Data Acquisition Overview

DAQ Overview for the ND €lectronics
tutorials

Not a DAQ tutoria !

Geoff Pearce
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Online Data Flow

Near Detector has fewer (8-9) VME crates!
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Timing System

e Synchronised 1sec signal

— timeslices stamped to 19ns
In FEE with 1-2srollover

ND timing » Synchronised buffer swap
system described signal
by Tom  Synchronise ROP clocks -
GPS (NTP)

— Data (each time frame)
stamped with absolute time
by ROPs
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Readout Processor

RIO3 VME processor, VxWorks OS
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Readout Processor

ND system has some specia requirements — Dave Reyna presentation

l VME__[IRQ | Readout of FEE buffers

- — dternating FE buffers
— Interupt driven
— common signal: ROP, FEE
‘ — Time Blocks ~ 50ms
tSystemMonitor (programmabl e)
e . Control & Monitoring of FEE
Build Time Frames
tDataTransfer tSupervisor LHN Syvial — TimeFrame=N Time
. . For Blocks (progr.)
,/ — Absolute time stamp
g — Transfer to BRP then TP
Control from BRP
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Branch Readout
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Branch Readout Processor

o Communication path to

, ROP/TP
PVIC ] « Synchronize data transfer
mBRP //‘ from ROPs; buffering of
Only | data

L ocal
Supervisor

> /\A One BRP acts as master
Output

W=ViTeas Tk Sequences readout

o Supervisestransfer to TF
Q « Interface to Run Control

Control
Data

Monitor data flow
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Trigger Processor
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Trigger Processor

Special data :- Transmit with no action

Sort Time |dentify Data | Normal Hit Data Output
Frame Source Event
Monitoring Stats Buffer

Flasher Events

LI \ Flasher Stats ’

o Accept Time Frame from the BRPs

— First location where all TF data assembled together
* Final time sorting
« Event Selection - by trigger algorithm
» Locate and Process Flasher Data - only processing summary output
e Singles Monitoring
* Output selected datato DCP - into ROOT file
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Data Collection Process

Eee| Fee] Fee] EeE] Eee| Eee] Eee] [EeE] Eee| Eee] e EeE] Eee| Fee] Fee] EeE]

@

@

@
—®-
-
-
—®-
—®-
—®-
—®)-
-
—®-
-
—©)-
—®)-
—®-

BRP BRP BRP BRP

N~ N _
_’
= S
Data " Consumers |
Storage
| Monitoring Event DB Flasher
Display A
v Update | | Calibration
Offline
Processing

10 Near Detector electronicstutorials, ANL, April, 2002 Geoff Pearce



Data Collection Process

Low Rate (!)

Recelve datafrom TPs

— over DAQ LAN - low rate so PVIC not required
Remove duplicate triggers

— from boundary of overlap Time Blocks (small)
Insert run start/end/comment blocks
Format datainto ROOT file
Write data to persistent storage (disk)
Flag for archival to Fermilab (archiver process)
Flag current file to dispatcher
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Online Management

» Operator in overall control

W * Run Control supervises
data taking

Run configuration sent to
;
components at run prepare
e MBRP interfacesto DAQ
components

FEE > P> @R (Fam D> (5P
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Data Formats

A few words

« FEE—> ROP
— Time dlices packed in Time Blocks (FEE buffers)

e ROP—>BRP —> Trigger Farm

— Time Blocks packed into Time Frames

e Trigger Farm —> DCP
— Data blocks grouped into records

e DCP—>Disk
— Raw datarecords (native binary files) — optional, not standard o/p
— Datarecords with ROOT wrappers - Objects

e Offline users

— Interface viathe raw data classes - hides the raw data
format
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Time Slices/ Hits

Beware of Near / Far format differences

Bl Rol Bal bel b71 Dal Bel bal bzl B2l bil bol el kel 071 hel hsl bal bzl B2l Bal hol fel [gl1 Gl lel g1 al 31 51 1 [o]
ERROR GEOGRAPHICAL MASTER MINDER
U CODES ADDRESS CHANNEL CHANNEL ADC Value
DATA
L | Tvee X X TIMESTAMP

bul bol kol bsl bzl kel ksl bal ksl kol Bil kol hol hel bzl kel hsl hal hal hel lal hof lof [8] [z] [6] [s] [a] 3] [2] [1] lo]

Far Channel Address
g2l fol bl Bal b7l Bl bl bl bl Bl bl Bl il Bl el () Bl ] Bl ol fol (o1 [l (7] 61 (51 &l G Gl 1 ]

ADC
Uiz |pec|™5" 0% L]A5" VACHATNEL  lhe 2's complement ADC DATA

L lo]|P TIME STAMP

il Bol ol bal bzl bel bs| bal B3l kel b1l kol hol hel bzl hel bsl bal hal kel wl ol lof lal lzf lel Isf lal [3] [2] [of lof

P Parity bit

HC Data Mode: 0 = Dynode triggering, normal datataking
1 = Cal-Inject or trigger-less Pedestal

EC Error Code

Normal Mode:0 = FIFO isOK
1 =FIFO isamost full
Cal-Inject: 0= Ca-Inject data OK
1 = No dynode trigger from Cal-Inject operation
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ROP Time Frames

TFHeader | TimeBlock O | TimeBlock1l | ............... TimeBlock N | Other Data from ROP
DataWord 1
Frame size (bytes) Data Word 2 Y
#BlocksinTE | V... Allows for transmission of monitoring and status
SN e DataWord N data. (formatted as data blocks - see later)
Crate |dentifier
Absolute Time
Checksum . ] L
Private DataWord Internal time sort on Time Blocks => automatic Time Frame sort
Size of Block 0 (the VARCs slightly messed this up though!!)

Size of Block 1

............... \ Zero => No Datain this block
Sizeof Block N

Size of Other Data Block High Order bit set => Time Block pre-ordered
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Master Time Frames
Trigger Farm Input

Basic Format: Header followed by Time Frames from the ROPs

BRPo BRP1 BRP, BRP3
A A A

Header | ROP, | ROP, | ROP, | ROP; | ROP; | ROPs | ROP; | ROP; | ROP; | ROPs | ROPy

ROP1; | ROP, | ROPi; | ROPy | ROP:s

#Bytesin frame
#Bytes in header
Frame Number
Run number ROP Time Frames <«— Seethe ROP Time Frame Format
Subrun
N\
\ ROP = Readout Processor (VME)
o i BRP = Branch Readout processor
Created using information from the mBRP
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Data Blocks

Written out, multiple blocks per record

Basic Format: Header (record size) followed by a string of blocks containing data.
Written as a ROOT file by the DCP (rotorooter)

DataBlock 1 DataBlock2 | ............... DataBlock N
-
—
‘\ Each data block is self descriptive
ALL datablocks Block Types
start with the same 3 Run Start
word header :
Run End
#words in block j’ Snarl Header
Checksum Monitor Header
Block identifier Crate Readout
..... ec.....
Followed by the
block data

17 Near Detector electronicstutorials, ANL, April, 2002 Geoff Pearce



