysstarting from zero
o Operatingsystem firewalls securitygroups softwareinstallation, usersetc
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Realism check

AA single corén Puhtiis only slightly faster than the one on your laptop

AThe computing power is based on quantiBuhtihas tens of

thousands of cores
AThis means running the same single core scrifRutiis not faster.

You need to optimize the script to run on several cores at the same

time (a parallel job) or split the problem to an array of jobs (an array

job)
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The near future of supercomputers at CSd:_

MAHTI
AA more powerful supercomputer thaRuhti

ALaunching early 2020

ADesigned especially for significantly larger jobs in min
(physics, chemistry)

ANo GIS software will be installed







LUMI o

. Countries which have signed
the EuroHPC Declaration

. LUMI Consortium countnes

systems at the time of completion CSC Dotacentern Kejaory

A +200-million euro joint project of nine
European countries

A Launchingearly 2021 }

A Peak performance oveP00 petaflopswhich ,

IS more thanlOtimes the performance of the

current fastest in Europe
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ALLASZ object storage: what it is for?

AAllasis a newstorage service for all computing and
cloud services

o Defaultquota 10 TB/ Project.
o Availablein Taito, Puhti and Mahti
o Data can also be shared \rernet

0 Anobject is stored in multiple servers so a disk or
server break does not cause datss

o Datacannot be modified in the object storage
data is immutable




ALLASZ object storage: what it is for?

AALLASsupports two popular protocols
ASwift
Aswift, rclone, atools, cyberduck
AS3
AS3cmd




sC

Allasz how to use with Puhti

a-tools
A Rclonebasedscripts by CS@r usingAllasin Taito and Puhti

A A-tools triesto provide easier and safer way to uskasfor
occasionalllasuserusers

A Main commands:

A a-put Upload a file or directory toAllasas oneobject
A a-get Download a stored dataset (object) fronAllas
A a-list Listbuckets and objects irAllas

A More information:https://docs.csc.fi#data/Allas




Aktiiviset kayttajatunnusasiakkaat tiedealoittain
kesakuun 2018 lopussa

47 174 T
38 ,

® Biotieteet

= Tietojenkasittely ja informaatiotieteet
m Fysiikka

® Tekniikka

u Kielitieteet, kirjallisuus

u Laake- ja terveystieteet

o7 T Y Yhteensa » Geo- ja ymparistotieteet
3 642 aktiivista » Kemia
kayttajatunnusta = Maatalous- ja metsétieteet

227 » Y hteiskuntatieteet

# Muut humanistiset tieteet
Tilastotiede
Matematiikka
Avaruustieteet ja tahtitiede

= Muut tiedealat

385 « Maarittelematon
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Tietokoneresurssien kaytto tiedealoittain kaudella H1/2018 B
(sisaltaa Sisu-, Taito-, Taito-shell, cPouta ja ePouta-kayton)

1’2 % 0'9 %

’ 0

4,0%

= Fysiikka

| = Biotieteet

4,1% ! = Kemia

| = Nanoteknologia

6,6 % m Tahtitiede

Yhteensa
510 milj. = Tietojenkasittelytiede

laskutus-
yksikkoa

m Laake- ja terveystieteet

82% # Muu tekniikka

= Kone- ja valmistustekniikka
Maarittelematdn

= Geotieteet

= Muu tiedeala
24,1%



Getting access to CSC resourcgdVly CSC portal
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My CSC

A Web portal for all CSC usegsmy.csc.fi
A Createanaccount

A Manageyour account

A Create and manage projects

A Apply for computingservices and resources
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https://sui.csc.fi/

EC

How to get started

AFollow the instructions imlocs.csc.fihttps://docs.csc.fi/faccounts/

ACreate araccountat the My CSGservice https://my.csc.fi

o Login with own university / institute credentials via HAKA/atu

ACreate or join a project

oNew project has to be created by a Project Manager who can then invite users

o Project manager has to apply for access to different servieedtj, Rahti, Allas

andthe userhas to accept the user licensemy.csc.fi
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https://docs.csc.fi/#accounts/
https://my.csc.fi/

Enabling services and accepting user agreement

AAfter opening a project, on the right side ofy.csc.fithere
exists a list of available CSC services

AProject manager has to apply for the services and every use
has to agree on the user license before they can start using
them

o You can accept the license by opening the tab of the service

A) v h Ul O6O0A CiiA
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Requesting additional billing units

AProject manager can request additional billing units for the project
from my.csc.fi

AJust hit | aesiytorresources | after opening a project and apply for
resources

AMore on billing units later
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GIS software and data in TaitdPuhti




Pre-installed software

ACSC provides researchers the largest collection of sciestfisvareand
databases in Finland

0 Some software installed to TaitdPuhti is commercial, read the license terms from
software pages. For exampl®latLab requires both CSC and user license.

o No license restrictions for GKSoftware.
AThe list ofpre-installed and supported scientific software packages can be
found at:
oPuhti: https://docs.csc.fi/#apps/
oTaito: https://research.csc.fi/software
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https://docs.csc.fi/#apps/
https://research.csc.fi/software

GIS software in HPC Taito an@uhti

0ArcGISPython API oPython GlSpackages AP
oCloudCompare 0QGIS L(;E
oFORCE oR GlSpackages
0GDAL/OGR oSolaris
0GRASS GIS 0SNAP, sen2cor
oLasTools also.exetools 0SagaGlIS
with Wine oTaudem
oMatLab/Octave oZonation
oMapnik
oPDAL




GIS Software not available in HPC Taito/Puhti

Windows software:
AArcGIS, but ArcGIS Python API is in Puhti
AMapinfo

Server software
A GeoServer, MapServer
A PostGIS

Web map libraries
A OpenLayers, Leaflet

sC



Parallel computing with GIS software

AOut-of-box parallet Taudem

AOut-of-box somethingin parellet SagaGISR (aster, lidR), GRASSgpt in
SNAP

AParallelpackagef Python Multiprocessing and R<everaldifferent),
Pythoncanuseonly onenode= 2440 cores

AArrayjobswe SLURMwe get backto thesesoon
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Installing software

APossibilityto install software forown use

o Thesoftwaremustbe availablefor Linux

0..and installationmustbe possiblewithout root access
o Easyisntallationswith conda

o Slowerinstallationsfrom sourcecode, askfor help!

AYoucanaddalsopackagego R and Python

AAskCSCservicedesko installsomesoftware foreverybody

sC



GIS data in TaitoPuhti

AHosts large commonly used datasets
AReduces the need to transfer dataTaito/Puhti
ALocated at

ATaito: fprojlogiir-csd

APuhti: /appldata/geo/
AAIl TaitoPuhti users have read access.
AOnlyCSC personnel have write access.
AFor data with open license

Alf you think some other dataset should be included

here, ask from servicedesk@csc.fi

sC

All Paituliopen data
+
Syke
All open datasets
LUKE
Multi-source national forest inventory
NLS
Topographic databasgkg
Virtualrastersfor DEMs

https://research.csc.fi/gis_data in_taito



https://research.csc.fi/gis_data_in_taito

sC

Virtual Rasters in Taito

AReady made virtual rasters for 2m and 10m dems

AAllows working with dataset of multiple files as if they were a single file.
AXML pointing to actual raster files

AExternal overviews and xml headers

AA python script to create your own for a specific area




Connecting to the CSC superclustdruhti




AccessingPuhti z Linux & Mac OS 177777 N

Yy YEYY.
/) N SSINS S - -

s Bt

Puhti.csc.fi1 - Atos BullSequana X400 - 682 CPU

i i Contact
0 OnUNIX/Linux/OSX command line Servicedesk : @9-457 2821, servicedesk®csc.fi  Swit

0 ssh <username>@puhti.csc.fi

User Guide
https://docs.csc.fi
0 OnWindowsPuTTYor some other tool. Manage my account
) ) https://my.csc.fi/
0oIn'Win10 you can use also Linux subsystem. Billing

Billing has changed significantly from Sisu/Taito. C
disk and lustre scratch space are all billed. See fo
https://docs.csc. fi/#accounts/billing/

Software
Available modules can be listed with command: module
Main Partitions

o Putty canbe installed without admirmprivileges

AOrganizations with ITservices fronvaltori

usually need extra steps, ask from local IT small : 1-40 cores 3 days max runtime
large : 1-400@0 cores 3 days max runtime
(163[)61rtr71€3r1t hugemem : 1-16@ cores 3 days max runtime

longrun : 1-40 cores 14 days max runtime
gpu : 1-80 GPUs 3 days max runtime

= See https://docs.csc. fi/#computing/running/batch-job

Clmmmmm




PuTlTyY

ﬁ PuTTY Configuration

Category:

- Session

- Features

- Window

- Appearance
- Behaviour
- Translation

+)- Selection
‘- Colours

- Connection
- Data

- Prowy

- Telnet

- Rlogin
+- 55H

About Help

Basic options for your PuTTY session

Specify the destination you want to connect to

Host Name (or IP address) Port
||:|u|'rti.csc.ﬁ | |22
Connection type:

(JRaw () Telnet (C)Rlogn @ 55H () Seral

Load, save or delete a stored session

Saved Sessions

Default Settings Load

Save

Delete

Close window on exit:
() Aways () Never (®) Only on clean exit
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Moving files

ACommand line toolsscp,wget, rsync

AGUI FTPools: FileZilla okVinSCP

AMoreinformation on connecting tduhti
0 https://docs.csc.fifcomputing/overview/#connecting -to-puhti

38
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WInSCP

& Login

L New Sit=

Tools

h |

| Manage

-

Session

File protocol:

|sFTP

Host name:

Port number:

|puhﬁ.csc.ﬁ

| 25

User name:

Password:

|johannes

Login |V| | Close | | Help

T

T =T
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FileZilla

e o sitpfohannes@puntl csc i - FleZile

= 2R ORO K

Host: puhti.cscfi

Status:  Conmecling 10 publi.csc i

Status;  Connectad to pubeiose fl

Status:  Retrieving directory listing...

Sistus:  Listing directory (usersijohannes

Stetus;  Direciory listing of “Jusensfohimenes” mcoassiul

Username: - ohannes

Local site: \sers/wsadmin/

FQAYR

Password: eesesesssses Port: 22

‘ Ramate site: jusers{lohannes

CEC

»
» wsadminLibrary
> Volumes
un
cores
b cse-configs
dey
» “<
home

v ?1
v ?users
v



Tips for file transfers

AWhendownloadingfrom exernalservicesry to download
directlyto CSCnot viayourlocalPC

Alf you plan to download large quantities of big files use

0 Rsync
o wget/curlif HTTRurls

AA new CSC file management systektias should be used to
OO0l OA POTI EAAOG6O AAOA
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Data transfer speed examples

0,00002 s 0,00001 s 0,0002 s
1 Mb 0,02s 0,01s 0,2
1Gb 20 s 40 s 3,5 min
1Tb 55h 11 h 2d7h

A 50 Mb/soften the realisticfast speed
A 25 Mb/sgood normal speed
A 5 Mb/srealisticspeedin mobile network

41



Graphicalconnection S 1T TN

Yy YEYY.
/) NSNS S -

s Bt

o NoMachine

o0 sshwith ZX (OFZY) Puhti.csc.fi1 - Atos BullSequana X400 - 682 CPU
: . Contact
0 ssh -Y <username>@puht|.csc.f| Servicedesk : @9-457 2821, servicedesk®csc.fi  Swit

o InWindows and Mac requires additional User Guide

. https://docs.csc.fi
software, for exampl&XmingandXQuartz Manage my account

https://my.csc.fi/
Billing
Billing has changed significantly from Sisu/Taito. C
disk and lustre scratch space are all billed. See fo
https://docs.csc. fi/#accounts/billing/
Software
Available modules can be listed with command: module
Main Partitions
small : 1-40 cores 3 days max runtime
large : 1-400@0 cores 3 days max runtime
hugemem : 1-160 cores 3 days max runtime
longrun : 1-40 cores 14 days max runtime
gpu : 1-80 GPUs 3 days max runtime

42 See https://docs.csc. fi/#computing/running/batch-job
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NoMachine Remote Desktop

AClientconnectionbetweenuserand gateway

AGoodperformanceevenwith slownetwork

ASSHfrom gatewayto server(fastif local) 8 ( J

APersistentconnection

ASuspendable
o Continuelater at anotherlocation

ARead theinstructions3
o keyboardlayout,macspecificworkaround$r 8

AChoosean applicationor serverto use(right click)
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Servers in Kajaani

NolMachine dlient software

86

nxkajaantc csch
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https://research.csc.fi/-/nomachine

Taito-shell / Puhti-shell

AForinteractivework
AMax 4cores

AMaxmemory dependson other users still likely more than on
alaptop.

APuhti-shellnot availableyet.
ANoMachineworksbestwith Taito-shell/ Puhtishell

ASamesoftware and datdoldersas in Taito / Puhti.

44



Local directories inPuhti




Local directories atPuhti

home ($HOME)  Personal 10GiB 100 000  /users/<usemame> No

projappl Project 50GiB 100000 /projappl/<project> No

scratch Project 1TIiB 1000 000 /scratch/<project> Yesz 90 days

A Thequota of the scratchand projappl directories canbe increased by contacting
servicedesk@csc.fi

A More information - https://docs.csc.fi/#fcomputing/disk
A No backup
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https://docs.csc.fi/#computing/disk/

Module system
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The module system

AModules are used to load softwareRuhti

AModules

oare necessary on a system with mutually incompatible software
ocan be for a single program or group of similar programs
oload applications, adjust path settings and set environment variables

48



