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Purpose of the project

Why data analytics at CERN?

= Lot of monitoring data stored in the past years
= this data contains a lot of information:
= we want to understand how to extract it

This is the purpose of the Openlab data

analytics project _
...to obtain added value from

not so actively used data
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Topics:

The R project for statistical computing
The R Studio IDE

Oracle R Enterprise (ORE)

The Openlab working layout

The CASTOR use case

» Data sources and management
Live demo
Conclusions

Topics
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About me:

Involved in the CASTOR monitoring

» Developed real time Cockpit

« Set up Hadoop cluster to store raw log data on Hadoop
(10+ TB)

Now working on data analytics in Openlab
Found limitations of NoSQL for advanced data analysis
Started investigating other solutions:

= home made stuff, R and Oracle R Enterprise
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The R Project for Statistical Computing
= Software environment for statistical computing and

| @ graphics
= Free and open source

= Standard and advanced statistical techniques
= linear and nonlinear modeling

= classical statistical tests

= time-series analysis

= classification, clustering

= machine learning (neural networks, SVM, ...)

= Highly extensible
...gives a meaning to your data
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Format Workspace

Window Help

openlab

Packages & Data Misc

— / ¢ 5
o~ 4 ) .
@ \gt ﬂlln ] )\ <’ J
Abort Source/Load Quartz  History Start X11 Set Colors Authentication

colorlut <

col <~ colorlutly

rgl.clear()

> rglisurface(x,

BoxDens=function{da

ylen <- ylim[2] - yli=m[1)

terrain.colors(ylen) s

, npts = 200.,

® © ® R Data Editor

ylim[1] + 1] height weight

58 115
59 117
60 120
z, ¥, color = col) m 123
126

129

132

135

139

142

146

;‘L“) 150
70 154

x = ¢(0

7 159

Save Open In Editor

The R Project

e 9

- , col = 11., borderw ,coll g
4 164
1 ) T
dx <- dens$x
dy <- densSy
- )
plot(@., 0., axes = F, main = "", xlim = x, ylim=1y, }
ylab = "")
(orientation == “paysage”) {
dx2 <~ (dx = min(dx))/(max(dx) - min{dx)) * (x[2.) x|
x[1.]
dy2 (dy - min(dy))/(max(dy) - min{dy)) * (y[2.] - vyl
segbelow <- rep(y[1.], length(dx))
(Fill =T)
confshade(dx2, segbelow, dyZ, col = col)
(border== ) points(dx2, dyZ, type = "1, col = f

minCdx))/(max(dx)

X' RGL device 1 (active)

<« (Charged) Tue 2:14 PM stefano iacus 3
QY
s P Object Type Structure
=== P dati data.frame dim: 20 4
factor levels: 10
| numeric length: 12
n numeric length: 1
% ™™ 1 popar list length: 2
N -4 pie.sales numeric length: 6
- pin numeric length: 2
scale numeric length: 1
usr numernc length: 4
< ¥women data.frame dim: 15 2
\ ke height numeric length: 15
weight numeric length: 15
/o x numeric length: 87
Refresh List
Refresh List
status Package Description
v loaded graphics The R Graphics Package
not loaded  grid The Grid Graphics Package \
_ not loaded lattice Lattice Graphics ‘
¥ loaded methods Formal Methods and Classes
nnt Inadad e r ,:l‘, wath OOV cmnnthnnee acrtimatin
@®
ati0 Y C ) er

-1..0‘ m 3 =4 12
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R Studio

R Studio IDE: overview

= Free and open source IDE for R
= “Take control of your R code”

= Windows, Mac Linux

- Web (RStudio server)
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http://rstudio.example.com

@ File Edit View Project Workspace Plots Tools Help

« " Workspace History

+

NN S g9 P

}

> callprice.bs <- function (s, x, r, sigma, t.exp, t) {

d.pos <- log(s/x) + (r + .5 * sigmar2) * (t.exp - t)

d.pos <- d.pos/(sigmc * (t.exp - t)*0.5)

d.neg <- d.pos - sigma * (t.exp - t)A2.5

s * pnorm(d.pos) - x * exp(- r * (t.exp - t)) * pnorm(d.neg)

<

stats.guy.42@gmail.com | Docs | Support | Sign Out | & Project:

=
@

& Clear Al

=0

Modified

Jan7,2011,9:11 AM
Jan 7, 2011, 9:07 AM
Jan 7, 2011, 9:09 AM

@ | portfolio.R »  (?]bs.optionR* x &) Ql.Report.Raw »
8 (] Source on Save Q L - ~%Run %% | “Source ~ {j‘Load- B Savev _1*Import Dataset~
1 # Black Scholes Values
2 # Option Pricing Mod¢ Extract Function QU P .07
3 Comment/Uncomment Lines % 2
4 # s = current stock g : ) § .12
§ # x = strike price Reindent Lines #l sigra Q.05
() # r = risk free rote t 0.384615384615385
7 # sigma = volatility
8 # t.exp = expiration time t.exp 9.5
9 # t « current time x 37
10 y . Functions
11 # price of call option Nbrice. b :
12 callprice.bs <- function (s, x, r, sigma, t.exp, t) { callprice.bs(s, x, r, sigm, t.exp, t)
13  d.pos <- log(s/x) « (r + 0.5 * signa”2) * (t.exp - t)
14 d.pos <- d.pos/(sigma * (t.exp - t)"@.5)
1S d.neg <- d.pos - sigma * (t.exp - t)*@.S
16 s * pnorm{d.pos) - x * exp(- r * (t.exp - t)) * pnorm(d.neg)
17 }
18 Files Plots Packages Help
. ek et QiNewFolder U Upload @ Delete . Rename {G Morev (& |
21 ¢ < callprice.bs(s, x, t.exp, t, r, sigma) O 4 Home stocks
22 c-s+x*exp( -r* (texp - t)) ~ Name Size
23
.
) @] bs.option.R 585 bytes
) €] QiReport.Rnw 113 bytes
231 (Top Level) = RScript = | [ "] stockData.csv 86.5 MB
Console - /<tocks/ -
> # price of call option i~

(None) ~
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@7100mR* x | |swim %

(3 ) sourceonsave X /7 ~ “#Run %
library(manipulate)

library(mosaic)

library(mosaicMa manipulate

=1 Workspace History

_*Source ~

20

Files Plots Packages Help

@

» |

F oy fetchDatj Intercept Offset: 0

View(swim) o
summary(swim) |

©

nLineFit(timyé
title(main-"Men | Slope Multiplier: 1

Freestyle\n(Worl .3
legend(1979, 95.3 | A~

col=c("blue”, "nr hd

Re-bBo-Boo~wownswnem

‘ ™ Show Residuals

‘ ™ Square resids

|
|

12:1 3 (Top Level) =

Console

> swim <- fetchData("swiml@@m.csv")
> View(swim)
> summary(swim)

year time sex
Min. :1905 Min. :47.84 F:31
1st Qu.:1924 1st Qu.:53.64 M:31
Median :1956 Median :56.88
Mean :1952 Mean :59.92
3rd Qu.:1976 3rd Qu.:65.20
Max. :2004 Max. :95.00
> mLineFit(time~year, swim)
> title(main="Men and Women's 100 Meter
Freestyle\n(World Records)")
> legend(1970, 95, legend=c("Women", "Men"),
col=c("blue”, "red"), lwd=2, bty="n")

>

90

80

70

60

50

A Zoom EExport~ 9 ¥ Clear All

Men and Women's 100 Meter Freestyle
(World Records)

=0 |

S |

Stim Sq. Resids= 2420

1920 1940 1960 1980 2000

year
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@ homePrices.R* x __ homes % ~ | Workspace History

B O sourceonsave | Q 2~ ~#Run 5% _“Source - <Lload> [ Saver _ 4*ImportDataset~ ¥ Clear All @ |
1 # Home Prices In Mid-West Data |
2 homes 580 obs. of 7 varicbles = |
3 homes <- read.csv("homePriceData.csv") Values |
4 ViewChomes) A |
5 names(homes) s . - J
6 summaryChomesSprice) avePrice 416405.55 \
7 summary(homesSage) states character[11] |
8
9 states <- levels(homesSstate)

10 avePrice <- round(mean(homesSprice),2)
11 aveAge <- round(mean(homessage), @)

12
13
14 Files Plots Packages Help P o | !
LGRSO E . subset o
R: Subsetting Vectors, Matrices and Data Frames v
subset {base} R Documentation
Subsetting Vectors, Matrices and
12:1 | 0 (Top Level) rsaioe - Data Frames
Console | = D rtio
> homes <- read.csv("homePriceData.csv") r gk e
> View(homes) Retum subsets of vectors, matrices or data frames which meet
> names(homes) conditions.
[1] "city" "state" "price” “age"
[5] "condition"  "remodeling”  "neighborhood" Usage

> smr‘yf‘- Sneica)
Min. {sub {base}

subset(x, )
Return subsets of vectors, matrices or data frames which meet

> summar] subset.data.frame {base} conditions.

Min. 1‘subset.defau1t {base}

| subset.matrix {bose} !
> states, ; L lp = FALSE, ...)
> avePril substitute (base! ; | A
> aveAge| SubstituteDirect {methods} ¥ Press F1 for additional help tframe’ 4
v
>

old <- subl *T" subset(x, subset, select, drop - FALSE, ...)
M mm T

¥
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- Oracle Database Overview

= Widely used ORACI—E

= At CERN since the first releases
= Scalable

= Many advanced features
= Data consistency

Concurrent user support
PL/SQL

Parallel query system
Analytical functions
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Oracle R Enterprise (ORE) overview

“oracLe G

Leader in data management Leader in data
analysis

= R integrated in Oracle core product

* R operates on data stored in the Oracle Database

= parallelism and scalability of the database

= automate data analysis
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Oracle R Enterprise

Features

Transparency Layer: allows R code and R
packages run almost out of the box

= bottom line: intercepts R functions

Data management and organization in a DB much
easier than CSV style

R on a database approach already possible but:

= ORE allows in-database data analysis
Scalable and Big Data ready

Recent Openlab work with Oracle R (ORE) — Openlab Minor Review October 2013 13



Layout

Client Spawned by Database
g l
R Engine Spawned R Engine
Other R packages Other R packages

Oracle R Enterprise
packages

Oracle R Enterprise
packages
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Oracle R Enterprise

Chient Server Spawned by Database

n | Oracle
| R Engine Database Spawned R Engine
I e n | Other & packages saL | . R .|| Other A packages
Cracle R Erorprise Resuts Rasuts acio A Enterprise
Ao ™ e pPackages
i B/
A

Collection of R packages (libraries)
= Allows connect to an Oracle Database and to interact with it

Any R command usable

Provides a set of highly optimized, ORE specific
functions

= corr() -> ore.cor()

= Im() -> ore.Im()

Functions intercept data transforms, statistical
functions, and Oracle R Enterprise-specific functions
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Oracle R Ente

collection of PL/SQL procedures and libraries

= augment Oracle Database with the capabilities required to
support an Oracle R Enterprise client

= SQL query parallel execution

embedded R execution

= Oracle Database spawns R engines: data parallelism
Access to tables, views, and external tables in the
database

Recent Openlab work with Oracle R (ORE) — Openlab Minor Review October 2013 16
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/" Why ORE?

= Advanced data analysis requires advanced statistical
and machine learning models
...which are ready to use in R

= |[f you have both many variables to evaluate and large
amounts of data:

= Management is complex with CSV-style data store

= NoSQL solutions cannot be used for correlation
analysis

= standard R in-memory approach can fail
(ORE let data be analysed inside the DB)
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The Openlab working layout
Installation-free Server(s) with
Work ion/L
orkstation/Laptop Virtual Machine Oracle Database
RStUdio Web Client Server Spawned by Database

R Engine Spawned R Engine
‘O:h-:aera:kages saL : R, || other R packages

| z ’

Oracle R Enterprise Results ,/ Results Oracle R Enterprise
2 -

packages packages

SSH

Modular, Flexible, user-friendly
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CERN

A test case:
the CERN Advanced STORage Manager

CASTORé

CERN Advanced STORage manager
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CASTOR use case overview

7+ Lot of (complex) log data recorded in the past
years from various systems
 (mainly, time series)

= CASTOR TEAM: Can we obtain useful information

from it?
— Performance
Understanding if and how the — Cause of errors
anomalies in the system are — Anomaly detection
correlated with the adverse — — Predictions
events would have great value _ Early warning systems
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The CASTOR use ca

Home Search KPIs xt:u?:;:’; Tags Admin , Documentation Help
l AMSUSER service class of CASTORPUBLIC instance 12 Sep 2013 Thu 17:49:57 \
Service CASTORPUBLIC_MISUSER - Servace avarlability - last 2 weeks STAT U S
name: AMSUSER Service Class
back to service details / (O— 1 OO )

Menu

Show all plots

see detalls of:
Service availability

Service Level Status overview

Active transfers
Queued transfers
Total Space TB

Other
::zeir::;: :?ee Space aver:$32.92  max:2.28k ®in:289.01  curr:880.58 TR R Va rlabIeS
for the pariodof: IC_AMSUSER - Queusdtransfers - last 2 weeks -j (metrICS)

Set span: | last 2 weeks ~|
offset: null ht

e |
[Go] -~ : | | Il Ji
:ZlLIL 1 .hlnjﬂ.nlw ulm!.u“lluul fl .

01

Data format: a new data point only if the status changes

Recent Openlab work with Oracle R (ORE) — Openlab Minor Review October 2013 21



The CAST

Data source: Castor Cockpit

é ik et W0er - laat 3 hours m - 3oy L A M0 ol cestaenes  Advarosdcpsons @
>Swich o sdvenced ther

CASTOR ProcessingTimelnfoPublic

cﬁv,\ _~ inced STORiam an = Sutt Ot 1n 372ms

TR

I
|
%
o

Data format: a new data point every x seconds,
- No sync between metrics
- Missing bins
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The CASTOR use case

Data source: Hadoop via Castor Cockpit

» The Castor Cockpit can load data from the
Hadoop respository (Raw data, Terabytes)

CliERbED
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CENTRALIZE and STANDARDIZE data

 Data from various sources
has to be standardized

. ORACLE . .
 Time series must have the
same frequency and

missing values has to be
Castor reconstructed.

. WCockpit
"Sﬁ‘hadaap

(CASTOR log repository)
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CASTOR data mining: approach

CENTRALIZE and STANDARDIZE data

Home made ETL process

F=TaEs « Extract
DataAnalyticsDB ° TranSfO 'm
e Load

Castor
Cockpit

TiEREED

(CASTOR log repository)
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CENTRALIZE and STANDARDIZE data

Home made ETL process

CASTOR Data Analytics Framework - Mozilla Firefox

file Edit View History Bookmarks Tools Help
L v # | @ hpuictsivg3205.cem.chidatalmport/ ~| & G~ Google a

[+ Extract
CASTOR Data Analytics Framework ® Tra n SfO rm
Data import ' ° L O a d

Data Sources Plugins: Your metrics Edit Data Import options: I

SLS [ACTIVE]| Configure SLS,CASTORPUBLIC:service_availability =] | start: |11:50H07-21-2013
SLS,CASTORPUBLIC_AMSUSER:service_availability 2 ” 5.

CASTOR | /s crive) | Configure || | SLS.CASTORPUBLIC_ AMSUSER:Active fransfers End:. - |ILd0H0J-424:2013

(Cockpit) SLS,CASTORPUBLIC_AMSUSER:Queued transfers Binning: 300
SLS,CASTORCMS:service_availability
SLS,CASTOR-SRM_CMS:service_availability
CASTOR,NbOfTransfert-SGR-ByProtocol, GroupAll, GroupAll,[0]

CASTOR, Errors,GroupAll,GroupAll, GroupAll[0])
CASTOR, ClientVrsDistribution,GroupAll,[0]
CASTOR, RequestsPerSecond,c2public,[0]

CASTOR,SRMFEDRequestCount,c2public,[0]

CASTOR,CountByDaemon,diskmanagerd,[0] Pyth O n
CASTOR,CountByDaemon,gcd,[0]

CASTOR,CountByDaemon,nsd,[0] b d
CASTOR,CountByDaemon,rfiod,[0] aCke n

CASTOR,CountByDaemon,rhd,[0]
CASTOR,CountByDaemon,rmmasterd,[0]
CASTOR,CountByDaemon,rmneoded,[0]
CASTOR,CountByDaemon,srmbed,[0]
CASTOR,CountByDaemon,srmfed,[0] -
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“Adverse Events”

= An adverse event is a downtime/problem/failure in
the CASTOR system

= The SLS service availability metric identifies in
first approximation the “adverse events”:

CASTORCMS_TITRANSFER - Service availability - last day

100

80

60

40

20

0 ,
Mon 00: 00 Mon 12:00

aver: 9. 25% max: 100, 00k min:23.93% curr:51.10%

16-09-2013 17:10:56
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The CAST

. Adverse Event
Correlating . |
Anomalies |5 .- 11
|
2 B '.
8—I I | \j’l ] | I |
0 10 20 30 40 50 60 70
= Easy to correlate:
o = B
D & - L A
g 2 ‘ﬁ—wﬁ SR
o . O
8 - o
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400 800 1200

0

Correlating
Anomalies

Not so easy:

The CAS

Availability
60 100

20

Adverse Event

| | | 1 |

10 20 30 40 50 60 70

Ltime ->

Anomaly

N

/|

d

/ /
| // V

200

I

400 600 800

Example algorithm: data to be transferred to tape.
Queue data, then transfer to tape in one-go
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Anomaly detection

Anomaly

ﬂ
1) Build a SVM (Neural ; WMW/W

Network like) model
- self trained
- NO supervision

v

Time
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Anomaly detection

g
1) Build a SVM (Neural % M

Network like) model
- self trained
- N0 supervision

\
-\
\

NN
==
= =
-

\
i \
\

2) Predict

Time
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Anomaly detection

The CASTOR

Anomaly

1) Build a SVM (Neural

/

W

Network like) model

-
200 400

T
600

2) Predict and compare:

|
200

|
0 400 800
o - \
¢

Real data Vs Prediction

High difference:
Anomaly detected

b A A Y

o
[=]
]
e
-
o
o
-

* Blindly recognize

‘/«_._u-"

|
/| A o M \ o ) ML
'IJ DAL 2 WA Rl WYV Ve

- self trained " PREDICTION | /% s
- NO supervision A// /Vﬂ/ WV‘/\Q//L
— /

o, r— J Ll T
anomalies 0 w0 0o
 No other information Time >
required (i.e. thresholds)
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400 800 1200

0

Correlating
Anomalies

Not so easy:

The CAS

Availability
60 100

20

Adverse Event

| | | 1 |

10 20 30 40 50 60 70

Ltime ->

Anomaly

N

/|

d

/ /
| /./ |

200

I

400 600 800

Example algorithm: data to be transferred to tape.
Queue data, then transfer to tape in one-go
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The CAS

Corre|ating Adverse Event

o
247 \ , 3 /
| | E aal '._.

Anomalies = b |
.:—‘i @ | ||

(o]
= h | |
g - -

| I | | 1 | I I
0 10 20 30 40 50 60 70
time -
= Becomes now...
Anomaly
= ! ‘/'f‘\ (l A { ) ' /l l
S ] /] / | / // / / /
-1 / | 4 | ‘.'. J / Y //’/ : //‘/ | .“/
] |/ : [V /) | / 4 l ] |
¢ / l,/ A\ V #// / 5 /M
= o e . ; , : l | 7
g . | / ’,,/ V / V // y'/
Vg |

Example algorithm: data to be transferred to tape.
Queue data, then transfer to tape in one-go
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Correlating
Anomalies

= Becomes now...

300 500

-100 100

The CAS

Availability

60 100

20

Adverse Event

| | | 1 |

Ltime ->

| S WY N [ ———

0 200

600

Example algorithm: data to be transferred to tape.
Queue data, then transfer to tape in one-go
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= Way easier:

300 500

-100 100

The CAS

Correlating
Anomalies

Availability
60

20

100

Adverse Event

| 1

Ltime ->

60

70

Anomaly

|
200

1 I
400 600

Example algorithm: data to be transferred to tape.
Queue data, then transfer to tape in one-go

800
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" em The CASTOR use case

p Why ORE for the CASTOR use case?
= Detecting anomalies requires advanced statistical and
machine learning models: ready to use in R

= The CASTOR use case involves two challenges:

= Many variables to evaluate (management is complex)
= SLS Status broken down by instance and service class

= Several other SLS variables for every instance and service class

= Cockpit data broken down by many other fields (i.e. daemon,
message, hostname)

= Large amounts of data to process
= Correlations cannot be computed over NoSQL solutions (Hadoop)
= standard R in-memory approach can fail

In-database R (ORE) solves all these problems

Recent Openlab work with Oracle R (ORE) — Openlab Minor Review October 2013 37




The C

CERN

openlab

DEMO SESSION
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The CASTOR

Service Level Status overview

CERN

Oﬂ 2 | | @ sis.cern.ch/sls/history.php7period = Im&offset=1m&mare =ALL&Id =CASTORPUBLIC_AMSUSER

Data Centre Docliine ion Help ‘

H h T
ome Searc KPIs by numbers 2gs Admin

| AMSUSER service class of CASTORPUBLIC instance 29 Oct 2013 Tue 10:48:08 I

Service

CASTORPURLLC_AMSUSER - Service availability - last month

name: AMSUSER Service Class

back to service details

Men -] -
| Week 36 Week 37 Week 33 Week 39
aver:90. 718 max:100. 006 min:23, 85 curr:100 00N

19-10-2003 10:48:09

DEMO
SESSION

Service Level Status overview

Show all plots

see details of:
Service availability

Active transfers

CASTORPUBLIC_AMSUSER - Activetramsfers - last month

14k
1.2 k
1.0k
08k

Queued transfers 0.6k
Total Space TB 04k
Free Space TB Week 40 Week 21 Week 42 Week 43

Pertentage Free Space aver:S07.00 max:3. 46k ®=in:329.67  cerr 571,36

19-10-2003 10:48:09

for the period of:
Set span: last month  +| 2.0
offset: |1mago ~| 15
@ 1.0
0.5

°'° l.b:‘l.i.ollL_‘l.l‘ .;“lhdu-ll‘lﬂ:ild"hdjuluis.l.ﬁl_‘lilhu 4,

aver:102.13 max:3.99 ®in:0.00 curr:0.00

CASTORPUBLEC_AMSUSER - Quevedtramsfers - Last month

19-10-20313 10:48:09

CASTORPUBLIC_AMSUSER - TotalSpacefB - last month

580
560
540
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The CASTOR

CASTOR Data Analytics Framework

CERN

| @ dbsrvg3205/dataimport/

CASTOR Data Analytics Framework
Data import

Data Sources Plugins: Your metrics  Edit | Data Import options:

SLS,CASTORPUBLIC:service_availabili | Star:  [12:00H09-10-2013
E ’ m : SLS [ACTIVE] | Conﬂgufe' SLS.CASTORPUBUC AMSUSER:service availability

SLS,CASTORPUBLIC_AMSUSER Active transfers | End: 12:0H09-20-2013
CASTOR (Cockpit) | [ACTIVE] || Confi SLS,CASTORPUBLIC_AMSUSER:Queued transfers \ —_—

SLS,CASTORCMS service_availability Binning: 300
SLS,CASTOR-SRM_CMS:service_availability

CASTOR,NbOfTransfert-SGR-ByProtocol GroupAll GroupAll,[0] | Import! |
CASTOR, Errors,GroupAll,GroupAll,GroupAll,[0] S
CASTOR, ClientVrsDistribution,GroupAll,[0]

CASTOR,RequestsPerSecond,c2public,[0]
CASTOR,SRMFEDRequestCount,c2public,[0]
CASTOR,CountByDaemon,diskmanagerd,[0]
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y 4 DEMO SESSION

eno =]
(4)> ][] & davm-ore-2 - c W0 yom Q) (&)
@ File Edit Code View Plots Session Project Bulld Tools Help ews | Sign Out
Q- @~ Q ([ £ project: (None) *
9 test.R» 9 analysis.R « ~ 7 Workspace History -
“'SourceonSave & /- ~#Run % _#Source * L. <% K _#Import Dataset~ & @
1 Data
: 5 testvarInMem 2879 obs. of 5 variables )
4 ore.attach("ews") v:luo_s '
5 t<-ore.get("IMPORTEODATA", "ews™) metricName “CASTORPUBLIC_AMSUSER: service_availability"”
6 statusvar ore.frame[@)
7 metricName~"CASTORPUBLIC_AMSUSER:Queued+transfers" t ore.frame[5)
: testvar <- subset(t, METRICNAME=-metricName & EPOCH > 1378814400 & EPOCH < : ’ testvar ore. frame[@)
10 plot(testvarSVALUE, type="1", col="blue")
11
12 testvarInMem-ore.pull(testvar) ~ -
13 Files Plots Packages Help =0 |
14 typeof(testvar) 3 & Zoom EExport~ @ 4 Clear All @ |
15 typeof(testvarInMem) | |
16
17 metricName="CASTORPUBLIC_AMSUSER:service_availability”
18 statusvar <- subset(t, METRICNAME--metricName & EPOCH > 1378814400 & EPOCH -
19
20 plot(statusvarSVALUE, type-"1", col="red") g g w T
21 lines(testvarSVALUE, type="1", col="blue")
22 w S -
2 3 |
25 s 8-
_24:1_ 1@ (Top Leve)) : RScript 2| € ‘
Console -/ =0 & Q-
ORE> typeof(testvarInMem) g [
[1] "list" o 2 !
ORE>
ORE> metricName="CASTORPUBLIC_AMSUSER:service_availability” l
ORE> statusvar <- subset(t, METRICNAME==metricName & EPOCH > 1378814400 & EPOCH < o - .dll 4 4 Aol e
137%78‘“) I 1 1 I | I
ORE> 0 500 1000 1500 2000 2500
ORE> plot(statusvarSVALUE, type="1", col="red")
ORE> lines(testvarSVALUE, type="1", col="blue™) Index
ORE> .
(] |
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CERN DEMO SESSION

openlab S

CASTORPUBL]C_AMSUSER:service_availability - Thu, 21 Mar 2013 09:40:00 +0100

8 4 = s - S
= - & . g 1 [\\\\//——\_/"‘_\\ -
3 2 ] \\‘ =i B
s Q- L e > NS ™~ / o
3 | | £ o \W - @
- | R T k% !

| -
S T = T T § : &x_f] . 1 \—\.A_‘ | g
~
0 20 40 60 % 20 ot éo
time >
Correlation: -0.47
metricName: CASTORPUBLIC_AMSUSER:Active+transfers
o
s | n B
2 8 :I - -
) oo r \
s g A1 1\ g
T -
Wi A \ I
o - — - 8

Correlation: -0.90
metricName: CASTORPUBLIC_AMSUSER:Queued-+transfers
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Q O
openlab
CASTORPUBLIC_AMSUSER:mﬂee_avaﬂabmty - Sun, 21 Jul 2013 22:25:00 +0200
z 2 \ \ [ : R ] ,r/f\\/\ - 2
R Y T =81 [/ \ VTN F 2
3 hd \ | | J g N | \~\ \N— - 9
o § 8 7 ~_f' "\, A | = >
o4 T T T g r . \T\J o
0 20 40 80 80 o 20 40 20 g6
Aime >
Correlation: 0.36
metricName: CASTORPUBLIC_AMSUSER: Active+transfers
N — A
] =) . ©
3 8- ,/ \ B
i J %
£ s / \ - 2
2 S . -, \R\
Q I__./—’ o i . . ——P - o
0 20 40 60 80
Correlation: -0.72
metricName: CASTORPUBLIC_AMSUSER:Queued+transfers
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Conclusions
= Ris a powerful and interesting tool for data analysis

= ORE brings R into a scalable DB engine (solving problems
of data management, analysis and scalability)

= We actually can obtain information and added value from
not so actively used data

= Lesson learnt: The more you aggregate, the more you can
give a meaning to your data:

correlate results
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= Future plans
CERN

openlab 4

Future plans
= Work with castor team to deliver daily reports of
CASTOR analysis
= Extend to other use cases

= Promote the data analytics project

« 20" November: CERN data analytics use cases workshop
« February 2014: 1l Openlab Workshop on Big Data Analytics

Thanks to the CASTOR team and Oracle!
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Future Events

= || Openlab Workshop on Big Data Analytics

(February 2014)

= Big Data Solutions

« Big Data Analytics Technologies

« Advance Analytics

* Information Discovery
* |In-Database Analytics
* Logs Analysis

« Advance Visualization

= Main Challenges
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Thank you for your attention!

= Questions..?
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