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gletira Outline

tware for
Measuremernis

@ Elettra Virtual Collaboratory (EVC)

= The portal application
= The Collaboration Tools
=« Usage scenarios -



. wa  What 1s the Elettra Virtual
@"m Collaboratory (EVC)?

@ EVC is an example of virtual laboratory, a system which allows a
team of researchers distributed anywhere in the world to perform a
complete experiment on the equipped beamlines and experimental
stations of Elettra. -
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glelirte  E\/C in action: a web portal

Measuremernis

% EVC - Home - Mozilla M= E3
window

Tools Help

Environment for x-ray experiments

@ EVC is based on e S — e
the “web portal”

EVC Doos

I I Ietaphor ¢ What is the Elettra Virtual Collaboratory (EVC)? 1t's a collaborative virtual

environment {i.e., a computer system that supports human-human and human-machine communication
and collaboration) for x-ray experiments at Elettra Synchrotron Light Laboratory, Trieste, Italy.

| * What can I do with the EV¥C? The EvC allows a distributed team of researchers to perform a
q Su O S 4 complete x-ray experiment, from data collection to structure publication. If you are performing an
experiment at Elettra, the EVC allows you to involve in your work other researchers (chosen by you)
around the world, share with them the experimental data, exchange ideas, discuss problems, and so

four different user -
. EVC news (latest 3) [all news] Machine status
Categ O rl eS : 2003-09-24 15:30 Date wed Sep 24 11:45:54 GMT+02:00

EYC will be presented at SMaAU 2003, 2003

p N Current 5.98 ma
2002-10-10 10:30 Injection
. . 0.0665 ma,
| VISItO rS EYC users at Elettra can now archive their Rate mAfs
data using the EVC Archiver tool. Supported Energy 0.911 Gewf

media are DDS, CD, DYD.

[ | N O rm a I u Se rS —d 2002-10-02 14:00 Machine information

Users at Elettra can now connect their laptop
and get their EWC data wia sftp. Read EVWC Maching status: Machine dedicated

1 Does for details. MNext Users dedicated injection: 25 Sep at 7:00
| rOJ e C ea e r Machine Operator: Medessi G.
« Staff
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e Collaborating to an EVC project

Measuremenis

"5$5 EVC - Work on experiment - Mozilla

Wiew [Go Bookmarks Tool:  Window Help

L col nvironment for x-ray experiments
Uszer: roberto Edit your profile  Log off

L] L] L]
@ Scientists working
L Experiment; Test rotating Anode Your actual grant: Add a member Edit experiment Delete
to a n EVC p rOJ eCt Leader experiment
Ca n use ma ny Chat BrowseViengs\:Ead StoraqeYSDtL;rtLIJE:pEg;iiZ:UnS m;chatDaD:rschiver PDB EOSF YideoCarmeras _‘
.
p rOJ eCt re | ated + What can I do with the collaboration tools?

L Chat: chat with other members of this experiment.

COI Ia bo ratlo n FileBrowser: browse, view and download the files of this experiment.
DiskUsage: check the disk usage of computers on the experimental station.

Applications: remotely connect to Elettra computing server.

tOOIS » Sharp: ...

videoCameras: see video camera streams from the experimental station.

BeamlineStatus: check beamline status

Dataarchiver: archive your experiment data on ODS, CD or DYD.
p rese n S a n PDB: link to the Protein Data Base,

EOSF: after data collection is finished, compile the End Of Shift Form.

[ ] n :
ad a ptlve I nte rfa Ce G * I would not like to see these boring explanations! Edit you user profile and set your expertise level to "Expert".

Ch a n i n to S u ite Member's list Experiment info

Roberto . . f Send Msg Experiment status: standby

th e Categ 0 ry roberto Pugliese pugliese@elettra trieste.it Leader Ramove
. valentina - - - Send Msg

a n d expe rtl Se vale thenda valentina.chenda@elettra.trieste.it|Member Ramove
Roberto PR Send Msg

I I f th ranon |0 ocon ranon@dimiuniud.it Member Ramove
evel O e user | alezio - - Send g

curr cur curri@rocketmail.com Member Ramove
kristina kristina djinovic@elettra.trieste.it Member Send Msg.

djinovic ' ) Remove

_’ write a message to all members
S e |
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. ... Collaboration tools:
@um scientific visualisation

Measuremenis

i Edi 0 marks  Tools  ‘indow Hel
Back e o e I!; hitps://ulisse. elettra trieste. it 'evetsfilebrowser. do j s&_ Search Ep—:ﬁ -

] ]
ﬂHomel “!Eookmarks .‘Goog\e tAIItheWeb.com .‘phone book. L‘iFersonalToo\bal Falder
= testra/ .
¥ figs ” Brightness
¥ powder 500

= flavo

browse, visualise | e i
and process | -
remotely
scientific data
In real-time
as soon as e e

Z00a [
u : L
N.ame‘ flayo_co_1_00S.m 1500
I Siza: 8196 Kb £
Type: Mar CCDD r
_’ Distance 12000 [mm; 1000 -
Exposure 51.06 [sec] r
Start Dhl 4.00 500 r
End phi 5.00 r
Detector o E
type 4]
J Wavelength 1.20000
iy Deynioad
i i3]
TEn 2 B
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4w Collaboration Tools: Remote
e o Beamlme Control and Supervision

@ Beamwatch @U -m T
presents a s
synoptic view Lo s v | e G
of the beamlines E ‘ E | |
o Autorised people | A I B
can thus operate ||EEG_———
remotel y on N _ﬁ—qik—ﬁ—"ﬁ;—i—ﬁ*—@%:k—hlzkﬂ
the beamline
Intrumentation

BIOXHIT Workshop on Automated X-ray Provision s - 7126



- wi Collaboration Tools:

a:‘ ‘nﬂv.'are for

Measuremernis

@ Web application which

substitutes the Beamline [

LogBook registering

meaningful beamline
events using a wiki-

weblog methaphor

@ Events can be entered
manually or automatical-
ly by a program

@ Texts and images are
automatically indexed
and hence easily

searchable and browsable

BIOXHIT V%rkshop on Automated X-ray Pr

Electronic Notebook

" EVC - Notebook - Mozilla

rgEile Edit Wiew Go Bookmarks  Tools  Window

4.2 .2

Reload

Help

&

| & https: f{ulisse.elettra. trieste it fevcts/showNotes. do

al Collaboratory. :
A collaborative virtualenvironment forx-ray experiments

Edit your profile  Log off

Experiment: Remote Operations ‘Your actual grant: Member

m Your Experiments EYC Docs Collaboration Toals
Motes [List] [New] Search
2003-05-09 09:50 test: I Search |
Lview] [Edit]
Calendar
2003-05-09 09:53 How To Use MySQL
Eﬂ-:ll:lel'ltw:. << Oct 2003 >z
[¥iew] [Edit]
5 M T Wed Thu Fri Sat
2003-05-09 11:28 NewiMNote; an Mon Tue vre g g a4
Lview] [Edit] £ & 7 8 310 1
12 13 14 15 16 17 18
2003-05-09 15:20 test: 19 20 21 22 23 24 25
[view] [Edit] % 27 28 28 30 31

2003-05-12 17:34 file:

izl TEAIT]

<ithe £ 2 ESl @ Document: Done (0,191 secs)

vision
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eletir EVC usage scenarios: real time

warenec - MICrO-tOMOgraphic reconstructions

@ EVC will be used to allow real-time micro-tomographic
reconstructions on SYRMEP beamline, as soon as
data is collected

Reconstructed stack of 279 slices
BIOXHIT Workshop on Automated X-ray Provision




7 e EVC usage scenarios:
@“ o femoting the ELETTRA control room

Ifr’arur(’mr’mr

S EVC VNC Viewer - Mozilla

| ENS N ];‘; e e 2

2 A new expenmental ] Gt £t i 15 e et £ £ £

station was recently T

added to EVC:

ELETTRA Control

Room
@ Available tools for

thlS experimental ,

station are:
Chat, Sc:lentlflc
File Browser,
OperatorConsole, ENotebook, LogAnaliz

i £l ~2 3 @2 Applet vncviewer startes d
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: wi Collaboration tools:
G Advanced LogAnalizer

Measuremenis

% Elettra Anal lys s Tool - Mozilla

@ Advanced LogAnalizeris |-~ .2 * e — 3 -
a web application which | ;
allows to select variables
from the logfiles produced
by different control and
supervision systems,
and to plot them in a
user specified temporal
interval

=4

@ Advanced LogAnalizer is
technically a data warehouse, modula



@lettm About DANT...

@ Modular, web-based Log Analysis Tool

@ Capable of storing a large amount of
heterogeneous data into a unique,
homogeneous data warehouse (thus
facilitating information retrieval).

@ Allows (remote) data analysis
@ Doesn't require specific hardware or

software to run. It can run properly on any / 4

PC with a moderate amount of RAM and
CPU speed (IE 256MB 350Mhz). &

-
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gletira DANT Goals

M(’HSU{T’!TT(’HI.:

@ Problem Context

= Elettra Scientific Instruments generate Log files with different
structures and store them in different locations. This obviously
doesn't make any analysis easy.

requirements.

@ Goals
= Collect all the instruments data logs in
efficient data base system
= Permit therefore easy data & is or compari , possibly with

other already availabl tabases and zooJJ’(Jde ettra | VUO).
»
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- Software Architecture

aﬁi oftware for

Measuremernts

INPUT PLUGINS OUTPUT PLUGINS

[ _Beamline Control System Simple/Advanced Online Analysis |

Storage Ring

CSV Format File Export
for Local Data Analysis

<0U>m=A
<0O>m=A

DBMS

ing
\ Advanced D:agnosﬁc

External Tools {IDL Ptolemy...)
ntegratron :

ill .w«..::::w'\ “)\};, r"

20~40CA40200 amb2C
20~40CA40200 amO2C

BIOXHIT V%rkshop on Automated X-rayﬁgrov'



% @ﬁi% Software Architecture

oftware for

Measuremenis
yi DANT WEB SOFTWARE
I 5 DATAANALYSIS T00L
M| ' S
11
INSTRUMENTATION
DATA ARCHIVES

/

AGGREGATE
DATA EXPORTATION

RAW DATA
EXPORTATION

INPUT PLUGIN

—
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eleﬁ?ﬁ Software Features - 1

Measuremenis

@ Abstract and Layered development Approach
(Portability and Customization always kept in mind)

= Abstract DB Connections: DANT can run upon most

common DB systems, including for example: Oracle, Mysq|l
and PostgreSQL.

= Only software requirement is to have a php engine installed
on the (server) machine where the tool is intended to be run.
Nowadays almost every web server supports php.

= Cross Platform Application: being developed as a web
tool, DANT offers full cross plattfrom support. All of the
processing and data handling occur on the server side,

leaving to the connected clients just the task of displaying

some HTML code in a web browser. i P
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gt  Software Features - 2

Measuremenits

@ Low Cost
= Entirely based upon Open Source Software.

=
-

@ Easy Deployment and Configuration L,

= There's a single configuration file keeping track of all system
variables (IE Database Type, Maximum aIIocat-rIe mem /?7 ).

= This Configuration file can be addltlonauy gener r:u/l uring
installation, so that deployment and usage are straight forward.

@ Modular (thus easily Scalable‘) ,’ /i

-

= Both Input (indexing) and output (p 959 ntation, visua /MZ;'F]Q(J)
extensions to the DB system are built as modules, thus & How]mg/’
users to choose (or develop) tr most adapt moaules to the
situation.
- \ 2 / - /
BIOXHIT Workshop on Automated X-ray Provision - ¢
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@m Input Module Example: BCS Logs

FFFFFFFFFF

@ Implemented as a Python script

@ Receives data either from STDIN, named pipes
(remote Unix syslog) or Archived Log Fjje

@ Capable of reading and Indexing gomp
data (gzipped archives)

added).

-
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@ wa Sample Use Case — Step 1

Measuremernis

Step 1 - Variable Selection
DATAANALYSIS 700L

Create Graph - variable Select

System Type IEIIC:S I

System Em 2f-bcs eletratrieste it j
01 2f-bos.elettratrieste.it
Subsyst 22f-hos eletratrieste.it
032f-bos. elettratriesta.it
Variabl(iEE: elettratrieste.it
082f-bos.elettratrieste.it
LEFT_SET NG 1f-bos.eletra trieste.it P I All Data Sources 7]
DB2f-bos elettratriesta.it
LEFT_SET 072-bos. eletra trieste. it P I All Data Sources 7]
081f-bos. elettratrieste.it
LEFT_SET N82f-bos. eletra trieste.it P I All Data Sources 7]

092f-bos elettratriesta.it
LEFT_SET 1 01f-bos. eletra trieste. it rorm IA” Data Sources 7|

102f-bos elettratrieste.it

LEFT_SET 111{-bcs. eletra trieste.it rerm IA” Data Sources |
112f-bos elettratriesta.it
LEFT_SET 1 31f-bos.eletratrieste.it rorn IA” Data Sources |

FUL LA ARTABIRE]SI MRS EIRE L d LI

Currently Selected variables

Data
Source

Set A |AII DataFiIesl

Remowve

X

Subsystem YWariable Cptions @

|SR |BEAM |ENERGY |energl,l

o
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B le Use Case — Step 2
i@ mple Use Case ep

tware for
Measurements

Step 2 - Time Window/Options Definition

Create Graph - Step 2

Period Selection

Day & |01 =] /|08 =] /2003 =] Time & [o0 =] : [oo =] foo &
pay B |01 =] /|09 =] /f2003 =] Timee |23 ] : |48 o] |03 ]

[Date Farmmat is: DO MM HHimRmniss)

Output Plugin Selection E

| Server Side Generated Graph j
[T First Scale is Logarithmic

[T Second Scale is Logarithmic

¥ Show Horizontal Grid

I Show wvertical Grid

¥ Gradient Background

[T Show variables value on Plot

[T Show Row Data also

” -
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@m Sample Use Case — Step 3

oftware for
M(!HSUF(.’!TT(?HPE

Step 3 - Graphic Render/Data Export

160 360

- ] 340

160 q =20

\ q zee

1di \ \ 4 2580

130 q 250

\ ] 1z

- ™ 220

\' q zZoo

80 180

‘l q 160

& 4 140

w0 1 N l| q 120

m \|l ] 100

. FaN 8
J &0

a L 1 \ 1 L 1 L 1 L 1 L iy
3 g g g | @ g 420
—20 iy L3 B 2 2 2 e

a3 3 2 b= = & &

Start Time: 037092003 13:51:55 End Time: 04092003 232:20:15 - Total Spots: 208 Avg Spots Per Variable: 102, 66EEEEEEEET
Scale 1 Min, Yalue: -0,03262 Scale 1 Max Walue: 150,471 - Scale 2 Min Walue: 0 Scale 2 Max Walue: 325,006

Variables Involved:

Colar|System |Subsystem rodule Y ariable Options Celete
. Blcs 092f-bes. elettra trizste. it MACHIME: |FROMTEMD_MACHIME_MACHIME_1_ACCUCURR sez ')(
. Blcs 081f-bes. elettra trizste. it MACHIME: |FRONTEND_MACHINE_MACHINE_1_ACCUCURR scz [ ¥
. Blcs 021f-bes. elettra trieste. it MACHIME: |FROMTEMD_MACHIME_MACHIME_1_LIFETIME set [ x

BIOXHITV%rkshop on Automate



@wﬁ?ﬁ Advanced Analysis

ffm are for
asurements

G Combined Plots Drawing Capability

= Used not to plot variable values in a timeline but rather
relate different variables together in a single plot,
displaying the result of a certain expression.

= Sample Use Case: Measure Machine Efficiency and find
out actual beamtime usage during a specific User's Shlft

Currently Selected Yariables

ALIAS |System |Subsystem Module Variable Data Source | Remove From List
vi Blcs 092f-bes, elettra.trieste. it MACHINE: FROMTENMD_MACHINE_MACHIME_1_ACCUCURR|  all Datafiles »
w3 Blcs 0S1f-bes, elettra.trieste, it|MACHIME: |FRONTEMD _MACHIME _MACHIME _1_ACCUCURR Al D atafiles X
v | 0S1f-bes, elettratrieste, it|MACHIME: |FRONTEMD _MACHIME - MACHIME _1_LIFETIME 2l D atafiles X
L] Blcs 012f-bes, elettratrieste. it|DIGIFL:  |FRONTEND _SETTINGS_DIGI_1_BZ2S Al Datafiles » o
V6 | 01zf-bes, elettratrieste, it|DIGIFL: |FRONTEMD _SHUTTER_DIGI_1_BiZ 2l D atafiles X

R H G LRV AR T TRE 36 LR L d LN v
Custom Formulas
ables | mbine different wvalues in a "function style" representation plots
| :" 'u:: < here for a full list o :r'ai able operators and functions
z |‘u’4 an | Scale 1 J
v |u1,."~..-'3 on | Scale 1 J
u |6 AND B AND B4 > 220) on | Scale 2 7|
FPrioea=n WErd SRS SSrriiias
i
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DANT Status ...

@ Currently Supported Logs: Beamline Control System,
Beamline Access Control System Storage Ring -

@ Average archived records Indexing (hourly): 35,0 0

@ Maximum Acceptable Fetched Values for a Sin JJ~ Plot
[upon current hardware]: 35.000

@ Average Monthly Stored Records: ar

tware for
Measuremernis

reqmred
Qo Record Size: 94bytes
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et ... and future developments

tware for
Measuremernis

@ Integration with Other Analysis
Tools/Instruments

= Add Java Support (applet analysis)
« Permit Realtlme Analysis

e
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