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MMDAQ Q&A

ATLAS micromegas DAQ

DAQ), Online monitoring, data formats

Satellite software
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Outline

0 MMDAQ Si ’relz\lope MIABIAE
O version 1 BAT reco
O version 3 (sync)
O Satellite software BAT ROOT RAW ROOT
O Event browser trees trees
O RecoMM
O BATreco RecoMM Y

Cluster, hit

NOIGIRIGCEEN




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

CERN SVN

CERN svn: Open to CERN users

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

PROJECT = mmdag, mmdag3, eventbrowser, recomm,
batreco

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

(keep copyright, contribute back)
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MMDAQ

MMDAQ v
MMDAQ v3 E j
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MMDAQ Reqguirements

Requires (developed with the latest versions)
O GCC4.2-Mac Os X, SLC 5 (no C++11)

O Linux/Mac with X Window

O BOOST (compiled)

O ROOT

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

Slow conftrol

O srsSc2.vi (requires LabView)

O SDC vl orv2 (requires Qt libraries)

O SC shell scripts (requires user’s tolerance)

Correct set up of the SRS electronics (!)
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MMDAQ - APC25 zero suppression

Pedestal run
O Measurement of mean and standard deviation of pedestals

Channel is removed if
Sum(Qy,)/Nfb < Pedestal_stddev * user_factor
N;, — humber of fime bins

be - Pedmeon - Qrow
user_factor — defined in GUI

Otherwise full vector of ADC data is saved
O Sensifive to Pedestal shifts, not detected/corrected

No common-mode correction
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Screen Shot MMDAQ | — APV RAW
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APV Event 1D

dp =2 £13°C Sunjun10,11:57 PM dateuser (DAQ user)
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Screen Shot MMDAQ |
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Shifter Instructions

Expert job:

Write configuration file

Verify SRS, APV settings - Dry mode
O RAW chip outputin monitoring
O No error messages

Shifter Instructions:

Pedestal

O Internal trigger — Save Pedestal (repeat as needed over time)
O Load Pedestal

Physics
O External trigger — Save Physics , zero-suppressed data
O 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 ZS8-1
(not peak-finding)

Integrated online monitoring

Saves ROOT files

Limitations:
O 1FEC
O APV25 only

O Limited bandwidth ~100Hz
O 12MB/s (16x APV x 27 time bins)
O Shameful (1/10™ of 1Gbps link)

O Skip events when internal queue
>1500 frames

O Event Building on End of Event
frames (FAFA frames) only
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MMDAQ 1 Configuration

Flat text file :

HHAHHHHARHHHARHHHARHHHARHHH AR HHHAAHHHAAHHHAAHHHAHHHHH
HH#H#HHH
# CHAMBERS, list of names, strips, their connection to APV chips

Local IP address BH R R AR AR AR AR R R
HH#tH#HH#H
#Chambers are ordered from front to back of beam incidence

Remote IP address mmdag.Chambers: Tmm?2
mmdaqg.Chamber.Tmm2.Strips: X, Y
mmdag.Chamber.Tmm?2.Strips.X.Angle: 90.0
mmdag.Chamber.Tmm?2.Strips.X.Chips: APVO

DOTO POThS mmdag.Chamber.Tmm?2.Strips.X.Pitch: 0.25
mmdag.Chamber.Tmm?2.Strips. X.Min: 1

. . mmdaqg.Chamber.Tmm?2.Strips.X.Max: 361

|-|ST Of ChlpS mmdaqg.Chamber.Tmm2.Strips.Y.Angle: 0.0
mmdag.Chamber.Tmm?2.Strips.Y.Chips: APV2
mmdag.Chamber.Tmm2.Strips.Y.Pitch: 0.25

List of Chambers mmdaq.Chamber.Tmm2.Strips.Y.Min: 1
mmdaqg.Chamber.Tmm?2.Strips.Y.Max: 361

Parameters of the Chambers and Connections

#MB TA 31/10/2012
#

X y X Y
APVid: © 2 1 3
Chamber: Tom2  Tmm2  Tmm3
%] 148 148 148 148
. . . . 1 147 147 147 147
Mapping file: chips’ channels €<-> chambers’ strips : 49 19 10 14
4 150 150 150 150
5 145 145 145 145

O Difficult fo change the configuration
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Comparison

MMDAQI

GUl Integrated
APV only

1 FEC

1 NIC

EB on FAFA frames

Configuration complicated

03/12/12, RD51-MiniWeek

MMDAQS3

No assumptions on electronics type
Scalability (processing by FEC)

GUI External

Supported: APV25, VMMI1, VMM 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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MMDAQS: XML Configuration

v

( SRS.xml
<fecid="1">
<name>FEC1</name>
<ip>10.0.0.2</ip>

<chip id ="0" type = "APV25"> <name>

« Simple

 Build from static files

- EB: trigger, fimestamp, EOE
« 5 min fo change test beam

APV.1.00 </name> </chip> configuration (not 30 min)
Main.xml | [ ... Y,
e RN
Detector.xml \
lPP,I&CT)I—? <chamber name = "Tmm2"™>
<config_file>T-chamber.xml</config_file> " T-chamber.xml
<position> ...</position> geometry
.. \ <connector name ="C0"> _ Connector CO 1-C0-Map
<chip> <name>APV.1.00</name> < Connector C1 strip-pin
</chip> |
<map_file>APV-map.txt</map_file>
APV Map
</connecior> Apv channel-pin
. </chamber> P e
\\\7




WARN:
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MMDAQS3 Internals

Recreates Electronics configuration (FECs, Chips)
O Datais assigned to FECs, chips

O Parallel processing

O ->Monitoring (future) ( /fec; /chip; /channel;)

EB: Buffering tfime of events

03/12/12, RD51-MiniWeek

O (wait for data that may not come — VMM) | O)

O APV25 must send data — handle missing data (not done) E

O

Consistency checks (console output) 2

FEC event without data frames (consecutive FAFA frames)
Save>
________ Source P - Source FEC
______ > Counter
- HW type, Source Chip Save>
- Trigger number

UDP Layer

o Data
Data

| —
Q
>
o
-
©
=
0
>
==
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MMDAQ v3 - External GUI

Online monitoring becomes a user-replaceable part
O Baseline will be provided

[ | mmbDaq GUI v0.1 —[c]

v M Tmm2 7]

n (fo r p O d S 8 ) Element Selection (A Event Display | Statistics | Statistics Chips | Statistics Advanced = DAQ Statistics | Apv Raw | CrossTalks = Pedestals

Qt-based monitoring exists| ™ zwua

O ->Konstantinos Ntekas iy

v M Tmmé

M APV.1.13

APV.1.15
vomn

[J VMM1.16.00

[J vMM1.17.00 3 =
v T2 - C ™

[J vMM1.18.00

[J vMM1.19.00
v 073

[J VMM1.20.00

[J VMM1.21.00
v T4

[0 VMM1.22.00

[J vMM1.23.00
v 715

[J vMM1.24.00

[J VMM1.25.00

sz [ Ta

Pl

re .

al

Comments for Daq

Run # : Event # : 1856 Daq Status : Advanced :



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

MMDAQ v3 — Heterogeneous data sources

Could read and store any data
O aslong as it comes through Ethernet
O and follows SRS guidelines for data format

New front-end electronics requires creating new classes and
methods:

O (more than one: Event, Chip, Channel, RootFiller, Pedestal)
O Errorse

O Subtract Pedestal / Suppress zeros ¢
O Correct crosstalk ¢

Supported now:
O APV25-RAW, APV25-7S (full, peak, to re-test), VMMI
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mmdag v3 — Tests

During October / November test beam:

APV25 only
O 2FEC + CTF card, trigger via NIM
O A fewrunswere OK but tested only 12 chips

APV25 + VMM1 BNL-mini-DAQ + BNL-FPGA-trigger evaluation board
O 16 APV25=1FEC
O 16 VMMI =16 small FECs

O 1 Trigger data (TCP)

Faster than mmdaqg v1 (whichis easy ...)

Tests to perform:

O Multiple FECs with full load (RD51's telescope?)

O Rates

03/12/12, RD51-MiniWeek
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Event Browser

RAW ROOT tree

=N

Event
Browser
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Event Browser Screen Shot - 1D
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RecoMM

recomm e

Data preparation,
Clusterisation, reconstruction Cluster, hit

NOIGIRIGCEIEN
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recomm

Data preparation

Individual strip filtering

Event filtering

User selectable time and charge definition (fit, gmax, cfd)

- filtered raw tfree

BAT Si telescope merging and synchronisation 2>BAT tree (clusters, fracks)

Clusterisation

O User-defined parameters

O 1D-charge only

O - 1D clusters (separate X,Y,..) frees

2D Hit reconstruction
O ->3D space hit tree

Adapt example configuration file —in SVN

Used by RDS51 fracker software (2)

24
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Future

03/12/12, RD51-MiniWeek
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Next future - mmdaqg

Monitor and Report

O On system level, monitor dropped UDP packets (1,3)

O Online display and validation of pedestal runs (1,3)

O Handle APV25 missing data (3)

O Propagate error codes to data file(3)

O Provide a version of Event Browser for online monitoring (pads) (3)
Speed (3)

O Addio service pool for NIC buffer readout (also to v.1 2)
O Support for multiple local addresses (multiple NICs)

-bash-4.1$ ifconfig ethO

ethO 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:£0500000-£0520000
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Next future - recomm

Support mmdag3 data format
O RAW leaf names
O XML configuration

Support for other than APV25 chip types (VMM1)
O Verify dependency on vectored charge
O Verify units of time

O Read multiple RAW trees

27
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Elec. Stove 5150, Dishiwash-
o 155, TUNTT6T

MUST § E
Washer
Exc. Cond

K nm re o

9,
"14 g] 4228
r & 30
Great con-
2) §42-5229
Extra clean large
Washer & Dryer
949 free delivery
MUST SELL
- er,
can deliver, (214) 317 622
GE Refriasratar doanbla

d-tuon ‘L%l (972

Attn:
capacity
(972) &
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Call Classified 214-745-8123. jt Works! Ghe Ballas Morning News Friday, August 8, 2008 3F

|' Antiques, Art, )
Collectibles )

nitch ans, “fac. x
L1251 Kabota front o-a

er Wi attach l:o kets
& hay s &% onia hrs,
1 own, mint cond, shop
kept, still under warranty,
$23500 940-206-2809 Visit our
webstE-wwwTEs T m

" YODJIO BX 220, 22hp

4wd, hydrostat
arive P 54° Delly mow-
er, reor ém hifch & live
PTO, factory cancpy, 236
orig nrs still |oc«s new,
mint cond, 1 owner,

$9200 N'b“wﬁw

e S e
"M 4520 John Deerah sanp,

4cyl diesal, 4wd, hydro-
static trams, 1 s=f of rear
h\'d remotes turf tires

40X JD front looder w/QT
tocket, 229 orig hrs, bed
troctor, show room cond,
shop t.If Interssted, of-
tar mar E‘ b at no extra
cost. £17900 940-206-2209

e —
92 John Deere 2555 70hp

y 2~d
PiS

3
g
5
=
a

remotes, 1e|-s-.co|c rear

hitch amms, ‘o?‘é%l;ug hr’s'
er, sho min

cond, $1650 &»mn»

06 Kabota L2650 (grand L
ri P diesel, dad,
shuttle trans, PS5 &
wiront loader,
.‘48 orig hrs, snop Kept,
mint_cond, 1 of a kind,
’309

e ——
Ford N Tractor 2ad. aos

| Fumiture Home |
- =4

\ Jewelry, Watches ;I

1_sell thick

7" Office Equipment
L & Fumiture

Pease e the
Game Room
Equipment

C++ programmer needed to continue
DAQ development. Essential: C++, Multi-
threading, BOOST, STL, ROQT, Linux

7318 of 2346472502
Couch btfl custom s

grn $150, qos drye
new Slb“l«hlle ]
in:

cond 21469577 52

Cnerrv dining tDI wib
500. Cherry desk

vesn 4 nost_er

enveno-ns-

ESTATE SALE - DR S
$2900 DN(H?TI"JQE\&WIO"E
2'09 HolIY B dford,

TEO2).
9-3[.‘!11 817-

wf'no

Girs 5pc E Allen bedrm
ste $575. Glass din takde
$120, 2 Gueen bed frms 75
20.2 swl bar stooks $40eq
Other Ol 4623722

Mitsuoishi Theatre Catinet
6 shelves bk 'A‘Glcrss en-
closure 61"h X 22"w X
19.75"0 $325 972-70R-4252

.vluohber sofa & love
eatl, £39). Stainless Sbys
Reirlgel(ﬂot 204417744

2 dressers & matching
night stand. Set or sep.
Excel cond. 214-517-2080

BIK Lihr sectional s,
childs com oter desk &
bock Cose $200, §72-547-1584
Broyhill Fontana dresser
wimirror,nightstand, TV ar-
moire $500 972-491-0411

_Beautiful_Painting By

2 A0 A ]
*Paper

Money
U.S and Foreign
*Flatware

*WW2 & War
Memorabilia

*Russian
Collectibles

* Waiches &
Pocket
Watches

I PAY CASH!
CALL MARK
214/734-1229

| WANT T0 BUY
YOUR DIAMOND

Must Be Qver

2 Carats.
| am_an individval. 1‘'m
avle 1o pay more than a
diamend deqler or jewelry
store owner. | will pay a
higher price be(ouse these
diamends are for my per-
sonul collection. Immedi-
ate cash m{menn no has-
sle. Guaranfeed.

¢ 214-520-7474 «

e ———
GREAT NEWS!

AdMax is here!
When you see this
symbol in an ad, you
can view additional
information, photos,
video, buying options
and s=nd email
cnline. Just 9o to

DallasNews com!

Classifieds
—
1.01 carat
beautiful diamond
appraised $4500

neael £1200

W

IRED2 hetrisparatre

R AR Rl Al

972-704-6343

¥V PT—————————— T T

Hooker Villa Flerence of-

ﬁ(e furniture<desk, creden-
lateral file, leather
(hﬂll like new call fo see

214-240-8515 or 214-769-0662

DALLAS
COWBOYS
888-775-2377

goldentickets.com

Located
in Plano

¥ FrontDeskDallas.com <
DALLAS LIQUIDATOR

BUY-SELL NEW-USED

More Info
Onlinet

[ O]

This symbol in an ad
means you'll find a
whole |J more infor-
mation about the od
online. Just go to
losNews. com/
Classifiads

Piancs, Organs,

" Keyboards
Rebuilt 1954 Steinway
(enrennm Grand,

Soli 0o,
Pnslnne onditiont Must
s , Due To
Relocating. P 528,000
nslung price 521,000 obo.
Serious DU)'QI'S only!
972-941-8128 oF $72-922-2010

— e—
STEINWAY GRAND Pla-

NO, MODEL_B for sale.
EXCELLENT condition,
built in 2000 ned by
von nego-

Cliby Price neg
fiabke. ﬂ"—‘?lﬁdﬂbl

Rls,

BUYING

GOLD
AND
COINS!
NuTAI

x" Frfeies St
‘Wanted Football Tickets

(vnbo‘s * Lon%noms

COWBOYS
RANGERS
CONCERTS
BUY/SELL
meftrotickets.com

214-373-0888

Canmvs Season dyd
l row 44 s=ction 30
right in 1mm of lower

suifes Bluz, $7N0 B
Qefs playoff ! d

Mok 1 -&0-040-)414

LE LIE_Organ amps (2)
model 122, and 1 2Rv
9:!)0 condition_and work-
na_order, $14eq, or onlv
36‘5 for both. 214-645-2080

Yamaha Grand
i
5 yr old 471* Disklavier.

In perfect condition.
$14,500 281-224-3521

COWBOYS

SEASON TICKE'I;S

n
Pn:llv sm.-.‘ 9722 ngasnmo-
tan <1000 1157 Sertla

28
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Backup and data formats



mmdaqg v.1l: Standard test-beam data
acquisition + monitoring (APV25 only, 1 FEC)

ROOT file output: raw tree (APV raw data, zero suppressed, no empty events, event
numbers not consecutive)

event number Br O0:apv_evt :apv_evt/l

dag time stamp Br 1:time_s :time_s/l

dag time stamp Br 2:time_us :time_us/l

srs fecnumber Br 3 :apv_fecNo : vector<unsigned int>
chip id in fec Br 4:apv_id :vector<unsigned int>
channel id in chipBr 5 :apv_ch :vector<unsigned int>
chambername 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>>



mmdaqg v.1l: Standard test-beam data
acquisition + monitoring (APV25 only, 1 FEC)

ROOT file output:
config (DetConfig) folder with TEnv containing mmdaq configuration file

As
config->cd()
TEnv->Print()



mmdaq3 trees (apv_raw, bnl _raw ...)

//common branches (tree branch name in quotes)

ULong64_t m_evt; //
SrsTriggerNumber

UInt_t m_evt_error; //

int m_time_s; //

int m_time_us; //

int m_srs_time_stamp; //

UInt_t m_srs_trigger_counter; //

std:
std:
std:
std:
std:
std:

tvector<UInt_t> m_fec;
tvector<UInt_t> m_chip;
tvector<UInt_t> m_channel;
:vector<std::string> m_chamber;
:vector<int> m_layer;
:vector<char> m_readout;

means error/unmapped)

std:

ivector<int> m_strip;

//branches specific to VMM1
std::vector<double> m_charge; ///VMM1 charge value, PDO

std:

:vector<double> m_time;

//0R branches specific to APV25
std::vector<std::vector<short> > m_charge; ///VMM1 charge value, PDO

"evt", event id, is one of: DaqTime, SrsTimeStamp,

"error" , data consistency error (n/a yet)

"daqTimeSec "DaqTime (stamped by the daq)
"daqTimeMicroSec", DaqTime (stamped by the daq)
"srsTimeStamp'", srs time stamp (counter of clock cycles)
"srsTrigger", trigger number

///electronics address — FEC id number

///electronics address — Chip number within FEC
///electronics address — Channel number within chip
///detector address - Chamber name (possibly 'unmapped')
///detector address - Chamber Layer number

///detector address - Chamber readout strips (a letter, 'E'

///detector address - Strip number within readout

///VMM1 time value, TDO



