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Detector Initialization

(Detector slow conftrol)

» Before reading good sensible data, the sub-detector FEs need to be
initialized or configured, also referred as detector slow control (SLC).

» Seftting thresholds, readout window sizes, taking pedestals, efc.

» SLC also includes detector monitoring — humidity, femperatures, voltages,
efc.

» Happens through the readout board (PCle40), which interacts with the FEE
over the same B2L (or optical link).

» CDC&ECL

» Both subdetectors use daq_slc library for detector initialization, monitoring and
archiving.
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Need for changes in SLC libraries
Specifically for CDC & ECL

COPPER board = connects to a max. of 4 frontends (through HSLBs)
New PCle40 board - connects to a max. of 48 frontends

COPPER & HSLB library functions need to be replaced with those in PCle40
software library

New NSM nodes need to be incorporated in the existing NSM network

Additionally, we want to keep support for the COPPER boards in daq_slc, at
least for some time after the DAQ upgrade is complete

This helps to quickly switch back to COPPER boards in case an unknown
issue/bug surfaces with the upgraded setup

Also, having everything in the same library allows us to distribute it to all ROPCs
and other servers downstream, irrespective of the choice of readout board
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Current state of SLC for CDC & ECL

» All necessary modifications in slow-conftrol functions for CDC and ECL have
already been made and thoroughly tested at KEK

® - Completed @ - Ongoing @ - To do

DAQ SLC
Config & DB files
NSM variables & EPICS PVs

CSSRC GUI

DAQ restart entries
For ROPCs, HLTs, & STOREs
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TTD entries
Header files & DB tables (ttdb, namedb, maskdb)

DAQ

Local run

Global run
High-rate tests
Long-term stability

Unpackers
CDC, ECL, & ECLIRG

DQM plots for COSMICs



Hardware changes made in E-Hut

3 new ROPC:s for ECL (recll, recl2, recl3)
7/ new ROPCs for CDC (redcl1, redc2, ..., rcdc?)

Allmembers of ede/ecl and daq groups can login to these machines from
bdaq

Other necessary equipment for DAQ upgrade has also been setup in E-hut
1 PCle40 board/ROPC
25G ethernet cards
Patch panels near COPPER crates for easy connection to the PCle40 boards
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Necessary optical fibers



Software changes

PCle40 frmware and software aims at keeping most software
functionalities of COPPER boards intfact.

To avoid confusion though, the low-level COPPER commands like,
reghs, readhs, staths, etc. have been renamed for PCle40. Any
script using these commands need to be updated for it to work with
PCle40.

The following software repository have been changed:
dag_slc
daqg_restart
daqg_rc_gui
DAQ software (part of basf2)
Unpacker module (part of basf?), offline standalone unpacker (if exists!)

Any other monitoring/initialization/configuration codes/scripts based on
these...
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New SLC Commands
PCle40 equivalents

The basic register read/write function now has a different syntax:
reghs -[a...d] fee32 [addr] [value] 2 pcied0_regconfig --ch [0...47] --fee32 -r/w [addr] [value]
Note: pcied0_regconfig can also be used to read/write registers on PCle40.
pcied0_regconfig does not support N-times read/write, like reghsx did, but you can loop.

A sequence of addr, value pairs with a single call to pcie40_regconfig is also not supported but again you
can loop.

pcied0_regconfig also doesn’t support writing registers to multiple channels (or FEEs) at the same time in a
single call (work in progress).

Other equivalent commands:
staths -[a...d] = pcied40_statlink --ch [0...47] --fee

readhs -[#eventis] -[a...d] [file] 2 pcie40_dmahighrate --mode <MODE> --file <FILENAME> --nEvents
<#EVTS>

MODE (required) can either be 0, 1, 2, or 3:
0 for data, or 1 for internal generator, or 2 for writing all data to a file, or 3 for writing only FEE data to file.

No equivalent of tesths exists for PCle40. B2Links are established automatically.
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Examples of FE register access 8

[purwar@b3ropc@2 Scripts]$ pcied®_regconfig --ch 1 --fee32 -r 0x15
regdol5 = 00000e74

7
=
o [purwar@b3ropc@2 Scripts]$ pciedo_regconfig --ch 1 --fee32 -w 0x15 oxel@ (always in hex)
C Write Ox00000el0 to register 0x0015
[purwar@b3ropc@2 Scripts]$ pcied® _regconfig --ch 1 --fee32 -r 0x15
regodol5 = 00000elO
[purwar@b3ropc@2 Scripts]$ pcied@_statlink --ch 1 --fee
statlink version 3 (20210107) / PCIE40 firmware version 15.2
v memory: OK | ttd: UP | ttd clk: UP | run=: 245 | trg: @ | trg type: 15
13 PLLs:LOCKED | B2L:READY (rx:111 tx:11) | DMA:FREE ( 253693.4kB)
m CDC serial 129 version 67
t: (01) b21=UP (gbt=UP rx=UP tx=UP rxsta=READY txsta=READY mask=UNMASK)

(01) event=280603112 total=-1660774.9kB (avg=-5.9186B last=38 max=194 B)
(01) full=0 feecrcerr=242 check=NG rxcrcerr=4319, check=0
(01) no b2link error
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Changes in CDC naming conventions
Affects only CDC

- Changes have been made in naming conventions for NSM variables,
database entries, EPICS PVs (or aliases) in daq_slc.

- ldeais to get rid of COPPER and HSLB references from the names to avoid
PCle40 to COPPER mapping everywhere.

Current setup (COPPER/HSLB) | Upgraded setup (with PCle40)
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DB entries cdc:fee:CPR20XX:y:suppress: cdc:I:fee:PCIE40OLINKIJ:suppress:
NSM variables CPR20XX@cdc[j]:tem PCIE4OLINKIJ@cdc[i]:tem
EPICS PVs CDC:CPR2OXX:FEE:Y:Tem:F CDC:I:FEE:JJ:Tem:F

XX: {@0..75} I: {1..7}

Y: {A..D}, y: {a..d} JJ: {0..43}

j: {e..3} i: {0..299}



Mapping from CDC COPPERs to PCle40s

Current System New Sysiem ¢ §
2001-2009 36 redc 0-42 2001a-2011c S
2010-2017 32 rcdc2 0-42 43 2011d - 20220 I
2018-2025 32 rcdc3 0-42 43 2022¢ - 2033a 3
2026-2034 36 rcdc4 0-42 43 2033b - 2043d <
2035-2042 32 rcdc5 0-42 43 20440 - 2054c z
2043-2050 32 rcdcé 0-42 (5) 42 2054d - 20650 >
2051-2059 35 rcdc? 0-41 42 2065¢ - 2075d
2060-2067 32 TOTAL 7 PCle40s/ROPCs 299
2068-2075 32

75 CPRs 299



Mapping from ECL COPPERs to PCle40s

27 CPRs 53 TOTAL 3 PCle40s/ROPCs 53

Current Sysfem New Sysiem ¢ §
5001-5009 recl] 0-17 5001a - 5009b $
5010-5018 18 recl2 0-17 18 5010a - 50180 z
6001-6008, 17 recl3 0-16 17 60010 — 6008b, 2
cpr13001 cpr13001 %

g



daq_restart

Necessary modifications in daq_restart (restart.sh script) have already
been made for:

7/ new CDC ROPC:s: (redc 2 redc1, redc2, ..., redc7) and,
3 new ECL ROPC:s: (recl = recll, recl2, recl3)

restart.sh rcdc start/stop

restart.sh recl start/stop

Necessary modifications for assigned HLT worker nodes and store server
for local runs have also been made.
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New CDC RC GUI

B Console §2] RCControlMain.opi £ RC SVD ‘,g RC CDC & ‘

RC_CDC Run # : 10 CDC@RC:cosmic:2... |

STORE_RCDC| READY

-
RC_HLT RCDC| READY

SIARI .
ABOHI TTD_cbc[ READY
BOOI

FTsw #200 _ resetft stattt
Trigger type Run start at 2022-06-25 04:36:55

Trigger limit Run time 28[sec]

Dummy rate [Hz] Triggerin 1000.6 [Hz]

Max time 13000: [us] Trigger out 0.0 [Hz]
Max trig 10 Input count 28093
Output count 0

STORE_RCDC[_READY |
Runtype foo

Event rate [kHz]

Event size [kB] 0
P
° 1 2 Event counter 0
Flow rate [MB/s] File size [MB] 0
(1]
g # of files 0

o 100 200

DMA [kBytes]

Rate [MB/s]

0.00|

Belle2link-channel

0

O 00 00 00000

JANNARNNRRRIE
Il 1 1 ]
AN

cpc rcde1 redc2 |rede3 | reded | rede5 | redc6 | rede?
READY Hostname TTD D
E [+ rede1 | Reaoy || womreapy | [T 7 [ |
SIAHI
READY . 00 . I
- I: 020-00 [v|[T | | 0 120-01 (VW]
ABOR | READY 047 - 04 mnm:: 0 o91-05 (V[T | ]
BOOI READY 046 -08 [T |l 0 0%0-09 [V[HMLI]
S READY 027-12 (V[T 0 153-13 (V[EM[ ][]
026-16 (v|[T | | | 0 1s2-17 (V| ][ |
REAOY 007 -20 (V][ [ 0 119-21 VM ]]
006 - 24 (v|[T [ ][ 0 m1s-2s5 (V[
RC_HLT_RCDC 039-28 (v|[W [ ][] 0 oss-29 (VM I[]
READY 038 - 32 UEIL: 0 o088-33 (V[T [
= SRR o W OEE
- 018 - 40 ul]m** 0 150-41 (V][I |
SIARI READY
ABORI READY
S— HLTWK13_RCDC Some tips ( Updated on Feb. 18, 2022 )
BOOI HLTWK14 RCDC| READY * How to program PCle40 firmware
- - Push "Program PCle40" and wait until the progress-bar reaches "¢
READY - Mask was set as before program PCle40, refresh OPI to confirm.
* Mask/unmask channels
- Update channel checkboxes and push "Save & apply Mask".
Load & APPIV Save & Apply * Load and apply the last saved mask setting

Mask

Mask - Push "Load & Apply Mask" and then Bt e updat:
- Refresh OPI to confirm the update.

Program PCled0

200- 03 (V|
291-07 [v
290 - 11 (/|
243-15 v
242-19 [V
199-23 (v
198 - 27 (V|
289-31 (v
288 - 35 (V|
287 - 39 [/

(=R == = === -]




Info in the new RC GUIs

rede1 |rede2 | rede3 | reded rede5 | fedc6 | rede?
Hostname { TTD DMA DMA [kBytes] Size [Bytes] Rate [MB/s]
(#] redet | READY || NOTREADY | [T [T = | 0 | q | 0.00) Program PCle40
Belle2link-channel 0
Include MI 0 120-01 (V[T | 0 276-02 (V[N ][] 0 200-03 V[T 0
| 047 - 04 (v|[W W[ ][ | 0 o091-05 [vI[FM[ [ 0 231-06 (v/[WM[] 0 291-07 (vi[WM[][ g
Exclude 7 os6-08 VT | | 0 090-09 (V[ | ] 0 230-10 (VW[ ][] 0 290-11 V|[W W 0
Load 027-12 (V[ 1] 0 153-13 (VI[FE[ ][] 0 189-14 VW] 0 243-15 VW 0
026-16 (v W[ [ | 0 152-17 (VWM []] 0 1ss-18 (v/[WM[][] 0 242-19 (VW[ g
Abort 007-20 ZT W [ 0 19-21 FEMLIL 0 161-22 FEMLL 0 199-23 VWM | 0
006-24 (V[T [ || 0 118-25 (V[ ][] 0 160-26 (VI[N I[] 0 198-27 (VMM[L][] 0
039-28 v[Tl | 0 o089-29 V[T || 0 159-30 V| || 0 289-31 VI | 0
038-32 [v[F W[ ][ | 0 o088-33 V[T [ 0 158-34 (V/[EW I[] 0 288-35 VI[WM[ ][ 0
019 - 36 (v [ [ ][ 0 151-37 (VW[ ][ 0 157-38 (v/[WM[ ] 0 287-39 (v/[WM[ ][ -
018-40 (V[ I ] 0 150-41 (VW[ ][ 0 156-42 (VWM ][] 0
N4 k\ /ﬂ A
(un)Mask channel B2L Mask B2L Status FIFO Status #Events

ROPC RC State

/




New ECL RC GUI

i RCECL 28 | 3= RCControlMain.opi

RC_ECL Run # : 1692
STORE_RECL| RUNNING
RC_HLT RECL| RUNNING
siop ecL| RunnING
ABORI TTD_ECL| RUNNING
BOOI
FTSW #64 resetft statit
Trigger type Run start at 2022-04-05 12:44:
Trigger limit -1 Run time 332[sec]
Dummy rate = 1000 [Hz] Triggerin 1068.0 [Hz]
Max time 351437 [us] Trigger out 1068.0 [Hz]
Max trig 12 Input count 335683
335682

Output count

STORE_RECL

Runtype F

Event rate [kHz]
Event size [kB]

0 1 2 Event counter

Flow rate [MB/s] L, .. . [MB]
45.34

] # of files

0 100 200

47
336746
15185
1

ECL Run # : 1692
RECL1
RECL2
S1oe RECL3
ABORI
BOOI

RC_HLT RECL Run #: 1692

e
HLTOUT RECL

sioe EB1_RECL
ABORI HLTWK12 RECL
= HLTWK13 RECL

Load & Apply
Mask

ECL@RC:cosmic:20...

RUNNING
RUNNING

RUNNING

RUNNING HLTWK].‘_RECL RUNNING
RUNNING |  HLTWK15_RECL| RUNNING |
RUNNING |  HLTWK16 RECL| RUNNING
RUNNING DQM_RECL| RUNNING
RUNNING

Save & Apply
Mask

Some tips ( Updated on Feb. 18, 2022 )
* How to program PCle40 firmware
- Push "Program PCle40" and wait until the progress-bar reaches *5".
- Mask was set as before program PCle40, refresh OPI to confirm.

* Mask/unmask channels

- Update channel checkboxes and push "Save & apply Mask".

* Load and apply the last saved mask setting
- Push "Load & Apply Mask" and then checkboxes should be updated.
- Refresh OPI to confirm the update.

® G 100%| v (& v D v =
Hostname TTD DMA  DMA [kBytes] Size [Bytes] Rate [MB/s]
— Program PCle40
[ rech [[RUNNING ][ noTREADY | @ | | 371837 | o | 0.00] o
Belle2link-channel
BO1 - 00 EEL B 331913 Bo2 - 01 E\EEJ 1 331913 BO3 - 02 E\EEJJ 331913 BoO4 - 03 EEEL ] 331914
Bo5-04 [v|[T[7 || 331814 Bo6-05 ([T || 331914 Bo7-06 V[T | 331914 pos-07 (V[T [ 331914
BO9 - 08 @EE\_ [] 331914 B10- 09 @E’E’ Bl 331915 B11- 10 \Z\EE 111 331915 pB12-11 @EE\_ [] 331915
B13-12 (V[ 331915 B1a-13 (V[T[F[ ][] 331915 B15-14 (V] 331916 B16-15 (VI[W[T | 331916
B17 - 16 EE\ [ 331918 Bi1B-17 E\ﬂ'ﬂ’ 1[1] 331919
Hostname TTD DMA  DMA [kBytes] Size [Bytes] Rate [MB/s]
— Program PCle40
[ reci2 [RUNNING ][ noTReanY | B || 373228 | q | 0.00] 5
Belle2link-channel
B19 - 00 (v E’E’\ [ 331969 B20-01 (v E’E’ 1[] 331969 B21-02 (v ﬁ'ﬁ 1[1] 331870 B22-03 (v EE\ [ 331970
B23 - 04 ﬁﬁ 0 331970 B24-05 [V ﬂ'g (101 331971 B25-06 (v E’g [10] 331972 B26-07 [ ﬂ'ﬂ' 00 331972
B27 - 08 [v| EE E |: 331972 B28-09 [V ﬁl] :| ] 331972 B29-10 (v ﬁ'u’ :| ] 331973 B30-11 [v ﬂ'l]’ E |: 331973
B31-12 [v| EE 0] 331974 B32-13 [v] E’u’ Bl 331976 B33-14 (v ﬂ'u’ 111 331976 B34-15 [v EE’ 0] 331979
B35- 16 (v| u n\ [ 331980 B36-17 (v E’ D’ 1[] 331980
Hostname TTD DMA DMA [kBytes] Size [Bytes] Rate [MB/s]
— Program PCle40
[ recl3 [RunniNG ][ noTREADY | W0 [ | 26204 | o | 0.00| _—
Belle2link-channel
FE1-00 [v| EE 0 331898 BE1-01 [v] E’l] (100 331898 FE2-02 (v ﬁ'u (101 331898 BE2-03 | ﬂ'l]’ a0 331899
FE3-04 (VI ][] 331904 BE3-05 (VI |[ | 931905 FEsa-06 (v ][ | 331906 BE4-07 (vIEE [ 331906
FES-08 (vI[E[ || 331906 BE5-09 (VI | 331906 FE6-10 (vIH[E[ | | 331906 BE6-11 (VI || 331907
FE7-12 (VI[I[E( ][] 331907 BE7-13 (I[N || 331907 Fes-14 (N[ 331907 BEs-1s [V[W[W[ [ 331908
ETM-16 [v|[T 7 ][ | 331909




Thank you for your time and attention.

- Harsh Purwar
purwar@hawaii.edu
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