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HEP-Driven CERNBox.User Base
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Non-HEP User Community Example
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Sharing in on-premise storage clouds

e Sharing made very easy

© <0

e A successful model

Users sharing files in CERBox (subset)
22K shares,. 105 CERN groups, 320 External institutes
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Jupyter_Notebooks

0 kB, seconds ago

Sharing CERNBox Info

-}

o Jakub Moscicki

write + delete

.4 Share link

https://cernbox.cern.ch/index.php/s/nUS

Password protect
Allow editing
Set expiration date

09-10-2017

The public link will expire no later than
365 days after it is created



Sync&Share Data Repositories
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Cloud Data Analysis
Model



)

Scientific & Educational
Notebooks

[/ 12{@I®JB Notebook Functionalities [~ Control Panel  Logout

SWAN Service

++

File Edit View Insert Cell Kernel Help Python2 O

5 4+ < @A B 44 % > B C Code :| Cell Toolbar: None

cout << "From this point on...\n"
<< "... it's only C++ ..." << endl;

. ™
From this point on... t O I I
... it's only C++ ...
We now create a ROOT histogram and fill it with random numbers distributed according to a Gaussian.

TH1F h("gauss","Example histogram",64,-4,4);
h.FillRandom( “gaus");

Now, we create a canvas, the entity which holds graphics primitives.

h.Fit("gaus", "S");
c.Draw();

-ROOT

Data Analysis Framework

Example histogram

gauss
Entries 5000
Mean 0.008152
Std Dev 1.016




Common and synchronised file space

& C | & https://cernbox.cern.ch/index.php/apps/files/ Q¥ IO o g
Files ~ Help & Download Clients Q  moscicki (moscicki) +
M Allfiles % +
* Favorites AAABBB < Shared
< Shared with you clientsync-moscicki
C | & https://swan002.cern.ch/user/moscicki/notebooks/Untitled.ipynb?kernel_name=python2
< Shared with others .
DIR_TO_SHARE @ Untitled Last Checkpoint: 3 minutes ago (autosaved)
& Shared by link File Edit View Insert Cell Kernel Help
A DIR_T HARE-READONLY
-T0.S ° + = @ B 4+ v M B C Code 4 = CellToolbar
All projects
FEr, enwc
& Your projects - In [7]: print 2+42==
mask700 True
In [6]: %$%bash
michal_test 1s -1
total 269
C E R N BOX ~ B A— 2 moscicki 1028 26 Jun 3 14:34 1.txt
PLEASE-IGNORE-THIS-IS-A-TES I — 2 moscicki 1028 2 Jan 11 2016 a
drwx-——-—--—-— 1 moscicki 1028 0 Jul 26 14:29 AAABBB
drwx-—----— 1 moscicki 1028 10512 Jul 26 14:29 clientsync-moscicki
read-only-share drwx—----- . 1 moscicki 1028 5242880 Jul 26 14:29 DIR_TO_SHARE
drwx------ . 1 moscicki 1028 0 Jul 26 14:29 DIR_TO_SHARE-READONLY
drwx————-- . 1 moscicki 1028 77873061 Jul 26 14:29 ENRIC
-rw-r--r--. 2 moscicki 1028 60013 Apr 28 14:19 hello copy.txt
-rw-r--r--. 2 moscicki 1028 59999 Apr 27 12:27 hello.txt
—rW——————— 2 moscicki 1028 18 Aug 19 2015 hello.txt-
-rw-r--r--. 2 moscicki 1028 0 May 30 11:45 jupye.txt
-rw-r--r--. 2 moscicki 1028 56 May 31 10:45 jupy.txt
-rw-r--r--. 2 moscicki 1028 48 May 31 10:43 jupy.txt-
drwx--—---—-— . 1 moscicki 1028 78361914 Jul 26 14:29 mask700
drwx-———-- . 1 moscicki 1028 5058409501 Jul 26 14:29 michal_test
—rWe—————— . 2 moscicki 1028 4892 Jan 12 2016 passwd
drwx-———-- 1 moscicki 1028 94371840 Jul 26 14:29 PLEASE-IGNORE-THIS-IS-A-TEST-share-place
drwx————-- 1 moscicki 1028 23 Aug 23 16:13 read-only-share
d*w‘* —————— 1 moscicki 1028 13 Jul 26 14:29 recursive-dir-to-share
J.T.Moscicki, Dropbox for Science, CGW 2016 =ERR looscickil022 2660 Iul 26 14:20 RESTORE




Access&sharing <®

Open Notebooks directly from CERNBox website

... and share Notebooks via CERNBox (REST API)
directly from SWAN website

12



Integration Architecture

REST API
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Federation:
Open Cloud Mesh

* interconnected, secure private clouds

* universal file access with privacy, control and
security an on-premises cloud provides.
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Users’ examples
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K-12 BEducation

.cd().SetLogx()

= TGraph( n, X, ¥
r.SetlLineColor(

.SetlLinewWidth(

.SetMarkerColor(

.Draw( )

£1 = TP1( "f1°, "10

£1.SetLineWidth (
.Dravw("Same”)
Draw()

TCanvas::Constructor:0: RuntimeWarning: Deleting canvas with saze name: cl

Mathode o9 Mome Cario
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o
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Mano, 14 years old college student

o
o

I
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discovering mathematics

interested in programming&sciences
sharing notebook with his professor
and classmates

o
~

o
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Comme vous pouvez le vois ¢i dessus la marge d'emeur est tres grande quand i y a peu de points. Nous avons traces une courbe faisant une moyenne mais
comme NoUS pouvons le voir elle ne va pas, 2 1a fin elie est 2 0 aiors qu'elie devralt etre UN PeU 3u JessSus Ce qui compte Deaucoup Car ia marge d'erreur st

faible et ce qui est beaucoup mons important au dedbut ou ia marge d'erreur est grande
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T Systems Engineering

In [10]): #plotl = scatterPlot(timeVal, inVal,"NET in [ Time", "Time", "NET in", SAVE CHART, "NETin Time.png", "ALP")
plot2 = scatterPlot(timeval, cpuval,"CPU usage | Time", "Time", "CPU usage", SAVE_CHART, "CPU_Time.png", "ALP")
plot3 = scatterPlot(timeval, EOSP1Val, "EOS Pl | Time", "Time", "EOS P1", SAVE_CHART, "EOSP1_Time.png", "ALP")
plot4 = scatterPlot(cpuval, EOSPlval, "EOS Pl | CPU", "CPU", "EOS P1l", SAVE_CHART, "EOSP1_CPU.png", "AP")

Info in <TCanvas::Print>: png file CPU_Time.png has been created

Info in <TCanvas::Print>: png file EOSPl_Time.png has been created
Info in <TCanvas::Print>: png file EOSP1l_CPU.png has been created

CPU usage | Time
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Network&Storage performance
analysis

correlation of system activity

data transferred from reconstruction
0 farm to EOS storage cluster
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LHC Engineering

now=time.time()
ibl1="LHC.BCTDC.A6R4.B1:BEAM_ INTENSITY"
ib2="LHC.BCTDC.A6R4.B2:BEAM_ INTENSITY"
nrg="LHC.BOFSU:OFSU_ENERGY"
data=db.get([ibl,ib2,nrg),now-3600%24, now)

plt.clf()

tt,vv=data[ibl]

plt.plot_date(epoch2num(tt),vv, '-b',label='Beaml’)
tt,vv=data[ib2]
plt.plot_date(epoch2num(tt),vv,'-r',6 label='Beam2')
plt.ylabel('Protons')

plt.twinx()

tt,vv=data[nrg]
plt.plot_date(epoch2num(tt),vv,'-g',6 label="Energy')
plt.ylabel( 'Erergy [GeV]')
plt.title(time.asctime(time.localtime(now)))

Wed May 11 14:47:20 2016

R. De Maria, LHC BEAM

8
S

Erergy [GeV]

Read measurements coming from pick-
ups in a database
Plot time series
Needs also SciPy and to share the
ob——1LJ Y| o

— T | 1 notebooks with his colleagues

15:00:00 18:00:00 21:00:00 00:00:00 03:00:00 06:00:00 09:00:00 12:00:08
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| HC Research

title = { "model": "Signal" , "pdfBkg" : "Partially reconstructed" , "cmbBkg": "Combinatorial background"}

for (component, color) in [ (“"model”,kCyan), ("pdfBkg",kRed), ("cmbBkg", kGreen)]:
model.plotOn (frame, LineColor(color+2) , DrawOption('L'), Components(component), LineWidth(5))
model.plotOn (frame, FillColor(color+l) , DrawOption(‘'F'), Components(component), LineWidth(0), Name("P"+component

) .
leg.AddEntry ( frame.findObject ("P"+component), title[component] , “F" ) Results Com|ng

data.plotOn ( frame, MarkerColor ( ROOT.kBlack ) ) from real data|

frame.Draw()

Graphics().lhcbMarker(0.2,0.8, "Internal®™) (publlshed nOW)

leg.Draw()

ROOT.gPad.Draw( )

LHCb

Internal

400

n
o
(=4

Decay model 1 o
b Unweighted dua o L. Anderlini
B Signal r ’ .
B Parially reconsucicd L Rare B meson decay in LHCb
B Combinatorial background :
e Read data from EOS
* Setup complex fit

* Document and inspect results
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Community
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CS3 Workshops

Workshop on Cloud Services
for File Synchronisation and Sharing

, I |
X
CERN 17-18 e
November 2014 : ORGANISING COMMITTEE
https://indico.cern.ch/event/336753/ Miguel Branco
Abstract submission: 30 September Massimo Lamanna
Registration: 31 October Jakub T. Moscicki

CERN
NS

2014

J.T.Moscicki, Dropbox for Science, CGW 2016

Cloud Services for Synchronisation and Sharing (CS3)
Cloud Storage Services for Novel Applications and Workflows

ETH Zdrich - Switzerland
18-19January 2016

https://cs3.ethz.ch
Abstract submission: 1 September — 15 November 2015

PROGRAMME COMMITTEE

Massimo Lamanna (CERN), Luca Mascetti (CERN),
Jakub Moscicki (CERN) and Tilo Steiger (ETH)

ETH-zurich

2016

Cloud Services for Synchronisation and Sharing (CS3)
Novel applications, cloud storage technology, collaborations

SURFsara Amsterdam PROGRAMME COMMITEE
30 Jan = 1 Feb 201 7 Guido Aben (AARNet), Massimo Lamanna (CERN)

Luca Mascetti (CERN), Jakub Moscicki (CERN)

https://csS.surfsara.nI Tilo Steiger (ETH), Ron Trompert (SURFsara)

2017



Bullding community knowledge

ELSEVIER
=
FIGICIS!

CS3 Workshop

7

| Technology & i
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Research {p—

Sync & Share

| Users &

Novel Applications { nisroperabiiity |
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Tech & Vendors
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Cloud Services for Synchronisation and Sharing (CS3)

Novel applications, cloud storage technology, collaborations

m=-Nitps://cs3.surfsara.nl

Workshop on Cloud Services for
Synchronisation and Sharing
(CS3)

Home

What is the workshop about?

January 30% - February 1 2017
Amsterdam, The Netherlands |
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SURFsara Amsterdam PROGRAMME COMMITEE

30 Jan > 1 Feb 201 7 Guido Aben (AARNet), Massimo Lamanna (CERN)

Luca Mascetti (CERN), Jakub Moscicki (CERN)

https://csS.su rfsara.nl Tilo Steiger (ETH), Ron Trompert (SURFsara)
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