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Strategy:

1) List all systems.

Thanks to Hans, Bastii.
2) For which experiments.

3) Expected deadtimes.

4) Find bottlenecks.
(per experiment)

5) Focus attention!

S455 S515 S494
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2) For which experiments?
Thanks to Roman, Julien,
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4) Find bottlenecks.
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(Almost) every effort has been made to keep assignments accurate and

numbers good. Found a minor inconsistency — please send e-mail!
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Data flow / Buffer topology

Gate / common (start) Triggered (“classic”
> Digitise Readout
ga(toer}&vn\ilr:r?gn)

Triggered, free-running front-end

Gate / common (start)

\

=g Digitise Sample Pick Readout

(ROI: region-

CPU/network

(always) of-interest)
Free-running Gate RO
= Digitise Readout CPU/network
(always) buffer




Data flow / Buffer topology

Gate / common (start) Triggered (“classic” Readout strategy:
o Single-event
= %L%Ivtvﬁ? Rgﬁfcflé)rut Single-event, early DT-release
gate/common)

Multi-event (e.DT-rel,shadow)

Triggered, free-running front-end

Gate / con;mon (start) Readout strategy:
el Single-event
it ic .
= Digitise ] Readout |-, Single-event, early DT-release
(always) interest) buffer
Multi-event (e.DT-rel,shadow)

Free-running Readout strategy:
SR Readout :
=g Digitise i8 Free-running
(always) buffer (pick ROI by CPU if wanted)




Data flow / Buffer topology

Gate / common (start) Triggered (classic” Examples: Examples:
v Most CAMAC 4 Behaves like itis 1
Digitise Readout SIDEREM 7 AMS
* (only when buﬂ:er
S EEnT CAEN V7Xx5 (apc,toc,opc)
__________________________________________________________________________________________________ MADC32
Triggered, free-running front-end
Gate / common (start) VFTX L SOFIATOR
\ FEBEX % {EISPEAND
. B TAMEX -
. LWL | TOF
* D|g|t|se (r!:;locn_léf_ Readout KILOM/cTDC ..\ ® Fibers
(always) interest) b u ﬁe r W
MDPP16 MUSICs

MTDC32

Free-running
> Oiice Era
MTDC32




Readout style Taxonomy

Trigger requests

Single—event read—out

V22
== AN\ I
Single—event read—out, early DT—releasee

Multi—event read—out

Wik 4 ks s s @i Vs %2

Multi—event read—out, early DT-release

i zh s i vzs iz V2 Vi izi %

RN ]

Shadowed multi—event read—out

Wi A W Th b 742 W RN
E . T == 3 e

7% DAM conversion / busy
DAQ overhead E=E (after dead—time release)
NN DAQ read—out (shadowed, background, non—DT)




R°B 2021 deadtime

S2
S8
Sofia START

Sofia Triple MUSIC

Sofia Twin MUSIC
Sofia TOF wall
CALIFA

AMS

Sofia MWPC
NeuLAND (12 DP)
LOS

LOS

X5 PSP

R3B MUSIC

SiPM fiber vacuum
Fiber vacuum
Fiber end

ROLU / SEETRAM / ionis.

R3B TOF wall
XY Fiber
Fibers
MASTER (trig)

VME

Electronics

VFTX

VFTX

VFTX, (MADC32)
MDPP16

MDPP16

VFTX

FEBEX3
SIDEREM+SAM
INFN AMS DAQ
VMMRS8
FQT+TAMEX3
VFTX

TAMEX

FEBEX3

MDPP16
PaDi+Clock-TDC
PaDi+KILOM/cTDC
PaDi+KILOM/cTDC
Scalers
FQT+TAMEX3
PaDi+KILOM/cTDC
PaDi+KILOM/cTDC
VULOM

Values from previous year(s)
(need update)
Estimates

ME
N
N

Deadtime (us)
15
31

9

25

40

31 (est. 20-25)

free-running

- 100 ; 300

N

50

S
3;15
3,437

¥ 20

321

3:21

f_user return

>

Second value is until

(early DT release)

{ Values are for full create readout. 1

Limit (main)

Readout (RIO37?)

35 p dead/pile-up per ch. ?

Readout

CPU -~ PEXOR

CPU -~ PEXOR

CPU < PEXOR

CPU - PEXOR

CPU -~ PEXOR

CPU <~ PEXOR

CPU - PEXOR

Readout

S455 S515 S494

X X

X X
X X

X K
X X
X

X X
X (X)

X

X?
X?

><><><><><><><><><><><><I><

IIII i

X

BiMiting Excluding AMS



[ Values are for full create readout. J
- - - I %”77/
Deadtime is not like bad Wleather. ME Deadtime (us) Limit (main) S455 S515 S494
It can be addressed! - 15 B
S8 VFTX 31 Readout (R103?) X ?
Sofia START VFTX, (MADC32) 9 X X
CD Sofia Triple MUSIC MDPP16 25 X X
Sofia Twin MUSIC MDPP16 40 2007 X K
| WI
E _ DSP code?
. Sofia TOF wall VETX 31 (est. 20-25) X X
) CALIFA FEBEX3 free-running -up perch.? X X
O aws SIDEREM+SAM Readout X X
CG - INFN AMS DAQ X
Q) sofiamwec VMMRS XX X
b NeuLAND (12 DP) FQT+TAMEX3 CPU -~ PEXOR X(X) X
LOS > X
— os 3; 50 3;15 °, X
O\l xsesp early DT 3,‘7%»0 CPU - PEXOR X
'S
+ @
O reBMmUSIC release Y 20 i X
N SiPM fiber : . ock-TDC & X
Needs
Fiber vacu debug PaDi+KILOM/cTDC X
. (with beam??) .
m Fiberend ' PaDi+KILOM/cTDC X
o ROLU / SEETRAM / ionis. X X
D: R3B TOF wall x X
XY Fiber X
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MASTER (trig) VULON Readout X x X

Values from previous year(s)
(need update)
Estimates

BiMiting Excluding AMS

Second value is until
f_user return
(early DT release)

VME




S455 (Coulex)

* Single-event mode: ~70 uys 4xMDPP16
(~128 payload data words)

» Audrey and Hans:
Multi-event mode: ~20 ps /ev after DT release!
(Conversion ~5 pis?)

Multi-event has two rates: h
i rrlonger-term average (bandwidth-limited), -

... and momentary rate (busy-time limited).

* New bottleneck: 4xXVFTX2 (~30 ps)



VFTX2

e Best time-resolution available!

(no alternative known)

* Drawbacks:
- Single-event readout
- Requires 4 writes to reactivate after readout

Conversion (busy)  peadtime 30 ps

<t \: >

A Y
T Dﬁ o X T * AXVFTX2 / TT * . /
Tstamp Reactivate
Trigger! Tstamp status Data

TPAT etc Status Header Release DT
TPAT status (VULOM)

Poll for
trigger



Rearranging VFTX2 readout

b 1A : "
2
T DAQ Tstamp HVETX T Reactivate

Tstamp status Data

TPAT status (VULOM)

Trigger!

Poll for
trigger

-

- Read VULOM (TRLO II) after DT release —
A

Rimfaxe

Needs testing...

g : T . < REEER .
HReShufﬂe for rimfaxe ' “ BRiBgE . S ——n,
Multi-event
I g




S515 / S455 (p,2p)

Limited by AMS readout (SIDEREM)

Instead:

AMS / SIDEREM should be enjoying retirement. |
It is guarding the front flanks of R°B...

Testing new zero-suppression in DSP
(taking charge-sharing between strips into account)

Main effect: reduce GTB transfer (SIDEREM - SAM)

Good pedestals important (also for 'old’ compression)
— Sticky events

SIDEREM timings not understood!

— no numbers here; — some future Sxxx preparation meeting.



S515 / 5455 ’free’ non-(p,2p)

* Take non-(p,2p) events while AMS busy

~200-300 us

- -

< > <> >

\ ; <50 us

'« Nothere
Accept non-AMS &Would block)]
triggers here .

For-'free’ non-AMS events:

Jl /¥

_—

- reducing other DT 5 . . . .
alsoagain! - - -




S494 - *°0O breakup

High-rate experiment: 100 kHz ﬂHeil; even a few 100 kHz...
Only tWO kindS Of SyStemS: KILOM TAM EX \::thlrd event not before 20 LES‘

Assume early DT-release after 2 ys, readout 20 us

Spill: flat Multi: 1 Early-DT-rel.: yes
Rate: 100 kHz Busy: 2.0 us DT: 18.0+2.0%ev us

100 kHz - 46 kHz

P 2 XX X B X X Ry L L) SR
0 50 100 150 Tme 2[:;0 250
Multi-event (10 events): B Readout

buffer

Spill: flat Multi: 10 Early-DT-rel.: yes
Rate: 100 kHz Busy: 2.0 us DT: 18.0+2.0*ev us

100 kHz — 84 kHz

Bonus: Good for evil spill structure.



Checklist

BEFORE BEAM ON

SOFIA MULTI-EVENT
MIXED-MODE UNPACK
AMS DSP

FREEBIE TRIGGERS
KINPEX SPEED-UP
KILOM / TAMEX MULTI-EVENT . ... TBD
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