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J. Kotarnski Nexus at DESY - Tango meeting, ALBA 2013



Nexus at PETRA Il beamlines

Why Nexus ?

@ The infernal structure of the Nexus files can be
adopted to specific experimental techniques

@ Metadata can be stored for a complete description
of the measurement

@ Nexus can store many image frames that are created
by a measuring sequence in a single file.
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Nexus at PETRA Il beamlines

Why Nexus ?

@ The infernal structure of the Nexus files can be
adopted to specific experimental techniques

@ Metadata can be stored for a complete description
of the measurement

@ Nexus can store many image frames that are created
by a measuring sequence in a single file.

This way data can be managed efficiently
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PNI C++ libraries

Simply creation of Nexus files in C++ (HDRI project)

@ libpnicore provides

o types of well defined size

e templates for buffers and arrays

@ reader code to import data from proprietary formats
@ libpniio classes

e write Nexus files using HDFS as its storage back-end

e make the development independent of the Nexus API
@ python-pniio Python bindings via the Python

package

All libraries are actually in use to develop the software
required to establish Nexus as a data format at DESY.
http://code.google.com/p/pni-libraries/
http://www.pni-hdri.de
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Nexus Data Tango Server - NexDalaS

Facility
Storage

Facility databases
providing administrative
information

Nexus Data
Server

Tango/Sardana/Epics
Control Client I.‘

Exp. Hardware

We move the responsibility for data IO out of the control
client (CC) info a separate Tango server:

the Nexus Data Server (NexDaTasS)
http://code.google.com/p/nexdatas/
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Nexus Data Tango Server - NexDalaS

Facility databases ;'a:::];tye
providing administrative 9
information \

Nexus Data
Server

Tango/Sardana/Epics

Control Client I‘

To Communicate with this server the control system must
only be aware of TANGO
for which bindings exist to many languages

Exp. Hardware

J. Kotarnski Nexus at DESY - Tango meeting, ALBA 2013



Nexus Data Tango Server - NexDalaS

Facility databases ;:::];tye
providing administrative 9
information \

Nexus Data
Server

Tango/Sardana/Epics

Control Client I‘

The server creates Nexus files and fills its field and
attributes from various data sources (DS)

e directly from the CC (also SARDANA) using JSON strings e
e other TANGO servers o databases e external DS e

Exp. Hardware
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Nexus Data Tango Server - NexDalaS

Facility
Storage

Facility databases
providing administrative
information

Nexus Data
Server

Tango/Sardana/Epics

Control Client I‘

As configuration data the server needs 1o know
@ structure of the Nexus tree for a particular entry
@ datasources for each field in the tree
@ strategy when and how the data is fetched/written

Exp. Hardware

J. Kotarnski Nexus at DESY - Tango meeting, ALBA 2013



Extra Tags

Nexus server configuration as NXDL code includes extra
tags for storage strategy and data sources

The <strategy> attributes:
@ mode —when the data is fetched:
@ INIT —during opening a new entry
@ STEP — when the record() command is performed
@ FINAL - atf the time of closing the entry
@ POSTRUN — during post-processing stage

@ trigger name of the related trigger in STEP mode
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Extra Tags

Nexus server configuration as NXDL code includes extra
tags for storage strategy and data sources

The <strategy> attributes:
@ mode —when the data is fetched:
@ INIT —during opening a new entry
@ STEP — when the record() command is performed
@ FINAL - atf the time of closing the entry
@ POSTRUN — during post-processing stage

@ trigger name of the related trigger in STEP mode

The <datasource> attributes:
@ type —type of data source:
@ CLIENT - communication with client via JSON strings
@ TANGO — data from Tango servers
e DB - data from databases
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Extra Tag Example

TANGO datasource in STEP mode

<field name="tth" type="NX_FLOAT" unit="degree">

</field>
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Extra Tag Example

TANGO datasource in STEP mode

<field name="tth" type="NX_FLOAT" unit="degree">
<strategy mode="STEP" trigger="triggerl"/>
<datasource type="TANGO">
<device hostname="haso.desy.de"
member="attribute"
name="p09/motor/exp.01"
port="10000"/>
<record name="Position"/>
</datasource>
</field>
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Extra Tag Examples

CLIENT datasource

<datasource type="CLIENT">
<record name="counter_1"/>
</datasource>
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Extra Tag Examples

CLIENT datasource

<datasource type="CLIENT">
<record name="counter_1"/>
</datasource>

DataBase datasource

<datasource type="DB">
<database dbname="tango" dbtype="MYSQL"
hostname="haso.desy.de"/>
<query format="SPECTRUM">
SELECT pid FROM device limit 10
</query>
</datasource>
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Example client code

A short example should show how easy it is to use the
server from a client application:

import PyTango

device = "p09/tdw/r228"
dpx = PyTango.DeviceProxy (device)
dpx.Init ()

# open a new file to store data in
dpx.FileName = "test.hb"
dpx.OpenFile ()

# send configuration for a new entry

# and write initial data (strategy type INIT)

xml = open("configuration.xml", ’‘r’).read()
dpx.TheXMLSettings = xml

dpx.TheJSONRecord = ' {"data": {"parameterA":0.2}}’
dpx.OpenkEntry ()
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Example client code

# experiment main loop
# (write data with strategy STEP)
for i in range (100):
dpx.Record (' {"data": {"counter.expO0l":0.1x1,
"counter.exp02":1.1x1i}}")

# write final data (strategy FINAL)

# — close the entry — close the file
dpx.TheJSONRecord = ' {"data": {"parameterB":0.3}}’
dpx.CloseEntry ()

dpx.CloseFile ()
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Configuring the server

Optional elements

!

Control Client

For quite static and not too complex experiments creating
the configuration NXDL stream for the Nexus Data Server
should be easy and could be done by the control client
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Configuring the server

Optional elements

!

Configuration Client § Control Client
Tool ‘

For complex experiments we shift
the complexity of the client code from writing the Nexus file
info creating an advanced NXDL stream

J. Kotarnski Nexus at DESY - Tango meeting, ALBA 2013



onent Designer

e BTG D)
Fle Edit Component ltems Server View Window Help
Yald@ g X [ | & e o
Cotections aw (& Component: desy_defaut ST Y Datasource: exp_coz —Eix
Companerts | e [cuinT <] [y ][ peset
s e | yame: (end tme aaly |
desy_defaut B || < defnition = = Name: [exp_co2
< growp MWentry | Lnk Datasource | Reset |
mcaol_exp 1 - Jrome
measonexp 2 » fleld: rame wecw it || Becordname: _exprz
measol erps group: data Wi
measTo1 exp b fekd: experment identfer W Crr YOS I 5
point_nb = field: start_time NX_DAT —— =
5ca_exp_mca0l » doc. Iype: [other 3| [femme]
sca_exp meanz 3 datasource: stat_time. CLIENT
sca_exp meats oy Dmensons: | 0 x
sca_exp_meast B ——
P = avtroutes: [ agd ) | gemove |
scns  datasource: end tine CLENT =
scone suategy
sl postioner » grop: mstument st
sz 01 Group: monitor Wxmont
e
end time - tmescamp when the
“xperment stopped e ][ stoe ][ gose ]
-y Component ] %)
swve | st || cose | o N
ame: [exp_mator o)
= definition - o o
= oy encry2. pe: [wpositiner ] [_eset
< group nstrament =
& peup, detactor atrbures: [ aga | [ gemove
= field: value Name Value,
- traceay
b datasorces exp_moto
> group:data
o bk exp_moto1
e
x5 men - ; o |

The Configuration Client Tool which allows to create XML

configuration files, separate components as well as
datasources
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Components and their merging

NXinstrument:
instrument

NXdetector:
detector

First
Component
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Components and their merging
entry entry

NXinstrument: NXinstrument:
instrument instrument
- 1
NXdetector: NXsource:
detector source
L] L
NXmonochomator:
mono
First Second
Component Component
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NXentry:
entry

NXentry:
entry

NXinstrument:

NXinstrument:

Components and their merging

NXinstrument:

instrument instrument instrument
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NXdetector: NXsource: NXsource:
detector source source
I e I I
NXmonochomator: NXsource:
mono source
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Nexus Configuration Server

Optional elements

!

Configuration Client § Control Client
Tool ‘
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Nexus Configuration Server

Optional elements

Configuration Client \ Control Client
Tool

Configuration Server

e manages different beamline configurations
e provides the required configuration stream
to the Control Client (CC)
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Nexus Configuration Server

Optional elements

Configuration Client \ Control Client
Tool

e aOcts as a central storage facility
for experiment configurations

e several Control Clients on a beamline can rely
on the same configuration data
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Nexus Configuration Server

Optional elements

Configuration Client \ Control Client
Tool

e back-end MySQL DB contains
components and datasources

e when final configuration is built components are filled
with required datasources and merged

J. Kotarnski Nexus at DESY - Tango meeting, ALBA 2013



Nexus Configuration Server

Control Client Configuration Server

Request for components

r
Available components I

v
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Nexus Configuration Server

Control Client Configuration Server

Request for components

r
Available components |

v

Selected Components

r
XML Configuration I

Control client does not have to take care
about creating the configuration

Nexus at DESY - Tango meeting, ALBA 2013



First data on P02

Currently we are deploying the software
at PO2/P03 PETRA Il beamlines
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First data on P02

Currently we are deploying the software
at PO2/P03 PETRA Il beamlines
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Conclusions

Storage Software
@ PNI C++ libraries v 0.9.1
@ Tango Data Serverv 1.1.4

@ Component Designer (Configuration Client Tool)
v 1.2.1 under tests

@ Configuration Serverv 1.1.2
@ Sardana Conftrol Client v 1.0.2
@ Command Line Tools v 1.0.0
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Conclusions

Storage Software
@ PNI C++ libraries v 0.9.1
@ Tango Data Serverv 1.1.4

@ Component Designer (Configuration Client Tool)
v 1.2.1 under tests

@ Configuration Serverv 1.1.2
@ Sardana Control Client v 1.0.2
@ Command Line Tools v 1.0.0

Thank You
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