
In the sociology of small- to mid-sized (O(100) collaborators) experiments the issue of data collection and storage is sometimes felt as a residual problem  for which well-established solutions are known.

Still, the DAQ system can be one of the few forces that drive towards the integration of otherwise loosely  coupled detector systems. As such it may be hard to complete with off-the-shelf components only.

LabVIEW and ROOT are the (only) two software systems that were assumed to be familiar enough to all collaborators of the AEgIS (AD6) experiment at CERN:

working out of the GXML representation of LabVIEW Data types, a semantically equivalent representation as ROOT TTrees was developed for permanent storage and analysis. All data in the experiment

is cast into this common format and can be produced and consumed on both systems and transferred over TCP and/or multicast over UDP for immediate sharing over the experiment LAN.

We describe the setup that has been able to cater to all run data logging and long term monitoring needs of the AEgIS experiment so far.
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AEgIS Data Atom

Name
String containing a (hierarchical) unique name for this 
object. The format of a data atom with a given name 
should not be changed.

Timestamp of the moment the data was acquired, in both string, 
struct timespec and reference clock counts 
format.

Data Instance of a scalar, vector or
structured data type, compatible with LabVIEW TM types.

NI LabVIEWTM
(we were denied permission to use the LabVIEW logo!)

GXML:

<GXML_
Root>

<Name 
type='

String
'>

   a_t
est_cl

uster<
/Name>

<Times
tamp m

ems='4
'>

<str t
ype='S

tring'

   16:
18:09.

220036
 09/20

/2016<
/str>

<tv_se
c type

='U64'
>14743

81089<
/tv_se

c>

<tv_ns
ec typ

e='U32
'>2200

36174<
/tv_ns

ec>

<Clock
 type=

'U64'>
0</Clo

ck>

</Time
stamp>

<Data 
mems='

3'>

<doubl
e_val 

type='
DBL'>

   1.2
344999

999999
999307

</doub
le_val

>

<int_v
al typ

e='I32
'>1234

5</int
_val>

<strin
g_val 

type='
String

'>

   tes
t stri

ng</st
ring_v

al>

</Data
>

</GXML
_Root>

******************************************************************************
*Tree    :test1_cluster: test1_cluster                                       *
*Entries :        1 : Total =            4542 bytes  File  Size =       1030 *
*        :          : Tree compression factor =   1.00                       *
******************************************************************************
*Br    0 :__timestamp_s : __timestamp_s/D                                    *
*Entries :        1 : Total  Size=        716 bytes  One basket in memory    *
*Baskets :        0 : Basket Size=      32000 bytes  Compression=   1.00     *
*............................................................................*
*Br    1 :__timestamp_ns : __timestamp_ns/i                                  *
*Entries :        1 : Total  Size=        710 bytes  One basket in memory    *
*Baskets :        0 : Basket Size=      32000 bytes  Compression=   1.00     *
*............................................................................*
*Br    2 :__clock   : __clock/l                                              *
*Entries :        1 : Total  Size=        680 bytes  One basket in memory    *
*Baskets :        0 : Basket Size=      32000 bytes  Compression=   1.00     *
*............................................................................*
*Br    3 :double_val : double_val/D                                          *
*Entries :        1 : Total  Size=        698 bytes  One basket in memory    *
*Baskets :        0 : Basket Size=      32000 bytes  Compression=   1.00     *
*............................................................................*
*Br    4 :int_val   : int_val/I                                              *
*Entries :        1 : Total  Size=        668 bytes  One basket in memory    *
*Baskets :        0 : Basket Size=      32000 bytes  Compression=   1.00     *
*............................................................................*
*Br    5 :string_val : string_val/C                                          *
*Entries :        1 : Total  Size=        702 bytes  One basket in memory    *
*Baskets :        0 : Basket Size=      32000 bytes  Compression=   1.00     *
*............................................................................*

All data that's read&written to and 
from LabVIEWTM and ROOT is

transferred in GXML format:

Monitoring data display
(JavaScript)

C++ classes accessible from interactive ROOT:

Data saved as ROOT  TTree:

What didn't work as expected:

● The custom memory allocator in 32-bit LabVIEWTM makes
 array copies very slow and painful. Had to move GXML
 generation from the reference VIs to ad-hoc DLLs.

● O(107)-member arrays started appearing in the lifetime
 of the experiment. Had to move away from a wasteful XML
 representation and allow base64 transfer of array data.

● Had to switch XML engine en-route from Root::TDOMParser
 to RapidXML because of stability and performance issues.

Main features:
● One common format for all data,
 both monitoring and physics.
●Easy to interface with LabVIEWTM -
reference library provided by NI.

● Data can be distributed/shared
   via UDP multicasting.
● Data can be received and handled
 in interactive ROOT.

● Long term storage as ROOT TTrees.

Custom LabVIEW VIs:
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