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1. Summary

This report describes the initial training made available to PRIMAVERA scientists on how to
use the JASMIN system for project work. The training is available online as a number of
linked, but self-contained lessons, which users can participate in at their own pace. The
training was developed around the project’s data flows and work plan (D9.1) with the aim of
being clear and relevant to users’ needs and it also included feedback in the development
stage which led to an improved focus on the desired outcomes of the training.

2. Project Objectives

With this deliverable, the project has contributed to the achievement of the following
objectives (DOA, Part B Section 1.1) WP numbers are in brackets:

No. Objective Yes | No
A To develop a new generation of global high-resolution climate
models. (3, 4, 6) No
To develop new strategies and tools for evaluating global high-
B resolution climate models at a process level, and for quantifying the

uncertainties in the predictions of regional climate. (1, 2, 5, 9, 10) Yes

To provide new high-resolution protocols and flagship simulations
for the World Climate Research Programme (WCRP)’'s Coupled

C Model Intercomparison Project (CMIP6) project, to inform the
Intergovernmental Panel on Climate Change (IPCC) assessments
and in support of emerging Climate Services. (4, 6, 9) No

To explore the scientific and technological frontiers of capability in
global climate modelling to provide guidance for the development
of future generations of prediction systems, global climate and

Earth System models (informing post-CMIP6 and beyond). (3, 4) Yes

To advance understanding of past and future, natural and
anthropogenic, drivers of variability and changes in European
climate, including high impact events, by exploiting new
capabilities in high-resolution global climate modelling. (1, 2, 5) No

To produce new, more robust and trustworthy projections of
European climate for the next few decades based on improved
global models and advances in process understanding. (2, 3, 5, 6,
10) No

To engage with targeted end-user groups in key European
G economic sectors to strengthen their competitiveness, growth,
resilience and ability by exploiting new scientific progress. (10, 11) No

To establish cooperation between science and policy actions at
European and international level, to support the development of
effective climate change policies, optimize public decision making
and increase capability to manage climate risks. (5, 8, 10) No
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3. Detailed Report

Introduction and scope

The purpose of this report is to document the scope and content of the training made
available to project partners to help them use the JASMIN platform in PRIMAVERA. The
JASMIN platform is the computing facility hosted by project partner STFC which allows high
volume transfer and processing of data, and is a key component of the project. JASMIN
provides both interactive and batch computing environments for scientists to develop and
test workflows interactively before running those workflows efficiently at scale. The training
should allow users (who are conversant with handling climate model data on computers) to:
Learn how to set up and administer a user account
Become familiar with the JASMIN system, its features and capabilities
Understand how to make the best use of JASMIN storage
Understand how to make the best use of JASMIN analysis tools
Make appropriate use of the LOTUS batch and parallel processing tool

e Know how to make data transfers to and from JASMIN
All within the context of the climate data needs of the PRIMAVERA project

The PRIMAVERA Description of Action describes this deliverable as having a workshop
element. However following discussions within WP9 and the science leads of the project it
was decided to provide first the training online, where at the point of use it would be more
relevant, and later follow this up with a workshop (possibly virtual) if project researchers
deem this necessary.

Getting started

To access the online training users are directed to the following public web page:
https://light.ceda.ac.uk/primavera/jasmin_docs/ where they are presented with the page in
Figure 1. From this page they can access the six training modules as named in the left hand
side of the web page. Each of these modules comprises a video of about 10 minutes
duration along with written support available from the “Transcript” link below the video
window. In subsequent lessons the text in the ‘Transcript’ box contains useful commands
and scripts which can be cut and pasted by the user in to their work as they progress
through the lesson. This allows them to observe and interact with JASMIN in real time with
the lesson.

Also available from the home page are links to CEDA help pages on JASMIN, aspects of its
use and related systems hosted by STFC.
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https:/fight.ced...erafjasmin_docs/

2]

Lessons

Introduction

1: Login

2: Look around

3: JASMIN storage
4: Analysis Tools
5: LOTUS

6: Data transfer

CEDA help

JASMIN docs
Getting Started

| (' ] ) @ | https: /flight. ceda.ac.ukjprimavera fjasmin_docs/ E1| & ‘ | Q search | * ‘E‘ u RS ﬁ E
e 1L

Getting started on JASMIN

Introduction

This series of video lessons is intended to guide new users through getting to grips with working on the JASMIN
platform, principally as part of the EU Horizons2020 project PRIMAVERA, but the methods demonstrated should be
applicable to any project using JASMIN.

Each page contains an embedded video of around 5-10 minutes along with an expandable transcript that should
hopefully follow the video. The side-bar contains an index of the available lessons and links directly into the CEDA
help docs, relevant for each lesson, available via help.ceda.ac.uk

Note: These videos are intended for users with little experience of JASMIN, so may go a little slow for some users.
These lessons, along side the content on the CEDA help site, make up deliverable D9.2 of the PRIMAVERA project.

Written by Matthew Mizielinski (Met Office, UK) , September 2016.

| ° Transcript

You should find a rought transcript, with commands that you can copy and paste, in each page in this section in
each lesson

Copyright PRIMAVERA 2016.

Created using “-and

[Ty ———

Figure 1: Homepage for the JASMIN training in PRIMAVERA.
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Lesson 1: connecting to JASMIN

This lesson can be accessed as the first of the online tutorial via the home page, or directly
at: https://light.ceda.ac.uk/primaveral/jasmin_docs/lesson-1.html It covers logging in to the

system using a line command secure remote access with relevant protocols enabled. A
screenshot is shown in Figure 2.

'htms:mght.ced. P B I ) LOTUS Overview - Centre for... X | +

(@) (8 nttps://icht, ceda.ac.uk/orimayers/fasmin_docs lesson-1ht @ || Q searcn %8 @ & & =
|21 Most Visited
=]
B oak.rdyg.ac.uk (matthew) - m} X
Lessons

Introduction

1: Login

2: Look around

3: JASMIN storage
4: Analysis Tools
5:LOTUS
6: Data transfer

CEDA help

JASMIN docs
Getting Started
MobaXterm
How to login

L Sessions

-add --help
n option -- -
add [options] [file ...

Macros 8§ Tools

Load only ki

Require con tion to sign g

Set lifetime (in seconds) when adding identities.
e identity.

Delete all identities.

(@ sep

2. Insert the following entries :

asmin-loginl.ceda.ac.uk

host jasmin-xferl
hostname jasmin-xferl.ceda.ac.uk

host jasmin*

The order in the above is important. The wild card entry for host jasmin* must come after the login and xfer servers. The first two entries
above set up aliases, so that you do not need to type . ceda.ac.ux every time |

Figure 2: A screenshot of Lesson 1 “connecting to JASMIN”.
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Lesson 2: familiarisation

D9.2 Initial training for JASMIN users

Information about key commands for navigating around the system, and understanding the
layout and structure for use are given in this tutorial. See Figure 3 for a screenshot of this

webs page.

OTUS Qverview - Centre for_. X | +

'htms:ﬁhght.csd ocsflesson-5.html %

(4 ) G B | https:/fight.ceda.ac.uk/primaverajasmi

%85 9 &+ & =

[2) Most visit=d

1 oakrdg.ac.uk (matthew)

Lessons [l [ 2 oakrdg.ac uk (matthew) 3 matthew_miz@puma:~
introduction «
Log in

Look around
JASMIN storage
: Analysis Tools
LOTUS

: Data transfer

nizielinski

¥ Sessions

[ I O U

W Tools

CEDA help

Wacros

JASMIN docs
Getting Started
Interactive
Computing
Science analysis
servers

Group workspaces

@ Sep

Transcript

+ Commands used fo setup the session ready with an ssh-agent

GEREE
to ssh private key>

eval ssh-ag

0 @

« Add ssh shortcut to jasmin-sci1 to secmE/ . ssh/congig

Figure 3: A screenshot of Lesson 2 “looking around” in the JASMIN training.

PRIMAVERA (641727) Deliverable 9.2

Page 8



FEIHHUER/I D9.2 Initial training for JASMIN users

Lesson 3: storage

This lesson provides the user with information about the main commands used for
accessing, understanding and using storage on JASMIN. This includes a description of the
different storage types and how they can be optimised at different scales. A screenshot
(Figure 4) of this lesson shows part of this demonstration. The lesson can be accessed

directly at: https://light.ceda.ac.uk/primavera/jasmin_docs/lesson-3.html

'https:MighLuEd .oesflesson-S.html %
(€) © & | e ot cotmacakrimaverafos e |[Qsearan | % & + & =
&) Most visited
=)
L
Lessons g 2 ;
G A
introduction « 20
1: Login
2: Look around %
3: JASMIN storage & o 18
4: Analysis Tools & 2
5: LOTUS . 2
6: Data transfer 5 %16
v
CEDAhelp | , g
g h 14
JASMIN docs =
Getting Started
g 12
(2] k
1.0 - - :
10 10° 10* 10° 10° 10* 10° ' ]
Transcript
* The pan_as command returns information about the use of space on a workspace in a similar fashion to the standard unix command az
on many other systems. Note that on JASMIN a= will provide misleading information for most file systems. As on many systems care
needs to be taken in the interpretation of the results. Compare the commands
§ pan_df -h ~/workspaces/primaveral
§ pan_df -H ~/workspaces/primaveral
The first will give results using binary units, the second using decimal units. For individual files the difference is not dramatic, but the
difference between the Tebibyte and the Terabyte is almost 10%. By default most unix utilities work with the Tebibyte (unless an
argument such as --=1 is included)
« One quirk of the PANASUS storage used on JASMIN is the relationship between the size of the files being stored and the amount of
storage taken up. This can be demonstrated using the signres=ne directory from within /group workspaces/jasmin2/primaveral/cpen/,
$ du -hs --si HighResMIP
$ du -ns --51 --apparsnt-size HighResmIP 5

Figure 4: A screenshot of Lesson 3 “storage” in the JASMIN training.
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Lesson 4: analysis tools

In Lesson 4 the user is familiarised with the suite of data analysis tools available on JASMIN
including the standard set of installed software called JAP (JASMIN analysis platform).
Finding information about which versions of software tools and which libraries are available
is also given. The main tools of interest to PRIMAVERA researchers available on JAP are
Python and R, and the video tutorial explains how to select the appropriate version, choose
from available libraries (e.g. numpy, scipy, matplotlib, Sci Tools, idl) and run jobs remotely
including the environment to run them in. Figure 5 shows a screenshot from Lesson 4.

'htms:mght.ced. DTSRI © LOTUS Overview -Centrefor... X | +

() (0 8 | nttps:/icht cada.ac.uk/primaverajasmin_docs lesson-4.ht [ searcn &8 @ & & =
|2, Most Visited
B|
1 oskrdg.ac.uk (matthew) - O b'e
Lessons (53 3 2 caicrdg.ac.uk (matthew)
...done.
introduction «
1: Login e
2: Look around H
3: JASMIN storage | £
4: Analysis Tools .
5:LOTUS "
6: Data transfer g
*
CEDA help | ,
£
5
JASMIN docs =
The JAP
Modules g
Virtualenv (2]
Transcript
Post-production note
‘When constructing the virtualenv environment in this lesson adding the argument --syscem-site-package= enables access to all the centrally
installed python packages such as matplotlib and numpy (this is not available by defaulf). If you already have a virtualenv environment then
look for the file 1i6/python2. 7/no-global-site-packages. txs. Removing or renaming this file will allow this environment fo access the centrally
installed python packages
Screencast-O-Matic MobaXterm
S EEPRIMAVER MetOffce
. &

Figure 5: A screenshot of Lesson 4 “analysis tools” in the JASMIN training.
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Lesson 5: LOTUS

LOTUS provides the batch and parallel processing component of the JASMIN data-intensive
scientific analysis environment. It is a group of machines that enable efficient scheduling of
larger data analysis tasks including parallel processing. Lesson 5 allows users to learn how
to use LOTUS, and shows them it's main features. A screenshot of the lesson is shown in

Figure 6.

'hﬂns:/ﬂightr_&d Frey R ) LOTUS Overview -Centre for.. X | +

(€ ) ) & | https:/fight.ceda.ac.uk/pr

2| Most Visited

2 || Q searc 8 @9 & & =

ak.rdg.ac.uk (matthew) - 0 X

Lessons

matihew)
, Execution C ome/
Introduction
Login

=
¥

Fri Oct 7 15: Done fu The CPU time used 1s

1:

2: Look around [ SCHEDULING PARAMETERS

3: JASMIN storage I T r

4: Analysis Tools l ooistop

5:LOTUS

4 Pl RESOURCE REQUIREMENT TAILS:

o: Dits trenator fll Combined: select[type local] order(rl me [nodetype]
» Effectiv lect[type cal] order[rls e [nodetype]

CEDAhelp | *
5

JASMIN docs =

LOTUS

Batch scheduling

a
o
-]

Transcript

* From a session on one of the jasmin-sci servers run the bgueues command,

§ boueues

More detailed information on the lotus queue can be found using

$ bgu -1 lotus less

the Fairshare priorities for scheduling jobs are displayed for each user that has recently used LOTUS.
« To try a simple batch job use the bsub command

§ bsub -o simple.out s -ltrh /group_workspaces/jasminZ/primaveral

To see a list of available queues. The most useful queues for most users will be 10tus, the default, and 1ctus-snp, for high memory jobs.

(where he output from bgueuss is piped through 1=s2). This presents several pieces of useful information such as the default wall time
(RUNLIMIT) and the maximum wall time for any job. Currently the default RUNLIMIT is an hour and the maximum is 1 week. In addition

This will return a message stating the JOBID. To list jobs you have either queueing (PENDING status) or running use the bjobs command |

Figure 6: A screenshot of Lesson 5 “using LOTUS” in the JASMIN training.
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Lesson 6; data transfer

This lesson demonstrates how to transfer data to or from a remote node (the example is
from a UK based research institute) and covers the topics of synchronising files and
directory structures; single-, parallel- and batch copying; and transfers. It gives examples of
different situations and the commands best suited to use in them. A screenshot of the lesson
is shown in Figure 7.

'hm:s:ﬂkght.:ed e G . ) LOTUS Overview - Centre for. . X | +
(&) G & | hitps:/fight ceda.acukjprimaverajasmin_docs/lesson-5 B3| e || Q sear B © & & =
2] Most Visited
B
# screen = [m] Pt
Lessons
Introduction «
1: Login
o
2: Look around 5 11.63 MB/sec avg 11.63 M inst
3: JASMIN storage 5 nohup globus-url-copy -vb -p 10 -f gridftp_url_list.txt > copy_file
&
4: Analysis Tools )
5:LOTUS § nohup: ignoring input and redirecting stderr to stdout
o
6: Data transfer ] ..
£ less copy_files.out
w
nohup glebus-url-copy -vb -p 18 -f gridftp_url_1
CEDA help N P g 5 pYy. -¥ p g P
5
8
JASMIN docs 5
Transfer servers
g‘ (Detached)
reen/S-mattmiz.
=
]| |
Transcript
= This lesson starts from a data transfer node on the UK Research Data Facility, with a live ssh-agent connection (for authentication, and
the following entry in .ssn/config
Host jasmin-xferl
HostName jasmin-xferl.ceda.ac.uk
Oser <username>
Note that while this lesson focusses on transferring data to JASMIN, retrieving data from JASMIN can be done by switching the order of
arguments.
* Small individual files can be transferred using scp;
=cp 10MB file.dat jasmin-xferl:/group_workapaces/jasmin2/primaveral/cache/msmizielinski/
or rsync (note the options to show progress and a summary of how much data was transferred;
rsync -av --progress --stats 10MB_file.dat jasmin-xferl:/group workspaces/jasmin2/primaveral/cache/msmizielinski/
» Repeating the rsync command should transfer only a few bytes as the primary function of rsync is to synchronise files and directory =

Figure 7: A screenshot of Lesson 6 “data transfer” in the JASMIN training.
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Help for CEDA systems

There are links in the left hand panel of all of the web page lessons to relevant help provided
by the CEDA team (the JASMIN providers and support group). These CEDA help files are
narrative based web pages with more specific information about using JASMIN ranging from
getting started, through detailed technical information, to general tips and advice.

User feedback

The onset and amount of use by PRIMAVERA researchers will be logged by the CEDA team
allowing WP9 to judge if the system is being used by the project as envisaged. At an
appropriate point an informal survey will be circulated to the PRIMAVERA research teams
asking the for feedback on JASMIN and the training. These two things will be used to infor
the future possible direction of this deliverable, such as including new lessons, revising the
existing lessons, or holding a user workshop to give hands on training.

4. Lessons learnt

At the time of writing the modelling work has not started in PRIMAVERA, so there is no data
to transfer/process on JASMIN. When this has happened there will be an opportunity to
examine the activity and learn lessons.

5. Links Built

This report involved interactions between the modelling centres producing the data and
CEDA who are hosting all of the data from the core simulations, plus other non-contractual
data that are being produced. There are commonalities between the data centres that need
to be understood (to avoid duplication of effort).

It was discussed at CEDA that these lessons prepared for RIMAVERA could form part of the
formal CEDA user tutorials.
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