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Program outline - we can tailor this to match your interests csc
09:00-09:15 Introduction to the course 13:00-14:30
09:15-09:30 CSC at a glance Running your jobs, resource-management

_ (a.k.a. batch job) systems
09:15-09:45 Getting access
Useraccount, projectand services, web-based 14:30-14:45 Coffee break
accessto CSC'sservices _
14:45-15:30 Installing your own program

09:45-10:00 Coffee break Demo of a typical installation

10:00-11:00 How to connect

How to access CSC's computers, NX client, 15:30—-15:45 Science services at CS5C

taito-shell A short introduction

11:00-12:00 CSC's computing environment 15:45-16:15 Troubleshooter + Installation
Different platforms, module system, licensing, session: Helping with installations, your
storage and datatransfer own research issues, hands-on exercises

12:00-13:00 Lunch break




Practicalities

* Keepthe nametagvisible

* Lunchisservedinthe same building

o Roomlocked during lunch (lobby open, use
lockers)

* Toiletsareinthe lobby

* Network:
o WIFI: eduroam, Haka authentication
o Ethernetcablesonthe tables
o CSC-Guest accounts

* Username and password for
workstations: given on-site

3 CSC presentation

csc

* Publictransport

o Closest metro stop: Keilaranta
o 551to Pasila (towards the bridge)

o 555to Leppavaara (downthe carramp &
right, opposite side of street)

* If you came by car: parkingisbeing
monitored - ask for a temporary
parking permit fromthe reception (tell
which workshop you‘re participating)

* Visiting outside: doors by the
reception desksare open
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Turnoverin 2017

Headquartersin
Espoo, datacenter
in Kajaani

Owned by state (70%)

and all Finnish higher education institutions (30%)



Support in All Phases of Research Process

Plan
* Customer portal
* Service Desk
* Experts
* Guides
* Websites

* Training

Produce

a

nd Collect

Data

* International resources

* Modelling

» Software

* Supercomputers

Analyse

* Data Science

¢ Computing
 Software

* Cloud services

Store
* B2SAFE
B2SHARE
HPC Archive
IDA
Databases
Digital preservation

Share and
Publish

AVAA
* B2DROP
* B2SHARE
* Databank
* Etsin
* FunetFileSender



Your Gateway to International Environments and e-Infrastructures

Visit research groups in Europe or invite researchers here, EU pays for costs:

o HPC-Europa3 - four calls every year until 2021

International research network organizations:
o NORDUnet, eduGAIN, GEANT (GN3)

European research infrastructures and supporting projects:
o ELIXIR, CLARIN, ENVRI, EOSC

International HPC projects and GRID-organizations: NORDUnet

o Nordic e-Infrastructure Collaboration (NelC), PRACE e 3

European centres of excellence:
* NOMAD, E-CAM

European e-Infrastructure policy initiatives:
o e-Infrastructure Reflection Group (e-IRG), RDA

NOVEL MATERIAI:S DISCOVERY
-~ - -
GEANT /- #mace



http://www.hpc-europa.org/
http://www.hpc-europa.org/
http://www.hpc-europa.org/
https://www.nordu.net/
https://wiki.edugain.org/Main_Page
https://www.geant.net/
https://www.elixir-europe.org/
https://www.clarin.eu/
http://envri.eu/
https://www.csc.fi/-/eosc-european-open-science-cloud
https://neic.no/
http://www.prace-ri.eu/
https://nomad-coe.eu/
https://www.e-cam2020.eu/
https://www.e-cam2020.eu/
https://www.e-cam2020.eu/
http://e-irg.eu/
http://e-irg.eu/
http://e-irg.eu/
https://www.rd-alliance.org/

HPC»  +

HPC-Europas3 - travel, compute, learn, network /- @W

* Fourcalls every year until April 2021

o Visit a group or invite a (coming) collaborator to your group
o Next DL for applications is 15th November 2018 {**

* Requirements:

o Non-proprietary research
o Affiliated at an EU-country, associated country or other

o Project needs/benefits of HPC resources

e Provided:

o Support for accommodation, travel costs and likely a small
daily allowance for a 3-13 week visit

o Resources and support from local HPC-center

* http://www.hpc-europa.org/

1.9.2018



http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/3cpart/h2020-hi-list-ac_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/3cpart/h2020-hi-list-ac_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/3cpart/h2020-hi-list-ac_en.pdf
http://www.hpc-europa.org/
http://www.hpc-europa.org/
http://www.hpc-europa.org/

Active user account customers by science area |
at the end of year 2017

m Biological sciences
m Computer and information sciences
m Physical sciences
= Engineering and technology
m Languages and literature
= Medical and health sciences
Total of = Chemical sciences
3 488 active = Geography and environmental sciences
user accounts m Agriculture and forestry

187 = Social sciences

= Statistics and probability
Other humanities
Mathematics

Astronomy and space science

m Other sciences
= 364 Undefined
EELRRRELELELOEGOGEGEGEGGEGEGEGEGEGEGEGDGEGEGEGEBEBEEBEBEEBBBRRREYT

340



Computing server usage by science area in 2017
(includes Sisu, Taito, Taito-shell, cPouta and ePouta usage) +

csc

18% 06%

189% 1,7 %

1,9% .
22% m Physical sciences

m Biological sciences

m Chemical sciences

8,2 % .
m Astronomy and space science

= Nanotechnology

Total of
1 007 million m Medical and health sciences

8,47% biIIing units m Computer and information sciences
= Mechanical engineering
= Undefined

Other engineering and technologies

= Geography and environmental sciences

19,7 % m QOther science area

13
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Standardized— s o oom CSC Computing Capacity, 1989—2017

Cray XC30e s«

Processors |- capacity used :
10000 * .
Cray XT5 e . HP upgradeLug;re
. . P
IBM eServer Cluster 1600 Cray XT4 DC . HP Proliant #‘lleest;(;)tem
5o Two Compaq Alpha Servers seee H HF CP4000 SL230s break
(Lempo and Hiisi) : . Bl Proliant
. * Cray XT4 QC 6C AMD
- pe ePouta
Cray T3E expanded : Cray XT in production
Cray T3E (512 proc) . HP CP40008L Proliant 465¢ decommissioned
100 expanded . - DG AMD 6/2013
Cray T3E (224 proc) . 3 HP DL 145 Prol
(192 proc) o : :H L1 rohiant
: . . S Murska
Cray C94 . 2 . = Sun Fire 25K decommissioned
10 s A E IBM SP Power3 Federation HP switch 6/2012
S Spl?M SP2 : E Sé‘ 4 Compaq Alpha cluster (Clux) upgrade on IBM
s o : : 2 - upgrace Cray T3E decommissioned
50 M?M on\:/ex o . E SGroﬁgin 2000 12/2002 Clux and Hiisi decommissioned
so Cray X-MP/416 3 218U upgrade. 2 e 2/2005
s T 2 (Jyp‘ oc) BM SP2 decommissioned
K/ sciRaanost SO upgrade 1/1998
1987 8MFIM = 7.8 MFIM 20 MFIM 30 MFIM 10 M€ 20 M€ (25 M€) 26,6 M€ (33 M€)
I Convex C220 l l l
50. Top500 rating| e %o ists 1 ) R ey O = Cray XC40
1993-2017 | v st o 1565 7 NRE S Cray XT4/XT5"
100. 3 e IBM eServer p690 \\ ray Gray XC30
150,
., \
200. > HP Proliant 465¢ DC
SGI Origin 2000 %
250. SGI Power Challenge A \ IBM SP2 b e \
300. \
350 Cray XMP ‘\ IBM SP Power3
400. 5 Cray CO4 S HP Proliant SL230s
1BM SP1 . A
450 Digital AlphaSernver »

500. Convex C3840 |
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Software and database offered by CSC
Services for Research
 Largeselection (over200) of software and database packages for
research research.csc.fi/software R _ o
Software Finland's Largest Scientific Software

Collection

Programming

° M a | N | y fo raca d em | cresearc h | n F| N | an d Parallel Gomputing S provides reseachers th arget colction of i sofuare and gt

* Centralized national offering: software consortia, better licence T e |
1 1 H H - - Development at CSC Software Packages A-Z
prices, continuity, maintenance, training and support ’

engineering

Geosciences ALLPATHS LG
- Language Research

IS LI IL - CO232 Matnematics ana Amber

Open\VFOAM

@
<z Blmer

| Statistics
THEOFFICIALGAUSSI»\NO}\!_EBSITE . Ansys
'$ ArcGIS
Babel
The Open Source CFD Toolbox s o5 oeast
L < U R A [ e [EERNE D BEDTools
Sma X B
| ilim e sty | v peRoutorzmta- | e geaswamen. | | Hooge [ mrucsong s sesia | | (2 Gromace - Geomaca i@ | = | -

GROMACS!--

PSR

F o T " slaninesmd = A oy f e
Gromacs - ¥ gm Sclentific Cormputing & Modeling Quality Software. Qua

QUICK LINKS:  BINARIES  SEARCI
CODE ACCESS

Home Products Try&Buy Downlosds Documentation Support News About SCM Contact

ADF®: Amsterdam Density Functional

December 6, 2009

AW!
()

29 Sep 2009

fram the old wiki



https://research.csc.fi/software
https://research.csc.fi/software

Courses

12: 352

Deep neural networks

This course Is gives an
introduction to deep learning,
convolutional and recurrent
neural networks, GPU
computing, and commonly used
tools to train and apply deep
neural networks for various
applications.

Read More »

Computing Platforms
Courses and workshops

Materials li,

13.2.

Using CSC Environment
Efficiently

This one day course focuses on
using the CSC environment
which has been tailored for
researchers to be easy and
efficient for scientific use.

Read More »

Computing Platforms
Courses and workshops
2017

taito, linux, shell, ssh

15:2:-152.

Advanced Parallel
Programming

This course addresses more
advanced topics and technigues
in parallel programming. More
advanced topics in message-
passing interface (MPI); shared-
memory parallelization
techniques (with OpenMP)
combined with MPI; parallel I/O
techniques; as well as parallel
tools and numerical libraries are
discussed and exemplified.

csc

142 -152.

Introduction to GeoServer
and Openlayers

How to provide and use OGC
web services: WMS, WMTS, WFS?

Read More »

Courses and workshops

Data & Storage

Methods & Software

2017

qgis, gis. geoserver, openlayers,
wms, wfs, wmts



Programming

— Fortran

—{ Python/R
= Scripting
Parallel

B programming

Computing
Platforms

Training portfolio https://www.csc.fi/training

= Linux 1,2 and 3

High-

Performance
Computing

Parallel

B programming

Csc
= Computing
Platforms

Accelerators

Cloud
computing

Optimisation

System
workshops

Debugging

PGAS
languages

Parallel 1/O

Methods &
Software

Finite Element
Methods
(Elmer)

Comp. Fluid
Dynamics
(OpenFOAM)

Molecular
Dynamics
(Gromacs)

Quantum
Chemistry
(GPAW)

Next-
Generation
Sequencing

Visualisation

|| DataIntensive

Computing

Data
Management

Network

| Administration

csc

IT Security

SecurelT
Practices

Network

| Technologies

Staging &
Storage

Network
Security

Network
Protocols

System
Security

Parallel 1/O

Network
Services

Meta-data
Repositories

Network
Security

Watch
Webinars
in YouTube

CSC Summer Schoolin HPC

CSC Winter School in Bioinformatics

CSC Spring School in Comp. Chemistry



https://www.csc.fi/training
https://www.youtube.com/playlist?list=PLD5XtevzF3yHz-4PF_qBN3g26K7RzLO_c
https://www.youtube.com/playlist?list=PLD5XtevzF3yHz-4PF_qBN3g26K7RzLO_c
https://www.youtube.com/playlist?list=PLD5XtevzF3yHz-4PF_qBN3g26K7RzLO_c
https://www.youtube.com/playlist?list=PLD5XtevzF3yHz-4PF_qBN3g26K7RzLO_c
https://www.youtube.com/playlist?list=PLD5XtevzF3yHz-4PF_qBN3g26K7RzLO_c

How to get started?

* research.csc.fi

» research.csc.fi/fag-knowledge-base

» www.csc.fi/web/training/materials — CSC-Environment

* Service Desk: servicedesk@csc.fi



https://research.csc.fi/
https://research.csc.fi/csc-guide
https://research.csc.fi/csc-guide
https://research.csc.fi/csc-guide
https://research.csc.fi/faq-knowledge-base
https://research.csc.fi/faq-knowledge-base
https://research.csc.fi/faq-knowledge-base
https://research.csc.fi/faq-knowledge-base
https://research.csc.fi/faq-knowledge-base
https://research.csc.fi/faq-knowledge-base
https://www.csc.fi/web/training/materials
mailto:servicedesk@csc.fi

Getting access to CSC resources
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Getting access: in short

User
Account

* Register to get a CSC user account

o Self service
o You get a user account and a Personal Project
o Your university account is different (used e.g. in HAKA)

Academic * Apply for an Academic Project
Project

o Your supervisor (PO) needs to do this
o Or if your supervisor already has a project, ask him/her to invite you to it
o Set it as your primary billing project

Taito * Apply for a Service e.g. Taito cluster access
Access

o Your supervisor needs to do this
o If the project existed, it likely already had services




Getting access: The framework

* CSCUserAccount
o lIsattachedto a Personal Project
o UsedtologinatCSC
o Eachresearcher should have only one
o Includes access to Taito and little CPU but no additional services

« ComputingProject

O

Created by your Project Owner (PO)
o Theses supervisor, professory at your institute, ...
A research group can have one or many Projects
o E.g.oneper majortopic
o Resources (CPU time, disk space) are parts of Projects
o This CPU timeis consumed when you run jobs
Academic Project usually has many user accounts

Youraccount can belong to many projects

O

O O

* Services
o E.g.access toTaito, Sisu or cloud
o Services are properties of Computing Projects
o PO:Accept Terms of Use (link via email)

* Resources are managed at Computing Project level
o More CPU time is applied toa Computing Project

Taito

Sisu Access
Access

Computing
Project

CPU time

Personal
Project 1

PO User
Account

Personal
Project 2




Getting access: Personal vs. Computing projects

Personal
Project of
J. Cotton

User
Account:
J. Cotton

Taito
Access

Saldo: max
1000 bu

Computing Project: Simulating a
homunculus in a system of two

small boxes, a door and particles.

PO User
Account:
J. Maxwell

Saldo: no
max limit,
apply more

SisuAccess

User
Account:
J. Cotton

Access

Account:
Kaija Koo

csc

How much is 1000 bu?

1t’s 500 core hours, or
~3.5 months (work
hours, using 100%
CPU), but really, it
depends.

Usinga GUI, you'll be
fine for a year. On the
other hand, one
Gromacs simulation
with 100k particles
(~10 nm wide system)
for 1000 ns will use
~50000 buin a week
on ~150 cores.



Scientist's User Interface (SUI)




SUIl -CSC Customer Portal

Web portal forallCSC  « Accessyourdata
users—sui.csc.fi

* Signup as customer Watch videos

* Reset your password _ Submit jobs

* Manage your account
* Applyforan Academic jobs
project

* Apply forcomputing

_ * Message board
services

* +more

e Download material

* Monitorhostsand

* Personalize youruse

cscC
CSC-IT CENTER FOR SCIENCE - -
4 Scientist's User Interface
csc
Home  AllSenvices  Computing Environment=  Download Senices ~  Science Applications = Support Services
Ul Homi
& Services — Desktop #+-© W Latest Updates & +-
© 2017-Jun Documents
E Folder
&
2 ‘ © Schrodinger_Suites_2017-3_Advance L. =
4 & 0 8 & =
Batch Job Script I
Wi ? Host Monitor Help Downloads Forum PalTuli © maestro_11_grc.pdf :
Wizard @
~ ) © Schrodinger_Suites_2017-3_Advance... Fil=
o L] ] @ & 2 2
eeeeeeeeee d Fun © Schrodinger_Suites_2017-3_Advance File:
My Files SSH Console My Projects Applications FileSend Notificat © 20173 (Sep) Use this N
Folger
E D ©@ SIMULIA_software_user_agreement.pdf File
© Abaqus2017_installation_CSC_instru... File
ContactUs My Certfificates
© Downloads.zip
© INSTALLATION INSTRUCTIONS Documents
Folder
Maintenance Breaks Courses and Events
& View information about upcoming senice breaks &' Visit CSC Training and Events site for current

course information



https://sui.csc.fi/

Scientist’s User Interface (SUI)

My Account

* Maintain youraccount

information

* Change password for

CSCenvironment

* Define your personal

settings

My Account

Details

CSC Username
jsmith

CSC Uid

0000

Email Address

| jsmith@unknown.edu

First Name (Required)

|John

Last Name
Smith
Job Title

Regular Joe

Addresses

Street

my street
Postal Code
City

Male

Country

maldives

Phone Numbers
Number
1234

Number

234

Type
Personal

Type

Internal

Type
Mobile

@

CSC Password

- Use precisely 8
characters

- Use alphabets and
numbers

- Do not use
words/names/abbreviations
in any language

Current Password

MNew Password

Confirm New Value

[za] Change

csc

John Smith

User Information
CSC Password
Organizations

Sites

Roles

Miscellaneous
Messages

Display Settings

[ eeve | Coronl



Connecting to CSC
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The (almost) Complete Picture

Computing Servers

Login nodes  Compute nodes Disks

NolMachine server
LUSTRE, Kajaani

]
nxkajaani.csc.fi fﬂh
[-i]muf!
‘ i,
| Sisu[1-6].csc.fi sisu.csc.fi 2TBleach
M [q N Taito, node local disks
e
S &
ssh, nx, https L
taito[3-4] cscfi  taito.cscfi by 7 :
— taito-gpu.csc.fi — o T Object Storage
taito-shell.csc.fi ol
/ o~
pouta < 3PB
3 . :
IRODS disk + tape, Espoo

27 14.9.2018 CSC presentation




csc

Direct ssh connection —Linux/Mac

* From UNIX/Linux/OSX command line

* Use —X (or —Y) to enable remote graphics*

* scp : copy file to remote machine

ssh —-X yourid(@taito.csc.f1i

scp somefile yourid@taito.csc.fi:

login as: yourid

Last login: Tue Jul 09 13:14:15 2019 from cool.somewhere.fi
— Welcome
| CSC - Tieteen tietotekniikan keskus - IT Center for Science
| HP Cluster Platform SL230s Gen8 TAITO

F— Contact

* In Windows you’d also need an X-windows emulator, but there is a better way
28




Access from Windows

* Putty for ssh connection

o Can be installed without admin privileges

* NoMachine for GUI

o Needs Admin privileges for installation and update

o Recommended method (also for Linux/Mac)

* FileZilla/WinSCP for moving data
o Efficient GUI

* Find about other access options and more
information at: https://research.csc.fi/taito-
connecting

Windows



http://www.putty.org/
http://www.putty.org/
https://research.csc.fi/-/nomachine
https://research.csc.fi/-/nomachine
https://research.csc.fi/taito-connecting
https://research.csc.fi/taito-connecting
https://research.csc.fi/taito-connecting
https://research.csc.fi/taito-connecting
https://research.csc.fi/taito-connecting

Putty

¥d PuTTY Configuration

Category:

=|- SESSion

P Logging

- Terminal
- Keyboard
- Bell
- Features
—|- Windaow
- Appearance
- Behaviour
- Translation
- Selection
- Colours
- Hyperlinks
=|- Connection
Data
- Proxy
- Telnet
- Rlogin
+- 55H
" Serial

| | About |

Basic options for your PUTTY session

Spedfy the destination you want to connect to
Host Mame (or IF address) Port
taito. csc. fi 22

Connection type:
Raw Telnet Rlogin @) 55H Serial

Load, save or delete a stored session

Saved Sessions

- | Load
| Saye
: | Celete
Close window on exjt;
Always Mewver @ Only on dean exit

Cipen | | Cancel

-

EP* ekkylli@taito-logind:~

SWEE
http




-~
N

/

N\

;_pJP ekkylli@taito-logind:~

2014-10-02: If vou wis
please use "newgrp groupname".
http://tinyurl.com/kozfaét

You can find more information at:

2014-11-27: For jobs requi nq more than 16 GB memory per
use the 'hugemem' queue consisting of six 1.5
32/40 cores each.

TB memory nodes with

2017-01-13: Monthly SWRKDIR clean-up will start on Feb. 1. 2017.
Data storage info: http://bit.ly/2jDk7SP and http://bit.ly/2jLjvdH
\I 2017-01-19: the basis

Remember that memory is also billed. That is,

ith 16 6B of memory will be billed with 2 x 8

- an B core Jjob wi
- an 8 core job with 64 GB of memory will be billed with 2

h to change the project you're using for billin

K .
f;mo: Connecting with ssh B

core, please

of

b ng is either the number of cores or nunbe (rounded up to the
\ nearest integer) of 4 GB blocks of memory, depending which is larger.
\ For example,

= 16 bu/h
x 16 = 32 bu/h

[ekkylli@taito-logind ~]15 1s -1
total 24
drwx-———-- 3 ekkylli csc 4096 Mar 11 2015 appl_taito

2 ekkylli csc 4096 Mar 28 11:42 data part III
2 ekkylli csc 4096 Mar 21 13:19 Desktop

3 ekkylli csc 409%6 Jan 15 2016 intel

6 ekkyl;i csc 4r96 Mar 21 15:36 R spatial 2017
ir - 3 ekky;" ] 096 Oct 19 2016 test

ekky @ta to-logi n4 ~15 I

*e.g. https://www.putty.or&

-y
N

- Downlo\a putty* (win) or use ssh (linux,

mac)

* For the first time (!) accept fingerprint
(should not be asked again)

o Win: double click putty icon
o Mac, Linux: open terminal

* Win: host: taito.csc.fi

* Mag, Linux: ssh username@taito.csc.fi

‘e Give your CWassword




csc

NoMachine Remote Desktop

* Client connection between user and gateway Servers in Kajaani

* Sshfrom gateway to server (fast if local)

e Persistent connection aN
° oMachine client software

Suspendable

o Continue later at another location

* Readthe instructions...
o ssh-key, keyboard layout, mac specific

workarounds, ...

* Good performance even with slow network

sisu.csc.fi

fast ssh

nxkajaani.cscfi
taito.cscfi

* Choose an application or server to use (right
click)



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

- . - .’ . ’\ \ .
Demo: Connecting with NoMachine®
N\ » -
- * Ask Ioczh\{ support for NoMachine client

 Configure connection

Insert your CSC username and password

(accept help screens)

Right click on the background, choose
taito from menu

Give your password

»

&M (.

o\

\ Thereis also direct access with broy\‘c\er, but client i |§3etter
https://nxkajaani.csc.fi:4443/



csc

Ascii terminal NoMachine

* Open a terminal on your workstation (right click ¢ Open NoMachine client
on backround or select from menu), thenin
terminal:

Select nxkajaani.csc.fi

_ _ Insert your username and password
ssh user@taito.csc.fi

(accept help screens)

1s
host * Right click on the background, choose taito
ostname
from menu
gnuplot

* Giveyour CSC password

: i |
plot sin(x) [fails!] 1s

hostname

14.9.2018 34




—— 1 e —
taito - sfip://ekkyli@taito.csc.fi - FileZilla
Eile Edit View Transfer Server Bookmarks Help
= - =1 | = [E T - = = 5
FileZilla EAEMATREIOHO x| TA o8
Host: Username: Password: Port Quickconnect B
Status: Directory listing of "/homeappl/home/ekkylli” successful -
Status: Retrieving directory listing of "/proj/oqiir-csc”...
Status: Listing directory fwrk/project_ogiir-csc =
Status: Directory listing of "/wrk/project_ogiir-csc” successful
i Local site: | CA\Temp\TWT, | Remote site: | /fwrk/project_ogiir-csc b
------ I System Volume Information i =R P /
=- L. Temp = [ homeappl
-1 New folder . & home
) TWI 3 @ ekkylli
H- 1. Users B- P wrk
H- | Windows 7 G- ). project_ogiir-csc
Filename Filesize Filetype Last modified “ | Filename . Filesize Filetype Last mc
il L. =
T'l.l'lu’l_metada... 21235 Microsoft.. 1152017 830.... | fmi File folder 29.5.20
& TWI_16m_Fi... 4636 XML Docu.. 1852017 14:4.. | luke File folder 24.5.20°
& TWIL16m_Fi.. 2089299.. TIFF image 1852017 12:5.. | mml File folder 24.5.20
& TWIL16m_Fi... 4351 XML Docu.. 17.5.2017 11:.0..
& TWL16m_Fi.. 113714.. TIFFimage  16.5.2017 15:3..
TWI_16m_Fi... 91 TFW File 16.5.2017 15:3... - |4 UL} r
22 files. Total size: 23 952 102 197 bytes 3 directories
Server/Local file Direction Remote file Size Priority
< I | »
—[ Queued files l Failed transfers l Successful transfers ‘
'i@ Queue: empty @@
35




Pouta Cloud service ——

Dol need...

Different operating system and software
stack than CSC’s systems?

To run web services?

To extend my local computing resources?

\

Q —> http://research.csc.fi/cloud-computing

37



http://research.csc.fi/cloud-computing
http://research.csc.fi/cloud-computing
http://research.csc.fi/cloud-computing

CSC Computing Environment




Learning target

* Know how to choose right server (resource)

* Know where to put your files

* Know how to setup and use preinstalled software

Taito-shell.csc.fi iput

research.csc.fi \ f / module spider

hpc_archive

8 ) Taito.csc.fi
STMPDIR / pouta
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On Clusters and Supercomputers (1/2)

* Shared Memory Parallel * Distributed Memory:

(SMP): Processes access their own
All processors access (more or e S
less) the same memory Interconnection network for
Within node exchange

Between nodes

- -
- -
- -
-

M-~ P| M- P | M- P

T T T

Bus=

Interconnection
MNetwork

M
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On Clusters and Supercomputers (2/2)

* A clusteris a connection of separate units (nodes) via a fast
network

* Alllarger CSC platforms (Sisu, Taito, FGCI) are clusters in a
general sense

41 CSC presentation
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CSCHPC resources

Max Max 672 cores/ Max 4 cores/ Max 48 cores/ 2-4 cores/

9600 cores 1536 GB memory 128 GB memory 240 GB memory 8 GB memory
[ Jobsvia Interactive
. SLURM | usage
4 ) °

For well-scaling Users build

parallel jobs GUI their own
environment,

inc. software
and data

Software Alaptop

cPouta

TAITO-SHELL




Server use profiles

* Sisu (Cray XE40)

* Parallel from 72 up to
thousands of cores

* Taito (HP)

* Serial and parallel upto 448/672 cores

: * Scaling tests 1008+
* Huge memory jobs 6

* Lots of preinstalled software * cPouta (HP) Cloud

* Serial and parallel upto 16
* Taito-shell (HP) cores

* Interactive jobs

*  FGCI (Dell/HP)

* Verylong jobs
 Serial and parallel (16)

* Auto queue, shared resources

TS YT pPreoreacront



CSC’'s Cloud Services -

csc

e Community laaS Cloud ) (. Community laaS Cloud for Sensitive\ g Community PaaS Cloud leveraging

e Services accessible over internet Data Processing Docker containers
e Powered by OpenStack e Services accessible only from e Services accessible over internet
* 1SO27001 Certified customer network * Powered by OpenShift
e In Production since 2013 » Powered by OpenStack * InClosed Beta Phase
e Web Ul, CLI & REST APIs supported * 15027001 Certified * WebUlI, CLI & Rest APIs supported
e ~7500 Cores, ~ 2.7 PB Raw CEPH * In Production since 2013

Storage, 24 GPGPUs e Web Ul, CLI & Rest APIs supported

® ~ 11000 cores, 1.6 PB raw CEPH
Storage, 1.5 PB NetApp

ePouta

openstack”

openstack OPENSHIFT

(*) Youtube videos on how to start aVM in cPouta
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The module system

* Tool to set up your environment

o Load libraries, adjust path, set environment
variables

o Needed on a server with hundreds of
applications and several compilers etc.

* Slightly different on Taito vs. Sisu

* Used both ininteractive and batch jobs

[ kuu-uk

StdEnv
binutil
binutil

itaito-login3 asillanp]$% module avail

-mic
1.1-mic
1.2-mic (D)

fappl/modulefiles
openbla
openblas
openbla
openblas
openmpi
openmp

wannlier3/’

4.7.

ipyrad/ipyrad

csc




Typical module commands

module
module
module
module
module

module

module

csc

avail shows available modules (compatible modulesin taito)
spider shows all available modulesin taito

list shows currently loaded modules

load <name> loads module <name> (default version)

load <name/version> loads module <name/version>

switch <namel> <name2> unloads module nameiandloads
module name2

purge unloads all loaded modules

Taito has "meta-modules” named e.g. gromacs-env, which will load all necessary modules needed to run gromacs.

5o
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Module example ——

Simple plottingin R
* Show compatible modules on Taito > a=seq(0,10,by=0.1)
S module avail > plot(a,cos(a))

* Initialize R and RStudio statistics packages
S module load r-env

S module load rstudio

e Start RStudio using the command
S rstudio

* It’s better to run the GUI (and calculations) on a compute node (jobs that have used
1h of CPU on the login node will be killed automatically)

e Forinteractive work, use taito-shell.csc.fi
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N » y
.
w'no Interactive R- Jobnn
A\

sben

* Login W|t NoMachine

e Select CSC local servers, Taito-shell
e cd SWRKDIR

.

* module load r-env

* module load rstudio -
-

e rstudio

— :
elect Applications , Taito-

* OR for' Isstudi |
Wathﬁ tigs,
H"\ | ]

ES 4




Directories at CSC Environment (1)

https://research.csc.fi/data-environment

csc

Directory or storage Default -
y € Intended use Storage time
area quota/user
$HOME ° Initialization.scripts, source codes, small data files. 50 GB Permanent
Not for running programs or research data.
SUSERAPPL' Users' own application software. 50 GB Permanent
SWRKDIR' Temporary data storage. 5TB 90 days
SWRKDIR/DONOTREMOVE Temporary data storage. Incl.in above Permanent
$TMPDIR3 Temporary users' files. - ~2 days
f ' . A proj
Project’ Common. storage for project members. A project On request Permanent
can consist of one or more user accounts.
HPC Archive? Long term storage. 21TB Permanent
IDA? Storage and sharing of stable data. Onrequest Permanent
Object Storage * Storage and sharing of data. 1TB Permanent

Yes

Yes
No

No
No

No

Yes

No, multiple
storage copies

No

L. Lustre Earallel (3:local 4:ob'lect) file sxstem in Ka'laani 2: iRODS storaﬁe sxsterr;3in Espoo
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Directories at CSC Environment (2)

taito.csc.fi  sisu.csc.fi pouta.csc.fi

Scp, WinSCP

compute
nodes

compute
nodes

SWRKDIR
AEN

SHOME
$TMPDIR $TMPDIR $TMPDIR

https

+

CcscC

Your
- : Cyberduck (Win/Mac)
workstation orcommand line

icommands
to access IDA

Hpc_archive/IDA
Espoo

iRODS interface,
disk cache

Object Storage

icp, iput, ils, irm

SUSERAPPL — sSHOME/xyz




hpc_archive/IDA interface at CSC

SomeiRODS commands

® iput file copy file to hpc_archive/IDA

® iget file copy file from .../IDA

® ils list the current IDA directory

® icd dir changethe IDA directory

® irm file remove file from IDA

® imv file filemove/rename file inside IDA Q -
® imkdir foo create a directory foo to IDA

® iinit Initialize your IDA account

® ipwd show current directory in IDA

IDA uses some different commands. See http://openscience.fi/ida-commands
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-

~ o y . ~
Demo: Store files in HPC_ARCHIVE *
AN » ™

- * tar zvcfkg(Precious.tgz projectX
’ * lls
» - * imkdir finished
""‘ - icd finished
% * iput myPrecious.tgz

"-‘. e ijls




csc

Moving files, best practices

rsync, not scp (when lots of/big files), zip & tar first
rsync -P username@taito-login3.csc.fi:/tmp/huge.tar.gz .

Funet FileSender (max 50 GB [1GB as an attachment? No!])
o https://filesender.funet.fi
o Files can be downloaded also with wget

IRODS, batch-like process, staging
IDA: http://openscience.fi/ida "ﬁZF_r_,ﬂ

CSCcan help to tune e.g. TCP/IP parameters
FUNET backbone 100 Gbit/s

* Webinar Recording on Data Transfer

https://research.csc.fi/csc-guide-moving-data-between-csc-and-local-
environment
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csc

Data transfer speed

T ol Laswbls  swbls

1kb 0,000025s 0,00001s 0,00025s
1Mb 0,02s 0,01S 0,2

1Gb 20S 40S 3,5min
1Tb 5,5h 11h 2d 7h

* 50Mb/soften the realistic fast speed
e 25Mb/sgood normal speed
* 5 Mb/srealistic speed in mobile network

* Fortransferstaking hours or more, consider doing it in stepsso that an interrupted
transfer can be continued (rsync, FileZilla, avoid using just one giganticfile )

* Transfering lots (thousands) of small files (few kb) takes longer than fewer (few MB) but
bigger files

60



Learning targets achieved?

* How to choose right server (resource)?

* How to setup and use preinstalled
software/libraries/compilers?

* Where to put your files?

61 CSC presentation



SLURM (1): Running jobs at CSC




Batch jobs learning target

* Benefits of batch jobs for compute intensive jobs
o Difference of login and compute node
o Difference of interactive jobs (taito-shell) and batch jobs

* How to submit and monitor jobs

* Batch script contents i.e. resource requirements
* How to learn resource requirements of own jobs
* What s saldo [billing units]

* Submitfirst job(s)

e Learnto read the the manual
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What is a batch system?

Actions Options Query Help

Jobs, Partitions [ Reservations [ |Visible Tabs {- |
v g paranen Igranper  mssimu -z RUNNING 100582 z =
" . . . ] b 740731 [ parallel fgranber  disl-simu-32 RUNNING 2
() b 740735  parallel fgranber  disl-simu-32 RUNNING 2
b 740708 [ paraliel fgranber  disl-simu-32 RUNNING 2
b 740732 [ paraliel fgranber  disl-simu-32 RUNNING 2
b 740726 || parallel fgranber  disl-simu-32 RUNNING 2
b 740714 [] parallel fgranber  disl-simu-32 RUNNING 1-00:08:54 2
b 740751 [ parallel oksagal  Chan20000 RUNNING 1-01:31:51 11
b 740752 [ parallel oksagaf  LES-01 RUNNING 1-01:15:46 11
. b 740753 [ parallel oksagaf  LES-05TA RUNNING 23:05:43 11
b 740754 [ parallel oksagaf  LES-06ml RUNNING 23:05:43 11
[ J O re S l I I e l l l O r I S e l I b 740756 [ parallel oksagafl  Chan7000 RUNNING 23:05:12 11
I I I I [} b 740773 [ parallel pkapyla  s128x128x1024al_rss RUNNING : a
740795 serial rautiain  PtBz_TS1 RUNNING 1
b 740800 [ paraliel juhorouk  fex RUNNING 28
b 740813 [ parallel juhorouk  fex RUNNING 26
b 732647 | serial kurten  molpro-serial_testjob RUNNING 1
740823 parallel vahakaja  HG4_eu RUNNING ] ]
" " " 740826 [ serial balina parallel_structure RUNNING 1
[ 7a0828 [l serial kastinen  5_ab_opt RUNNING 1
740829 [ serial kastinen  5_4_opt2 RUNNING 1
740830 [ serial rautiain  Pt_Ts2 RUNNING 1
b 740834 [] parallel jpkeskin  Smagorinsky RUNNING 21:44:29 10
b 740870 [ serial nhietala  naapuri RUNNING 20:54:00 1
740876 [l parallel lagenval  orca-parallel-job RUNNING 20:43:31 1
740881 [ parallel vahakaja HG4_au RUNNING 10
b 740892 [ paraliel hmyllyne  umbrellals RUNNING
" " . " . "
b 740893 [ paraliel hryliyne  umbrellale RUNNING 8
. b 740894 [ parallel hmyllyne  umbrellal? RUNNING 8
b 740895  parallel hmyllyne  umbrellals RUNNING 8
(
. " "
* Priorit ecreases with recently used resources CSC Server Status
Target Feature Period
Taito El load average El last 7 days El
View Information
" " "
PY =< last 31 days last 24 hours ==
O r JO S WI I e l I lel I IO ry a I l CO reS q U e U e e e Load average on target Taito during 28.01.2014 — 04.02.2014 %
11000 iy
10000 &
2000 =
" . a s
e CSCuses SLURM (Simple Linux Utilit or Resource § =
a Fo0o
=) 5000
= S000
allagelllell = 4000
= 3000
2000
1000
o .
Tue wed Thu Fri zat sun Man
M slots (totall M@ vsed slots M Reserved slots
B processars: 9216
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Batch cont’'d

time

>

placesjobs on compute
nodes

Number of CPUs
Batch job scheduler
|IIIIII.I Compute

Individual batch jobs4 node 1




csc

Compute nodes are used via the queuing system

Taito Login nodes Taito Compute nodes

899
© sbatch job script.sh

Compute nodes

© ./my prog &

taito-shell_csc fi

GPGPU-nodes
~ sbatch job script.sh




Batch job overview

1. Write a batch job script

o Thisscriptwill tell SLURM what resources are needed and then specifies your
job

o Scriptdetails depend onserver, check CSC Guides or software page fora
template

2. Make sure all the necessary files are in SWRKDIR
o $HOME has limited space
o Loginnode $TMPDIRis notavailable on compute nodes

3. Submit your job
sbatch myscript

67 9/14/2018
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csc

Saldo and billing units

* Alljobsconsumesaldo

* https://research.csc.fi/saldo

* Onecore hour of computing equals 2 billing units [bu] times
amultiplier

Bu Multiplier

* Jobsrequestinglessthan 4GB of memory per core havea
multiplier of 1

(@) N N
O Ul 4o U1 N U1 W

0 4 8 12
* Jobsrequesting 4GB or more per core have a multiplier X/, GB core request
where Xisthe requested memory per core: o
o £GB/core = £/4x = 1.25x @ Serial job (1 core), 0.5 GB/core of memory,
o 12GB/core =12/4x = 3X, ... requested 24 hours, used 5 hours = billed:

1*5*2*1=10 bu
@ (failed) parallel job: requested 24 cores,

2GB/memory per core, actually used 6 cores
* If saldoruns out, no new jobs are possible (18 cores idle) total run time 10 hours 2>

* Newsaldo canbe requested from sui.csc.fi billed 24*10%*2%1=480 bu

© Paralleljob 3 cores, 5 GB/core, 10 hours =
billed: 3*10*2*5/4=75 bu

EELRRRELELELOEGOGEGEGEGGEGEGEGEGEGEGEGDGEGEGEGEBEBEEBEBEEBBBRRREYT

* Requested but not used computingtime is not billed

* Requested but not used memoryis billed

* GPUresources have an additional multiplier
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Example serial batch job script on Taito

#'!'/bin/bash -1

#SBATCH
#SBATCH
#SBATCH
#SBATCH
#SBATCH
#SBATCH
#SBATCH
#SBATCH
#SBATCH
#SBATCH

-J myjob

-€ myjob err %]

-0 myJjob output %]
--mail-type=END |
--mail-user=a.user@foo.net
--mem-per-cpu=4000

-t 02:00:00

-n 1

—p serial

--constraint=snb

module load someprog
srun someprog -optionl -option2

#'!'/bin/bash -1
#SBATCH -t 02:00:00
#$SBATCH -n 1

module load someprog

srun someprog -optionl
-option2




SLURM(3): Managing batch jobs in Taito




Submitting, cancelling and stats of batch jobs

* The script file is submitted with command

sbatch batch job.file

e Job can be deleted with command

scancel <jobid>

* Display the used resources of a completed job

seff <jobid>
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ey &Y .\ S
Demo: Simple batch job _—.
\

N
- .° Create Iix\iript (copy from left)
[user@taito-login4 demo]$ cat bar.R * Copy batch script template from CSC R-

dim end=100 Q

:1211:13 (ilmrixcfiﬁoz%ui*dim) . dim) -9 * Edit as needed

piln (dim) . * Submit with sbatch

im=dim*2
&J.nt("all done")
—
| »

dim=10 ~ = page: https://research.csc.fi/-r
t ("passed dimension")
‘ . -\ :
R - l .




Quevues
* The job can be followed with command squeue:

$ squeue (shows all jobs in all queues)

$ squeue -p <partition> (shows all jobs in single queue (partition))

$ squeue —-u <username> (shows all jobs for a single user)

S squeue —-j <jobid> -1 (statusof a single job in long format)

* To estimate the start time of a job in queue
S scontrol show job <jobid>

row "StartTime=..." gives an estimate on the job start-up time, e.qg.
StartTime=2014-02-11T19:46:44 EndTime=Unknown

* scontrol willalso show where your job is running

* If you add this to the end of your batch script, you'll get additional info to stdout
about resource usage

~ seff $SLURM JOBID
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Examples of sef f outputs

[erkkif@taito]$ seff 52000797

Job ID: 52000797

Cluster: csc

User/Group: erkki/csc

State: COMPLETED (exit code 0)

Nodes: 4

Cores per node: 16

CPU Utilized: 00:37:22

CPU Efficiency: 87.58% of 00:42:40 core-
walltime

Memory Utilized: 7.53 GB (estimated
maximum)

Memory Efficiency: 3.21% of 234.38 GB
(58.59 GB/node)

Comments: only small part of memory used, could
request less (now used the default 0.5GB/core), but for a
parallel job like this, it's better to request full nodes
anyway.

csc

[erkki@taito]$ seff 52000798 6

Job ID: 52000798

Array Job ID: 52000798 6

Cluster: csc

User/Group: erkki/csc

State: COMPLETED (exit code 0)
Nodes: 1

Cores per node: 4

CPU Utilized: 00:24:09

CPU Efficiency: 98.17% of 00:24:36
core-walltime

Memory Utilized: 23.50 MB

Memory Efficiency: 1.15% of 2.00 GB

Comments: only small part of memory used, could request
less (now used the default 0.5GB/core). Theoretically the job
used only 23.5/4=6MB/core, but asking for e.g. 200MB/core
(for safety) would likely make the job queue less.



csc

Parallel jobs (1/2)

* Only applicableif your program supports parallel running

* Checkapplication documentation for number of cores to use

o Speed-upis often not linear (communicationoverhead)
o Maximum number can be limited by the algorithms
o Make sure (test it!) that using more cores speeds up your calculation

* Mainly two types: MPI jobs and shared memory (OpenMP) jobs

o OpenMP jobscanberunonlyinside onenode
o All cores access same memory space

o MPIjobs canspanseveral nodes
o Each core has its own memory space

o Insome cases you can use both: MPIl between nodesand OpenMP withina
node. Checkthe documentation of your program

91 9/14/2018



csc

Parallel jobs (2/2)

* Memory can be reserved either per core or per node

o We recommend requesting memory per core
o Don't overallocate memory (check past jobs with seff£ JOBID)

o If you reserve a complete node, you can also ask for all the memory

* Eachserver has different configuration so setting up parallel
jobsin optimal way requires some thought

* Seeserver guides for specifics: research.csc.fi/guides

o Use Taito for large memory jobs
o Sisu for massively parallel jobs

o Check also the software specific pages for examples and detailed
information: research.csc.fi/software
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csc

Array jobs (advanced usage)

* Best suited for running the same analysis for large number of files
* #SBATCH --array=1-100

* Defines torun 100 jobs, where a variable $SLURM ARRAY TASK ID
gets each number (1,2,...1200) in turn as its value. This is then used to
launch the actual job (e.q.

* § srun myprog input $SLURM ARRAY TASK ID > output
$SLURM_ARRA¥_TASK;ID)

* Thus this would run 100 jobs:
srun myprog input 1 > output 1
srun myprog input 2 > output 2

srun myprog input 100 > output 100

* For more information: research.csc.fi/taito-array-jobs
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NAMD, apoal, 92katoms Gromacs, d.dppc, PME, 121katoms
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E 150 —p—perf ;g r = perf [ns/day]
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Compiling your program




What if the program you want to use is not installed?

* You caninstall it yourself
o Under your sHOME, not in the “default” location fusr/bin )

* You can ask help forinstallation from servicedesk@csc.fi

* Ifitis a python module:

o Set up virtual environment and use pip

* A short overview:

o https://research.csc.fi/taito-installing-third-party-applications
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How to compile a program?

* Typically the source code comes with instructions, read them.

* The CSC environments are explained at:

ohttps://research.csc.fi/taito-compiling-environment

ohttps://research.csc.fi/sisu-compiling-environment

* Always check that the code gives correct results
* Try increasing optimization level to get faster code

* ...and confirm that results are still correct
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Science services at CSC: a short introduction




Software, databases and

Services for Research

Home Computing and Software

Data Management and Analytics Support and Training Research Administration

: Services for Research — Support and Training — Expert Support

Support and Training

Customer Service and +

Feedback

Expert Support O
Biosciences +
Chemistry +

Computational Engineering

Geosciences +

Language Research

Mathematics and Statistics

Physics

Data Analytics

Code Optimization +

Visualization +
Training +

Scientific Customer Panel

Expert Support

CSC's services for research employ the latest technology, are globally competitive, and
can adapt fo the needs of most scientific fields.

CSC provides a cutting-edge computing environment and virtual computation services for
research and product development. Using consultants in IT and scientific computation
boosts research, as it frees researchers to concentrate on actual research. Our experts
help you to select the most suitable and effective tools and software for each research
project. They can also advise you in the effective use of supercomputers and cloud
computation, and on questions relating to the use of international resources.

CSC's computers have been equipped with Finland's broadest range of scientific software
and databases that researchers can access via the Funet network. We offer the
international research community about 200 scientific programs, including associated
training and user support via CSC Service Desk.

Mast of the services are free for academic researchers in Finland but require a user
account at CSC.

expert support at CSC

Due to the agreement made with the
Ministry of Education and Culture,
services are mainly available free of
charge to researchers at higher education
institutions.

More information about the agreement on
CSC Company Site »

csc

Services for Research

Home Computing and Software

Data Management and Analytics Support and Training Research Administration

: Services for Research — Computing and Software — Software

Computing and Software

High Performance Computing

Grid Computing

Cloud Computing

Additional Resources

Software

Open Source Software
Development at CSC

Funet Light Paths

Pricing

Finland's Largest Scientific Software
Collection

CSC provides researchers the largest collection of scientific sofware and databases in
Finland.

The list of software and application packages contains the pre-installed software and
applications at CSC. The list is filterable by science area.

Software for Academic Use

+ Biosciences

+ Chemistry

+ Computational Engineering
Geosciences
Language Research
Mathematics and Statistics
Other
Physics
Visualization

Software Packages A-Z

Title
Abaqus

ABySS de-novo assembler



/

\ "/

#| Troubleshooter:

Interactive session
. todeal with open
| questions and

specific problems



CcscC

Take home message

Resources are (mostly) Free - get an account
o CPU cycles, licenses, support, storage, ...

Use the information from web: research.csc.fi
o CSCenvironment is different from a laptop or single workstation

Participate in training, read old materials, watch webinars inYouTube

Which server to choose?
o Sisuis for large parallel jobs: 72+ cores
o Taito is for all many kinds of jobs: serial, parallel, GPGPU, big memory, long ...
o Taito-shell is for interactive jobs (+ NoMachine)

* When you use resources: think about efficiency

* Travel with EU funding (HPC-Europa3), share your results (NOMAD CoE)

* Contact servicedesk: servicedesk@csc.fi

o How to make a good support request
o If you see something not working, let us know
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