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Outline 

¤  MMDAQ  
¤  version 1  

¤  version 3 

¤  Satellite software 
¤  Event browser 

¤  RecoMM 

¤  BATreco 
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CERN SVN 

CERN svn: Open to CERN users 

svn co svn+ssh://nice@svn.cern.ch/reps/mamma/PROJECT/
trunk . 

PROJECT = mmdaq, mmdaq3, eventbrowser, recomm, 
batreco 

web access : https://svnweb.cern.ch/cern/wsvn/mamma 

(keep copyright, contribute back) 
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MMDAQ  
MMDAQ v1 
MMDAQ v3 
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MMDAQ Requirements 

¤  Requires (developed with the latest versions) 
¤  GCC 4.2 – Mac Os X, SLC 5 (no C++11) 
¤  Linux/Mac with X Window 
¤  BOOST (compiled) 
¤  ROOT 

¤  PC with dedicated NIC to SRS FEC (with jumbo frames) 

¤  Slow control  
¤  srsSc2.vi (requires LabView) 
¤  SDC v1 or v2 (requires Qt libraries) 
¤  SC shell scripts (requires user’s tolerance) 

¤  Correct set up of the SRS electronics (!) 
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MMDAQ – APC25 zero suppression 
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¤  Pedestal run  
¤  Measurement of mean and standard deviation of pedestals 
 

¤  Channel is removed if 
Sum(Qtb)/Ntb < Pedestal_stddev * user_factor 
Ntb – number of time bins 
Qtb  = Pedmean - Qraw  
user_factor – defined in GUI 

 

¤  Otherwise full vector of ADC data is saved 

¤  Sensitive to Pedestal shifts, not detected/corrected 

¤  No common-mode correction 



Screen Shot MMDAQ 1 – APV RAW 
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1) Run type 
2) Run Control (R/S/P) 
3) Comments 
4) Monitor on/off 
5) Run Number 
6) Chambers  
    /Chips 
7) Display options 
     (RAW frames) 
8) Event counter 
9) Internal queue 
10) Error counter 
11) Terminal output 

1 
2 

3 4 

5 

6 
7 

8 9 10 



Screen Shot MMDAQ 1 – APV Event 1D 
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Views: 
 
1)  RAW UDP 
2)  1D q(s),t(s) 
3)  2D q(s,t) 
4)  Statistics: 

Hit map,  
Charge 
Time 



Shifter Instructions 
Expert job: 

¤  Write configuration file 

¤  Verify SRS, APV settings - Dry mode  
¤  RAW chip output in monitoring 
¤  No error messages 

Shifter Instructions: 

¤  Pedestal 
¤  Internal trigger – Save Pedestal (repeat as needed over time) 
¤  Load Pedestal  

¤  Physics 
¤  External trigger – Save Physics , zero-suppressed data 
¤  Monitor error messages 

DAQ Start run – SRS-SC Enable Acq. – SRS-SC Stop Acq. – DAQ Stop run 
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MMDAQ 1 Features 

Features: 

¤  Compact 

¤  Online zero-suppression 

¤  APV25 RAW and FEC ZS-1 
(not peak-finding) 

¤  Integrated online monitoring 

¤  Saves ROOT files 

Limitations: 

¤  1 FEC 

¤  APV25 only 

¤  Limited bandwidth ~100Hz 
¤  12MB/s (16x APV x 27 time bins) 
¤  Shameful (1/10th of 1Gbps link) 
¤  Skip events when internal queue 

>1500 frames 

¤  Event Building on End of Event 
frames (FAFA frames) only 
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MMDAQ 1 Configuration 
Flat text file : 

¤  Local IP address 

¤  Remote IP address 

¤  Data Paths 

¤  List of Chips 

¤  List of Chambers 

¤  Parameters of the Chambers and Connections 

Mapping file: chips’ channels ßà chambers’ strips 

¤  Difficult to change the configuration 
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#####################################################
####### 
# CHAMBERS, list of names, strips, their connection to APV chips 
#####################################################
####### 
#Chambers are ordered from front to back of beam incidence 
mmdaq.Chambers: Tmm2 
mmdaq.Chamber.Tmm2.Strips: X, Y 
mmdaq.Chamber.Tmm2.Strips.X.Angle: 90.0 
mmdaq.Chamber.Tmm2.Strips.X.Chips: APV0 
mmdaq.Chamber.Tmm2.Strips.X.Pitch: 0.25 
mmdaq.Chamber.Tmm2.Strips.X.Min: 1 
mmdaq.Chamber.Tmm2.Strips.X.Max: 361 
mmdaq.Chamber.Tmm2.Strips.Y.Angle: 0.0 
mmdaq.Chamber.Tmm2.Strips.Y.Chips: APV2 
mmdaq.Chamber.Tmm2.Strips.Y.Pitch: 0.25 
mmdaq.Chamber.Tmm2.Strips.Y.Min: 1 
mmdaq.Chamber.Tmm2.Strips.Y.Max: 361 



MMDAQ ver. 3 
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Comparison 

MMDAQ1 

¤  GUI Integrated 

¤  APV only 

¤  1 FEC 

¤  1 NIC 

¤  EB on FAFA frames  

¤  Configuration complicated 

MMDAQ3 

¤  No assumptions on electronics type 

¤  Scalability (processing by FEC) 

¤  GUI External 

¤  Supported: APV25, VMM1, VMM1 trig 

¤  Multiple FEC (tested with 2) 

¤  1 local NIC (more to be done) 

¤  EB modes: Trigger#, SRS Time Stamp, 
FAFA frame 

¤  Configuration simplified 

¤  Faster (no special care until now) 
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Static Parts 

MMDAQ3: XML Configuration 

Main.xml 
 

IP, LOG, 
PATH 

SRS.xml 
<fec id = "1"> 

<name>FEC1</name>  

<ip>10.0.0.2</ip> 

<chip id = "0" type = ”APV25"> <name> 
APV.1.00 </name>   </chip> 

… 

Detector.xml 
<chamber name = ”Tmm2"> 

<config_file>T-chamber.xml</config_file> 

<position> …</position>  

<connector name = "C0">  

<chip> <name>APV.1.00</name>  

</chip>  

<map_file>APV-map.txt</map_file>  

</connector>  

</chamber> 

       

T-chamber.xml 
geometry 

Connector C0 

Connector C1 

… 

T-C0-Map  
strip-pin 

APV Map 
Apv channel-pin 

03/12/12, RD51-MiniWeek M.Byszewski, CERN 

14 

•  Simple 
•  Build from static files 
•  EB: trigger, timestamp, EoE 
•  5 min to change test beam 

configuration (not 30 min) 

List of fecs/chips 

List of chambers 
Connection of chips 



MMDAQ3 Internals 
¤  Recreates Electronics configuration (FECs, Chips) 

¤  Data is assigned to FECs, chips 

¤  Parallel processing 
¤  àMonitoring (future) ( /fec; /chip; /channel;) 

¤  EB: Buffering time of events 
¤  (wait for data that may not come – VMM) 

¤  APV25 must send data – handle missing data (not done) 

¤  Consistency checks (console output) 
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à Source FEC 
à Counter 

à HW type, Source Chip 
à  Trigger number 

Source IP 

w
a

iti
n

g
 

Saveà 

Saveà 



MMDAQ v3 – External GUI 
¤  Online monitoring becomes a user-replaceable part  

¤  Baseline will be provided 

¤  (for pads?) 

¤  Qt-based monitoring exists 
¤   àKonstantinos Ntekas 
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MMDAQ v3 – Heterogeneous data sources 

¤  Could read and store any data   
¤  as long as it comes through Ethernet  
¤  and follows SRS guidelines for data format 

¤  New front-end electronics requires creating new classes and 
methods: 
¤  (more than one: Event, Chip, Channel, RootFiller, Pedestal) 
¤  Errors? 
¤  Subtract Pedestal / Suppress zeros ? 
¤  Correct crosstalk ?  

¤  Supported now:  
¤  APV25-RAW, APV25-ZS (full, peak, to re-test), VMM1 
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mmdaq v3 – Tests 
During October / November test beam: 

¤  APV25 only 
¤  2 FEC + CTF card, trigger via NIM 
¤  A few runs were OK but tested only 12 chips 

¤  APV25 + VMM1 BNL-mini-DAQ + BNL-FPGA-trigger evaluation board 
¤  16 APV25 = 1 FEC 
¤  16 VMM1 = 16 small FECs 
¤  1 Trigger data (TCP) 

¤  Faster than mmdaq v1 (which is easy …)  

Tests to perform: 

¤  Multiple FECs with full load (RD51’s telescope?) 

¤  Rates 
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Event Browser 
RAW ROOT tree 
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Event Browser Screen Shot - Statistics 
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1)  Chambers / 
Layers / 
Readouts 

2) Event number 
3) Views: 

1D 
2D 
Statistics 
Pedestal (tba) 

 

1

2

3



Full Event  
November 27, 2012 M. Byszewski, MM Weekly 
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Tmm2 (APV) 

Tmm3 
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X axes 
[ strip numbers] 



Event Browser Screen Shot - 1D 
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recomm 
Data preparation, 
Clusterisation, reconstruction 
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recomm 
¤  Data preparation 

¤  Individual strip filtering 
¤  Event filtering 
¤  User selectable time and charge definition (fit, qmax, cfd) 
¤  à filtered raw tree 
¤  BAT Si telescope merging and synchronisation àBAT tree (clusters, tracks) 

¤  Clusterisation 
¤  User-defined parameters 
¤  1D-charge only 
¤  à1D clusters (separate X,Y,..) trees 

¤  2D Hit reconstruction 
¤  à3D space hit tree 

¤  Adapt example configuration file – in SVN 

¤  Used by RD51 tracker software (?) 
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Future 
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Next future - mmdaq 
¤  Monitor and Report  

¤  On system level, monitor dropped UDP packets (1,3) 
¤  Online display and validation of pedestal runs (1,3) 
¤  Handle APV25 missing data (3) 
¤  Propagate error codes to data file(3) 

¤  Provide a version of Event Browser for online monitoring (pads) (3) 

¤  Speed (3) 
¤  Add io service pool for NIC buffer readout (also to v.1 ?) 
¤  Support for multiple local addresses (multiple NICs) 

03/12/12, RD51-MiniWeek M.Byszewski, CERN 

26 

-bash-4.1$ ifconfig eth0 
eth0      Link encap:Ethernet  HWaddr 78:AC:C0:9F:93:F3   
          inet addr:10.0.0.3  Bcast:10.0.0.255  Mask:255.255.255.0 
          inet6 addr: fe80::7aac:c0ff:fe9f:93f3/64 Scope:Link 
          UP BROADCAST RUNNING MULTICAST  MTU:9000  Metric:1 
          RX packets:2649336 errors:0 dropped:130298 overruns:0 frame:0 
          TX packets:158 errors:0 dropped:0 overruns:0 carrier:0 
          collisions:0 txqueuelen:1000  
          RX bytes:18868231042 (17.5 GiB)  TX bytes:15433 (15.0 KiB) 
          Interrupt:19 Memory:f0500000-f0520000  



Next future - recomm 
¤  Support mmdaq3 data format 

¤  RAW leaf names 

¤  XML configuration 

¤  Support for other than APV25 chip types (VMM1) 
¤  Verify dependency on vectored charge 

¤  Verify units of time 

¤  Read multiple RAW trees 
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Future 
C++ programmer needed to continue 
DAQ development. Essential: C++, Multi-
threading, BOOST, STL,  ROOT, Linux 
network 
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Thank you 



Backup and data formats 
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mmdaq	
   v.1:	
   Standard	
   test-­‐beam	
   data	
  
acquisi5on	
  +	
  monitoring	
  (APV25	
  only	
  ,	
  1	
  FEC)	
  
	
  ROOT	
  file	
  output:	
  raw	
  tree	
  (APV	
  raw	
  data,	
  zero	
  suppressed,	
  no	
  empty	
  events,	
  event	
  
numbers	
  not	
  consecu5ve)	
  
event	
  number	
   	
  Br	
  	
  	
  	
  0	
  :apv_evt	
  	
  	
  :	
  apv_evt/I	
   	
  	
  
daq	
  5me	
  stamp	
   	
  Br	
  	
  	
  	
  1	
  :5me_s	
  	
  	
  	
  :	
  5me_s/I	
  	
  	
  	
  
daq	
  5me	
  stamp 	
  Br	
  	
  	
  	
  2	
  :5me_us	
  	
  	
  :	
  5me_us/I	
  
srs	
  fec	
  number	
   	
  Br	
  	
  	
  	
  3	
  :apv_fecNo	
  :	
  vector<unsigned	
  int>	
  	
  
chip	
  id	
  in	
  fec	
  	
   	
  Br	
  	
  	
  	
  4	
  :apv_id	
  	
  	
  	
  :	
  vector<unsigned	
  int>	
  	
  
channel	
  id	
  in	
  chip	
  Br	
  	
  	
  	
  5	
  :apv_ch	
  	
  	
  	
  :	
  vector<unsigned	
  int>	
  	
  
chamber	
  name	
   	
  Br	
  	
  	
  	
  6	
  :mm_id	
  	
  	
  	
  	
  :	
  vector<string>	
  	
  	
  	
  	
  	
  	
  
readout	
  number*	
  Br	
  	
  	
  	
  7	
  :mm_readout	
  :	
  vector<unsigned	
  int>	
  	
  	
  	
  
strip	
  number	
   	
  Br	
  	
  	
  	
  8	
  :mm_strip	
  	
  :	
  vector<unsigned	
  int>	
  
ADC	
  data	
   	
   	
  Br	
  	
  	
  	
  9	
  :apv_q	
  	
  	
  	
  	
  :	
  vector<vector<short>	
  >	
  	
  
ignore	
   	
   	
   	
  Br	
  	
  	
  10	
  :apv_presamples	
  :	
  apv_presamples/I	
  
	
  



mmdaq	
   v.1:	
   Standard	
   test-­‐beam	
   data	
  
acquisi5on	
  +	
  monitoring	
  (APV25	
  only	
  ,	
  1	
  FEC)	
  
	
  
ROOT	
  file	
  output:	
  
config	
  (DetConfig)	
  folder	
  with	
  TEnv	
  containing	
  mmdaq	
  configura5on	
  file	
  
.ls	
  
config-­‐>cd()	
  
TEnv-­‐>Print()	
  



mmdaq3	
  trees	
  (apv_raw,	
  bnl_raw	
  …)	
  
 //common branches (tree branch name in quotes) !
         ULong64_t   m_evt;               // "evt",  event id, is one of: DaqTime, SrsTimeStamp, 
SrsTriggerNumber!
         UInt_t   m_evt_error;            // "error" , data consistency error (n/a yet) !
         int      m_time_s;               // "daqTimeSec "DaqTime (stamped by the daq) !
         int      m_time_us;              // "daqTimeMicroSec", DaqTime (stamped by the daq) !
         int      m_srs_time_stamp;       // "srsTimeStamp", srs time stamp (counter of clock cycles) !
         UInt_t   m_srs_trigger_counter;  // "srsTrigger", trigger number!
!
         std::vector<UInt_t>      m_fec;     ///electronics address - FEC id number !
         std::vector<UInt_t>      m_chip;    ///electronics address - Chip number within FEC !
         std::vector<UInt_t>      m_channel; ///electronics address - Channel number within chip !
         std::vector<std::string> m_chamber; ///detector address - Chamber name (possibly 'unmapped') !
         std::vector<int>         m_layer;   ///detector address - Chamber Layer number !
         std::vector<char>        m_readout; ///detector address - Chamber readout strips (a letter, 'E' 
means error/unmapped) !
         std::vector<int>         m_strip;   ///detector address - Strip number within readout !
         !
!
//branches specific to VMM1 !
         std::vector<double> m_charge; ///VMM1 charge value, PDO !
         std::vector<double> m_time;   ///VMM1 time value, TDO !
!
!
//OR branches specific to APV25 !
         std::vector<std::vector<short> > m_charge; ///VMM1 charge value, PDO !
	
  


