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LSST data release processing at CC-IN2P3

status and perspectives
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https://indico.in2p3.fr/event/19018/

PEOPLE

o Bastien GOUNON joined LSST feam at
CC-IN2P3 In December 2018

o Currently working on distributed data
management tools
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IN2P3 COMPUTING CENTER

o CC-IN2P3
84 people, 80 FTE, 80% permanent positions

~15 M€ overall annual budget
scientific data center, high throughput computing

well connected to national and international
networks

o Shared computing facility supporting

fthe Institute’s research program

~/0 projects in high energy physics, nuclear
physics and astroparticle physics

o Operations: 24x/

unattended during nights and
weekends
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Docs » LSST-France User Guide

LSST-France User Guide

Welcome to the LSST-France User Guide. Here you will find supplemental information to the

official LSST documentation specifically about the activities of the LSST community in France.

Collaboration tools
This space is a permanent work in progress. Please see How To on how you can help improve it.

Working Environment at CC-IN2P3

GETTING STARTED

Login Farm
Batch Farm e Collaboration tools
Data Storage and File Systems o Project-wide tools
Sofbvare o LSST-France tools
Datasets
COMPUTING ENVIRONMENT
Tutorials Overview Working Environment at CC-IN2P3
Customizing your SSH client o Overview

o How to Get Help
o Account Setup

0 BpETE s good place to start for

o Operations Dashboard

Login Farm ﬂeWCOmerS

How To Batch Farm
Data Storage and File Systems

LSST software framework

Using Jupyter Notebooks and
JupyterLab

o Home directory: $HoME

o Shared group area: /pbs/throng/lsst



You are kindly invited to subscribe to this Slack channel
(please click on the link below)

H#IN2P3

There are other channels of potential
iINntferest for LSST-France members.
All of them start by #in2p3-*



https://lsstc.slack.com/messages/C3WLSCNKA/

CPU CAPACITY

LSST @ CC-IN2P3 | CPU capacity allocation and utilization

14 -
- gllocation
1 I utilization allocation is equivalent 1o
"] 1600 CPU cores
10 4
Z
-
.E
4 -
2 ] ope . .
_ o utilization of CPU time by all
[ - | _ members of the 1sst group
0 —+
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CPU EFFICIENCY

CPU efficiency

fabio hernandez |

LSST @ CC-IN2P3 | CPU efficiency (CPU time vs. wallclock time)

100% -

. percentage of the allocated
; wadllclock time the CPU cores
: were actually used (higher is
] I better)

fabio@in2p3.fr CEINEPB m
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DISK STORAGE

LSST @ CC-IN2P3 | Storage capacity under /sps/Isst: requested vs delivered vs utilization

3,000 -
1 ++ss requested
: - (lelivered
2 500 : utilization R
2,000 -

B
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DISK STORAGE (CONT.

arfine
“ 9 \

ll 1) DISK STORAGE : /SpS/|SSt (4 @ Last 30 hours Refresh every 30s Q ~ A

(' More raw numbers about GPFS 88 LSST@CCIN2P3 OVERVIEW

: Disk throughput per client host (+read / -write)
80 GB/s
70 GB/s
60 GB NN bt MR - \ ! z -
I ! L| 0 YR DLy 1 ‘ ‘ ' \ il I I | A
50 GB/s ey, ! ) o O Y | W | | : _ | Il
40 GB/s g g g

LY AP IR  SRMENTA AR Y AN D RS ) 1 R ] ) PR fhroughput over
SR 11 e A A AW TR T R PR several GPFS clients
TR O SR, Sk AR U TR T AL i L | ST reading data stored
under /sps/Isst

20 GB/s

10 GB/s

-10 GB/s

5/30 14:00 5/30 16:00 5/30 18:00 5/30 20:00 5/30 22:00 5/31 00:00 5/31 02:00 5/31 04:00 5/31 06:00 5/31 08:00 5/31 10:00 5/3112:00 5/31 14:00 5/31 16:00 5/31 18:00
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GPU RESOURCES AT CC-IN2P3

o Significant GPU resources are available at CC-IN2P3
40 GPUs Nvidia Tesla K80 GK210, 12 GB DDR5

24 GPUs Nvidia Tesla V100 GV100, 32 GB HBMZ2, PCle

you can find more details of the installation in this presentation by N. Fournials

o See also the material presented at the Workshop GPU
@CC-IN2P3 (April 2019)

c Documentation on how to use that hardware 1s
availlable here

fabio hernandez | fabio@in2p3.fr EEINEPB m
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: 1) DISK STORAGE : /sps/Isst ; 2) INTER-SITE DATA TRANSFER
L) _ : :
L) . Write throughput /sps/Isst . Reception network throughpastt 10 minutes g Transmission network throtiglgtit 0 minutes
600 MB/s - - - - -
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200 MB/s - | ~ - ' i Reception throughput
0B/s 2.0GB/s - : : : ,
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| SST DATA EXCHANGE WITH NERSC

data flow: CC-IN2P3 — NERSC . TN o
disk-to-disk, 150ms RTT, 9300 km T "

== LSST@CC|N2P3 OVERVIEW @ Last 22 hours Refresh every 10s

Transmission throughput ~
1.8 GB/s

1.6 GB/s

1.4 GB/s

1.2 GB/s , | |
(iR hl | Google™ " ' -

2019-05-08 08:36:10 Data SIO, NOAA, U.S. Navy, NGA, GEBCO IBCAO Landsat / Copernicus U.S. Geological Survey Camera: 13,173 km 63°31'56"N 122°54'25'"W 100% Q

1.0 GB/s | X — ccnetlsst01.in2p3.fr: 374.3 MB/s
= ccnetlsst02.in2p3.fr: 358.5 MB/s
= ccnetlsst04.in2p3.fr: 327.2 MB/s
= ccnetlsst03.in2p3.fr: 278.3 MB/s

11 Average application-level network
v throughput over 20 hours from
w . 2019-05-07 17h:

200 MB/s

o ] 1 GB/s (8 Gbps)

16:00

600 MB/s
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Machine room infrastructure upgraded to host
two additional hot corridors, equivalent to 80
additional racks of computing equipment



ONGOING ACTIVITIES

o Distributed data management

evaluation of RUCIQ (replica catalogue and rule-based replication engine)
and FTS (file transfer scheduler) for cataloguing and moving data over
distributed sites

Initial deployment complete and ready to perform evaluation in
production-like conditions

FTS used to orchestrate transfer input data for image simulation (a.k.a.
Instance catalogs) from NERSC to Imperial College’s grid site

close contact with the RUCIO and FTS developers and user community

fabio hernandez | fabio@in2p3.fr EEINEPB m
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ONGOING ACTIVITIES (CONT.)

o CC-IN2P3 and LAPP grid interfaces configured to accept

LSST image simulation jolbos
contribution by EU grid sites (currently UK + FR) to the simulation effort for DESC

o Renewal of hardware for catalog database (Qserv) In

oreparation
hardware configuration better suited for database servers

o Deployment of Firetly for data visualization

web-based application, integrated with notebook environment but also usable
standalone

fabio hernandez | fabio@in2p3.fr EEINEPB m
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JupyterLab X |+
— cC o () ccosvmlsst020
File Edit View Run Kernel Tabs Settings Help
+ [+ * C
7
fr
2 Name - Last Modified
LS
HorseHead_on_firefly_server.ipynb 3 days ago
@ Image Colorbar Test.ipynb 6 days ago

Image Zoom and Pan Test.ipynb 7 days ago

Images and Tables.ipynb 7 days ago

JupyterLab - Mozilla Firefox - 0O Xx

mn & 0O &2 ©

e A [ S o S R L By St P T
W] slate-widget-de 10-local-fits.ipynb a minute

2 dd0

slate-widget-demo.ipynb 12 minutes ago

[ % HorseHead local.fits 7 days ago

Demonstration of
data visualisation
Jupyter notebook

-irefly for
INside a

a

slate-widget-demo-local-fits. X

A,

X

O 0 » m C Code v Python3 O

Firefly Widget inside JupyterLab

import ipywidgets
from ipywidgets import Layout

from jupyter firefly extensions import SlateWidget

slate= SlateWidget(layout=Layout(width='1100px', height='500px"))
fc= slate.get firefly client()

slate

Pixel Size

Firefly

. Lock by click

Catalogs

HRB | QAQRAQAQ | DU | ©® B

filename = "HorseHead local.fits

fval =fc.upload file(filename)

fc.show fits(fval)

{'success': True}

Source: B. Rigaud




ONGOING ACTIVITIES (CONT.)

o Stabilising the Kubernetes infrastructure for the catalog database

(Qserv)
joint work between LPC, LAPP, and CC-IN2P3

o Preparation of a web site for LSST members 1o easily share static

files
store the files you want to share under /sps/lsst/users/yourlogin/web

those files will be accessible via https://me.lsst.eu/yourlogin

o Exploration of alternative worktlow engines tfor mplementing the
Image processing pipeline
Initial target: Pegasus + HT Condor

fabio hernandez | fabio@in2p3.fr EEINEPB m
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o000 MI Jupyter Notebook Viewer X -

& > C @& https://nbviewer.jupyter.org/github/airnandez/alba/blob/master/ALBA.ipynb

alba ALBA.ipynb

Analysis of LSST Batch Activity at CC-IN2P3

Source: https://github.com/airnandez/alba

Author: Fabio Hernandez, CC-IN2P3

Introduction

The purpose of this notebook is to analyse accounting information emitted by GridEngine about the activity of LSST batch jobs executed at CC-IN2P3.

import pathlib
import datetime
import sys

import re

import collections

import IPython.display
print md = IPython.display.Markdown

import pandas as pd

import numpy as np

import bokeh

import bokeh.plotting as bkh
import bokeh.models as bkhmodels
bkh.output notebook()

~<

* BokehdS 1.0.1 successfully loaded.

Dependencies

github.com/airnandez/albo
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UPCOMING WORK

o Preparation of infrastructure for LSST-France broker demonstrator

o Improve interface for launching notebbooks
based on JupyterHub

would allow for resuming work sessions

o Instrumentation of jolbos for collecting and analysing coarse-grained job
orofiling data
used CPU time, memory, 1/0O activity, stdout/stderr

error detection by the job itself

o Design and development of tools for monitoring and keeping frack of
Image processing activities
from the application level perspective

fabio hernandez | fabio@in2p3.fr EEINEPB E
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UPCOMING WORK (CONT.]

o Contribute to testing Butler generation 3
when available this summer

o Preparation of a documentation web site for people involved in operations
for documenting how things work behind the scenes

o Perform real-world exercises to determine if the fools we have for migrating
data between disk and tape are suitable for our needs

o Qrganise storage areas for groups, similar fo what we did for individual

usSers
move the data currently under /sps/lsst/data and organise it under /sps/lsst/groups

expect this to be disruptive and maybe even painful, both for you and for me, so bear with me

fabio hernandez | fabio@in2p3.fr EEINEPB m
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QUESTIONS & COMMENTS




