DOC-218480-01

DOC-218480-01

Prepared By: Peter Milne

D-TACQ Solutions Ltd

Date: February 22 2022.
Rev Date Description
1 20220202 Initial.
2 2023-06-12 Update to show AO+DO, DO only. Appendix
9,10,11
Rev 1 Page 1 of 57 Date: 22 02 2022



DOC-218480-01 D-TACQ Solutions Ltd

Table of Contents

1

INEFOAUCTION. ... e e e e e e e e e r e 5
1.1 SUMMAIY ...ttt e e e e e e e e aeaaaaeaeeas 5
2 Ve 1T o TSR 5
1.3 Intended AUIENCE..........ccoo i e e 5
L S ToTo] o 1= YU OU PP PPRPR 5
1.5 REFEIENCES.......coeeeeeee e a e e e e 5
1.8 GlOSSAIY....uueiiieieeiieeeeee ettt aaaaaaaaaaaaas 6
Hardware in the Order..............eeeiiieeeeeee e 7
2.1 Hardware LiStiNg........cccooiiiiiiiii e 7
2.2 Mapping System serial with UUT Name..........ccccceeeviiiiiiee e 7
2.3 INStAllatioN........cccooiiii e 8
2.4 Configuration FOrtest........ccoooiiiieeee e 8
Software INStallation..............ooorii oo 9
3.1 OS i CENTOST ...t e e e 9
3.1.1 USEr dt100.... et e e e e e e e e e e e e aans 9
3.2 D-TACQ HOST SOftware.........ccceeeeeieieeiiee e 9
B.2.1 HAP e e e e e ann 9
3.2.2 AFHBAZOA..........c.ceeeeeeee e 9
3.3 D-TACQ GUI SOftWare........cooeiiiiiiiiiiiee e 9
RUN TRE TS e 10
4. INIANSE....coeee e —————————— 10
4.2 Get Configuration............coeeeeiiiiiie e 10
.3 RUN..cceittttcce et et e e e e e ettt e e e e e e e e e e e e e e e e r b —————— 11
4.3.1 RUN TranSCript.......cooo i e e e e e e e e e e e e eeeeeeees 13
4.3.1.1 Configure: configure_UuL............ccooiuiiiiiiiiiiiii e 13
4.3.1.2 Control Script 1: control_script...........ccoeviieieeeiiiiiiiiiiine, 13
4.3.1.3 Control Program 1: control_program...........cccccceeeeerniiieeeeennns 13
4.3.1.4 During the ShOt ... 14
4.3.1.5 Analysis: @nalySiS..........uuuueeeeiiiiiiiiiiieiiiieeeeeeee e 15
4.3.1.6  Summary Of ANalySiS........cccuuriiiiiiiiiiiiiie e 16
4.3.1.7 Latency Graph.......ccccccocuuueueiiiiiiiiiiiiiieeteveeee e 17
APPENDIX: AFHBA404 in R740.........ccc et 18
5.1 Needs latest firmware..............ooooiiiii e 18
5.2 SIOts Where it WOIKS......cooiiiiieiiiie e 18
5.2.1 Summary and Further wWork............ccccooiiiiiiiii e 18
APPENDIX: Hardware configuration................cccccooiiiii 20
6.1 Udev rules for Serial TTY ...t 20
6.2 ConfIgUurations..........ccooiiieeee e 21
6.2.1 ACH2106_33B.......eeeeieeeeiiiieiieeeeeiiiiee e e e e e e e e e s e e e e e e ee e e e ennnnees 21
6.2.2 ACH2106 337 ... 21
6.2.3 ACU2106_344........eeeeeeeeeeeee et 22
6.2.4 ACH2106 _348.......ooeeiieeeeeeee e 22
6.2.5 ACH2106_349..... .o 23
APPENDIX: GUI Configuration.............c.uueeeieiiiiiieeee e 24
7.1 Dedicated WOrKSPaCE........cooveiiiiiiiiie e 24
7.2 Launch OPl and MaCrOS............uuivieiiiiiiee et 24

Rev 1 Page 2 of 57 Date: 22 02 2022



DOC-218480-01 D-TACQ Solutions Ltd

4 T A= Lo o 1 PSSR 24
7.4 LauNCh OPl...cc e e e 25
7.5 TOP LEVEI SCrEEN.....cccceeee et a e 26

8 APPENDIX: Theory of LLC with ACQ2106.........ccccuveriiiiieiiieeeeieee e 27
8.1 ACQPROKC..... . ettt e e e e e e e e e e e e e e nnees 29
8.1.1 Sample config file “swip5_45.json”............ccoooiiiiiiiiieeeee 30

8.2 3 Aggregators, 1 Distributor...........cccueeiii e 31
8.2.1 @CA2106_336......ueeeieiiiieeiiiee et e st ee et 32
8.2.2 ACU2T106_344.......eeeeeeeeeeeeee e 32
8.2.3 ACA2106_337 ..ttt 33
8.2.4 aCU2106_349..... .o 33

9 ACQPROC ex: Al128+A1128,A032,DO32.......ccooiiieeeiieeeeiee e 34
9.1 Hardware Configuration...............coeei i 34
9.2 Embedded System Configuration............ccccceveeeiiiciiiieee e 35
9.3 Host Software Configuration.............ccooouiiiiiiiiiiii e 36
9.3.1 AFHBAZ04 VErSION:.......ueiiiiieeeiiiiiiee et 36
9.3.2 Create System Model...........oooiiiiiiiiiii e 36
9.3.3 RUNthE SHOL.......ooiiiiie e 38
9.3.3.1 Latency Graph.........ccuueiiieeeeieieeee e 40

9.3.3.2 Data FIOWS......ovviiiiiiiiiieieeeee e 41

9.3.4 View Raw Data...........ouuiiiiiiiiiiiiieiie e 42
9.3.5 View EGU (Volts) Data...........oooeiiiiiiiiiiiiiieee e 43

10 ACQPROC ex: Al128+A032,D032.......cccoiieiieeee e 44
10.1 Hardware Configuration.............cuueeeiiiiiiiiieeeeieeee e 44
10.2 Embedded System Configuration..............cccueeveeiniiiiiiiiii e 45
10.3 Host Software Configuration............ccccoeeeiiiieeiiiie e 46
10.3.1 AFHBA404 VErSION:......uueiiiee et 46
10.3.2 Create System Model............cccumiimiiiiieieee e 46
10.3.3 RUN ThE ShOt.....eiiiiie e 48
10.3.3.1 Data FIOWS.....ccooeeee e 49

10.3.4 View EGU (Volts) Data:.........ccoceiiiiiiiiiiie e 50

11 ACQPROC ex: Al128+DO32.........cccuieeeeeeeceeeee et 51
11.1 Hardware Configuration..............ccccooiiiiiiiiieeeeee e 51
11.2 Embedded System Configuration..............ccoueerieiiiiiiiiiiiiiieeeeeeee 52
11.3 Host Software Configuration...............cccociiiiiiiiii e 53
11.3.1 AFHBAZ404 VErSION:......uuiiiiie ettt 53
11.3.2 Create System Model..........ccuveeiiiiiiiiiiiie e 53
11.3.3 RUNThE SNOt.....ccoeee e 55
11.3.4 View EGU (Volts) Data:.........cooomiiiiiiiie e 57

Rev 1 Page 3 of 57 Date: 22 02 2022



DOC-218480-01 D-TACQ Solutions Ltd

Copyright and Attribution.

Document created using Libre Office https.//www.libreoffice.org

This document and D-TACQ Software comprising platform Linux port, Linux
kernel modules and most applications are released under GNU GPL/FDL.:

Document:

Copyright (c) 2004-22 Peter Milne, D-TACQ Solutions
Ltd.

Permission is granted to copy, distribute and/or modify
this document under the terms of the GNU Free
Documentation License, Version 1.2, with no Invariant
Sections, no Front-Cover Texts, and no Back-Cover
Texts.

Software:

Copyright (C) 2004-22 Peter Milne, D-TACQ Solutions
Ltd.

This program is free software; you can redistribute it
and/or modify it under the terms of the GNU General
Public License version 2 as published by the Free
Software Foundation.

This program is distributed in the hope that it will be
useful, but WITHOUT ANY WARRANTY; without even the
implied warranty of MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE. See the GNU General Public License
for more details.

You should have received a copy of the GNU General
Public License along with this program; if not, write
to the Free Software Foundation, Inc., 59 Temple Place,
Suite 330, Boston, MA 02111-1307 USA
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1 Introduction
1.1 Summary

Customer order comprises 5SxACQ2106 with mix of payload modules.
We know that one or more boxes will be used in a PCS/LOW LATENCY.
Customer requires AFHBA404 operation with Dell R740

1.2 Action

We create an “Example PCS System” with all 5xACQ2106 boxes. This is
likely NOT the end-user’s system but it’s the maximal case.

We test the system using 2xAFHBA404 cards plugged into the R740.

We use ACQPROC to automatically configure the system and to generate test
data.

We try the AFHBA404 cards in all possible slots in the R740 and report

1.3 Intended Audience

System integrators.

1.4 Scope
ACQ2106, Low Latency Control, AHFBA404, x864, Linux Host.

1.5 References

1. ACQ2106 6 site DAQ appliance.

2. AFHBA404 Host Bus Adapter

3. R740 Dell server (Host PC)

4. ACQPROC Software framework for LLC.
5. 4GUG D-TACQ 4G Product Reference.
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https://i.dell.com/sites/csdocuments/Shared-Content_data-Sheets_Documents/en/aa/PowerEdge_R740_R740xd_Technical_Guide.pdf
https://www.d-tacq.com/resources/InstallationGuides/AFHBA404-installation-guide.pdf
https://www.d-tacq.com/acq2106.shtml
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1.6 Glossary
ACQ2106 : D-TACQ 6 site DAQ Appliance, with MGT links
MGT : Multi-Gigabit Transceiver
AFHBA404 : Quad SFP Host Bus Adapter.
UUT : instance of ACQ2106
HOSTPC : computer with HBA present
GUIPC: computer running D-TACQ GUI client display.
LLC : Low Latency Control
PCS: Plasma Control System. High rate MIMO control.
VI : Vector IN, comprising
o All6: 16 bit analog input
o DI32: 32 bit Digital Input
o SP32: 32 bit Scratch Pad, max 16, to pad to 64 byte boundary.
VO: Vector OUT, comprising
o AOI6: 16 biut analog outputs
o DO32: 32 bit Digital Output
o PWM32 : PWM control codes (special firmware).
o PAD32 : padding to make length up to a 64 byte boundary
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2 Hardware in the Order

D-TACQ Solutions Ltd

2.1 Hardware Listing
ITEM PRODUCT DESCRIPTION QTY UNIT#1
1 ACQ2106+4xACQ424ELF-32+A0424ELF- 1 SYS CE4160349

32+DIO432ELF 1Ux19” DAQ Appliance, PCS
128AI, 32A0, 32DIO 1GB DRAM, gigabit
Ethernet embedded Linux, EPICS inside.
MGT482 Quad Port SFP adapter, with
2xGbps fiber links.

4*ACQ424ELF-32: 32 ch simultaneous ADC,
IMSPS/16b 1*A0424ELF-32 : 32 ch
simultaneous DAC, 500kSPS/1l6b
1*DIO432ELF : 32 bit DIO

2 ACQ2106+4xACQ424ELF-32 1 SYS CE4160337
1Ux19” DAQ Appliance, PCS 128AI

3 ACQ2106+DIO432ELF 1 SYS CE4160348
1Ux19” DAQ Appliance, PCS 32DIO

4 |ACQ2106+ACQ424ELF32 1 SYS CE4160336
1Ux19” DAQ Appliance, PCS 32AI

5 ACQ2106+ACQ424ELF32+DIO432ELF 1 SYS CE4160344
1Ux19” DAQ Appliance, PCS 32AI

6 |AFHBA404 3 H3404090
4 port PCIe HOST BUS ADAPTER, provided H3404091
with 4x5m SFP AOC H3404092

7 BNCPANEL-32: 13

2U0 x 19” steel panel, 32 floating BNC
Connectors, transil overvoltage
suppression, 1m back cable.

2.2 Mapping System serial with UUT Name

ITEM SYS SERIAL UUTNAME MAC ADDRESS

1 SYS CE4160349 acg2106_349 00:21:54:13:01:5D
2 SYS CE4160337 acqg2106_337 00:21:54:13:01:51
3 SYS CE4160348 acgz106_348 00:21:54:13:01:5C
4 SYS CE4160336 acqg2106_336 00:21:54:13:01:50
5 SYS CE4160344 acqg2106_344 00:21:54:13:01:58

+  Recommend: use DDNS.

- Failing that, setup name - address mapping in //etc/hosts
Rev 1 Page 7 of 57 Date: 22 02 2022
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2.3 Installation
+  Connect AC Mains, network
- Recommended: connect serial console.

«  Power up and check networking is good. Inventory the units by looking at
web pages

2.4 Configuration For test
«  We stacked the units in serial number order and

«  Connected an HDMI SYNC daisy chain in numerical order

# uuT SYNC IN SYNC_ouT CABLE
1 acq2106_ 336 X --
X \
2 acqg2106_337 X /
X \
3 acqg2106_344 X /
X \
4 acq2106 348 X /
X \
5 acqg2106_349 X /
X ——

- Connected SFP cables as follows

# our PORT | HOST SLOT PORT
1 Jacg2106 336 A 5 A
2 |acg2l06 337 |A 4 B
3 Jacgz106 344 A 4 A
4 |acgz2106_348 A 4 C
5 |acg2106_349 A 5 B
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3 Software Installation

3.1 OS : CENTOS7
Latest CENTOS7, with kernel-devel, g++, git, x2go server
full python3 installation: python3, numpy, matplotlib

3.1.1 User dt100
By convention we set up user “dt100”

imkdir ~/bin # check this is in the PATH

3.2 D-TACQ HOST Software
mkdir PROJECTS

3.2.1 HAPI

Host Application Python Interface: for Ethernet automation.

cd PROJECTS
git clone https://github.com/D-TACQ/acq400_hapi.git

3.2.2 AFHBA404

HOST side device driver and ACQPROC LLC Framework
cd PROJECTS
git clone https://github.com/D-TACQ/AFHBA404.git
follow instructions:
o https://github.com/D-TACQ/AFHBA404/blob/master/README.md
o https://github.com/D-TACQ/AFHBA404/blob/master/INSTALL
Install:

cd AFHBA404

make

sudo ./scripts/loadNIRQ
get-ident-all

3.3 D-TACQ GUI Software

D-TACQ recommends cs-studio. Typically this is installed on GUIPC;
typically this is NOT the HOST PC (server).

Please follow instructions at https://github.com/D-TACQ/ACQ400CSS
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4 Run The Test

4.1 Initialise

[dt100@roger740 ~1$ cd PROJECTS/acq400_hapi
[dt100@roger740 acq400_hapil$ source ./setpath
[dt100@roger740 acq400_hapil$ cd ../AFHBA404
[dt100@roger740 AFHBA4041$ sudo ./scripts/loadNIRQ
[dt100@roger740 AFHBA404]$ get-ident-all

roger740 0 acq2106 336 A

roger740 1 acq2106 349 A

roger740 4 acq2106_344 A

roger740 5 acq2106_337 A

roger740 6 acq2106 348 A

4.2 Get Configuration

[dt100@roger740 AFHBA404]$ python3 \
./HAPIl/Isafhba.py --verbose=1 --save_config ACQPROC/configs/swip5 45.json

We chose config “swip5 45" because:
« 5 ACQ2106 units
- 2 x AFHBA404 from the listing below, we see
o Slot 5 has 2 fibers (shows at dev 0, 1)

o Slot 4 has 3 fibers (shows as dev 4,5,6).

[dt100@roger740 AFHBA4041$ python3 ./HAPl/Isafhba.py --verbose=1 --save_config
ACQPROC/configs/swip5_45.json
0 HostComms(host='roger740', dev="'0', uut='acq2106_336', cx="'A")

payload:[1]

site:1 MODULE ACQ424ELF Al16 32
1 HostComms(host="'roger740', dev='1', uut='acq2106_349', cx="'A")
payload:[1, 2, 3, 4, 5, 6]
site:1 MODULE ACQ424ELF All16 32
site:2 MODULE ACQ424ELF Al16 32
site:3 MODULE ACQ424ELF All16 32
site:4 MODULE ACQ424ELF Al16 32
site:5 MODULE AO424ELF AO16 32
site:6 MODULE DIO432ELF DI32 32
2 HostComms(host='roger740', dev="'4', uut='acq2106_344', cx="A")
payload:[1, 6]
site:1 MODULE ACQ424ELF All16 32
site:6 MODULE DIO432ELF DI32 32
3 HostComms(host='roger740', dev='5', uut='acq2106_337', cx="A")
payload:[1, 2, 3, 4]
site:1 MODULE ACQ424ELF All16 32
site:2 MODULE ACQ424ELF Al16 32
site:3 MODULE ACQ424ELF All16 32
site:4 MODULE ACQ424ELF Al16 32
4 HostComms(host='roger740', dev='6', uut='acq2106_348', cx="'A")
payload:[1, 6]
site:1 MODULE ACQ424ELF All16 32
site:6 MODULE DIO432ELF DI32 32
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4.3 Run

D-TACQ Solutions Ltd

[dt100@roger740 AFHBA404]1$ \

.Jscripts/acqgproc_multi.sh ACQPROC/configs/swip5_45.json

File Edit Search CS-Studio Window Help

CS-Studio

&

= |

e

2k L A BiEy &~
il stream_state_8.opi % i view8.opi i wr8.opi @ & 150% b ¥ ¥ T ‘ﬁéfps.opi
acq2106_
SHOT STATE RUN TIME MGT:RATE  MGT:TOTAL
acq2106_336  Count ‘Clocktree | SYNC | - _ 0 0.000E0 12E9 PLOT oL
acq2106.337  count |clockree | swmc | [N DN 0.000E0  30E9 ploT | @1 R
acqg2106 344 Count Clocktree SYNC - _ 0 0.000EQ 12E9 PLOT oL _—
[acq2108,; | | | acq2106_
acq2106 348  Count ‘Clocktree | SYNC | - _ o 0.000E0 0E0 poT | £L
acq2106_
acq2106.349 Count ‘Clocktree | SYNC | - _ ] 0.000EQ 97E9 PloT | £ L
- Al IDLE at start
| File Edit Search CS-Studio Window Help
[ k BilAE Eyidf~
E i stream_state_8.opi Ei‘ié‘views.opi = wrB.opi & & | 150% b 5 * = 0
SHOT STATE RUN TIME MGT: RATE  MGT:TOTAL
acq2106_336  Count !clotktree | SYNC | - _ ] 0.000E0 12E9 PLOT Q L
acq2106 337  Count iclocktree i SYNC | _ m 0 0.000E0 30E9 ploT | L
acq2106 344  Count |Clocktree | SYNC | _ _ 0 0.000€0 12E9 poT | &1L
acq2106_348  Count |Clocktree | SYNC | - _ 0 0.000E0 OE0 PLOT oL
acq21057349 Count iclocktree | SYNC | _ 0 0.000E0 97E9 PLOT ﬂ L

- UUT’s are ARMED from bottom to top.
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File Edit Search CS-Studio Window Help
SWis AR E e

= [izstream_state_8.0pi i i views.opi & wrB.opi & @ 150% [+]e~ o~ = o |fpsopin|
© = =
sHoT  STATE RUNTIME  MGT:RATE  MGTTOTAL j —J)
2cq2106.336  Count [clockree | swe | NN RN 6405€6 1269 pLOT _gﬂ ® °
2cq2106.337 count [ciockree | swc | I FONRRRN 4 1605166 3069 por | &1 j :I)
o O 2.
acq2106.344 count [ciockree | swe | NN RO 4 641086 1269 pLoT _Q_ﬂ = & -
gt g | o o > o
9| 9| ® O
acq2106.348  count [clockree | swe | FNN RGN s 639866 2766 pLoT &, J J :)J )
2cq2106.349 Count |Clockiree | swC 4 1605466 9769 pLoT L [
) 00
) ) ® 9
9 9| 2O
5 9 o
«  During the shot, all units show state RUN
e

Pl STATE RUNTIME ~ MGT:RATE  MGT:TOTAL
acq2106 336  Count |ciociree | swnc | IR

3 6.405E6 12E9

acq2106 337  Count 1C|°m’ree | SYNC || m 4 16.051E6  30E9

acq2106_348  Count ]clm:ktree | SYNC ﬂ- 5 6.398E6  27E6

4 16.054E6  97EQ

acq2106 344  Count ]ciai:ktr'ee| SYNC n- _ 4 6.410E6 12E9

_acq2106_349 Count ‘(-:Im:lctree I SYNC [l -

« Live display of Run Time, MGT (Comms A Rate and Total).

File Edit Search CS-Studio Window Help
TR LI R P

2 |iistream _state 8.0pi 5 | views.opi i wr.opi & & 150% v [
=
SHOT STATE RUN TIME MGT: RATE ~ MGT:TOTAL
acq2106.336  count [cociwee | swvc | [N EDNEE o o000E0 1269
acq2106337 count cocwree | s | [ NN o oo00E0 3069
acq2106.344  count [cocwee | svc | [HEEED NEDNDEN o000 1269
acq2106.348  count [cociwee | svc | (NN NN o 00000 13086
acq2106.349  Count cociree | s | [ NN o oowE0 o769

- End of shot. IDLE again.

Rev 1 Page 12 of 57 Date: 22 02 2022



DOC-218480-01 D-TACQ Solutions Ltd
4.3.1 Run Transcript

4.3.1.1 Configure: configure_uut

[dt100@roger740 AFHBA4041$ ./scripts/acqproc_multi.sh
ACQPROC/configs/swip5_45.json

UUT1 acq2106_336

UUT2 acq2106_349

UUTS acq2106 336 acq2106 349 acq2106 344 acq2106 337 acq2106 348
DEVMAX 6

python3 /home/dt100/PROJECTS/acq400_hapi/user_apps/acqd00/sync_role.py --
toprole=master --fclk=50000 acq2106_336 acq2106_349 acq2106_344
acg2106 337 acq2106 348

python3 /home/dt100/PROJECTS/acq400_hapi/user_apps/acq400/sync_role.py
done 0

python3 scripts/lic-config-utility.py ACQPROC/configs/swip5_45.json
acg2106_336 Aggregator settings: sites=1 (spad=16) (comms=A)
acq2106_349 Aggregator settings: sites=1,2,3,4,6 (spad=15) (comms=A)
acg2106_349 Distributor settings: sites=5,6 pad=15 comms=A on
acq2106_344 Aggregator settings: sites=1,6 (spad=15) (comms=A)
acq2106_344 Distributor settings: sites=6 pad=15 comms=A on
acg2106_337 Aggregator settings: sites=1,2,3,4 (spad=16) (comms=A)
acq2106_348 Aggregator settings: sites=1,6 (spad=15) (comms=A)
acg2106_348 Distributor settings: sites=6 pad=15 comms=A on

python3 scripts/lic-config-utility.py done 0

4.3.1.2 Control Script 1: control_script

python3

/home/dt100/PROJECTS/acq400 hapi/user_apps/acq400/acq400_streamtonowher
e.py --samples=1000000 acq2106_336 acq2106_349 acq2106_344

acg2106 337 acq2106_348

nsamples set 1000000

4.3.1.3 Control Program 1: control_program

HBAG6 VI:1024 VO:76 devs=0,1,4,5,6

[0] dev:0 acq2106_336 VI:128 VO:0 Offset of SPAD IN VI :64
System Interface Indices 0,0

[1] dev:1 acq2106_349 VI:320 VO:68 Offset of SPAD IN VI :260
System Interface Indices 32,16

[2] dev:4 acg2106 344 VI:128 VO:4 Offset of SPAD IN VI :68
System Interface Indices 160,31

[3]1 dev:5 acq2106 337 VI:320 VO:0 Offset of SPAD IN VI :256
System Interface Indices 192,46

[4] dev:6 acq2106_348 VI:128 VO:4 Offset of SPAD IN VI :68
System Interface Indices 320,62
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4.3.1.4 During the shot ..

Streamed 0 of 1000000 samples
Streamed 89584 of 1000000 samples
Streamed 139608 of 1000000 samples
Streamed 189632 of 1000000 samples
Streamed 239656 of 1000000 samples
Streamed 289680 of 1000000 samples
Streamed 339704 of 1000000 samples
Streamed 389728 of 1000000 samples
Streamed 439752 of 1000000 samples
Streamed 489776 of 1000000 samples
Streamed 539800 of 1000000 samples
Streamed 589824 of 1000000 samples
Streamed 639848 of 1000000 samples
Streamed 689873 of 1000000 samples
Streamed 739896 of 1000000 samples
Streamed 789920 of 1000000 samples
Streamed 839944 of 1000000 samples
Streamed 889969 of 1000000 samples

stored acq2106 336 _Vl.dat, len=1000000
stored acq2106 336 _VO.dat, len=0

stored acq2106 349 Vl.dat, len=1000000
stored acq2106_349 VO.dat, len=1000000
stored acq2106_344 Vl.dat, len=1000000
stored acq2106 344 VO.dat, len=1000000
stored acq2106_337 _Vl.dat, len=1000000
stored acq2106 337 VO.dat, len=0

stored acq2106_348 Vl.dat, len=1000000
stored acq2106_348 VO.dat, len=1000000
Control Program Finished

Streamed 939993 of 1000000 samples
Streamed 990017 of 1000000 samples

Stream finished.
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4.3.1.5 Analysis: analysis

Running analysis now.
python3 scripts/acqproc_analysis.py --ones=1 --json=1 --json_src=./runtime.json
--src=/home/dt100/PROJECTS/AFHBA404/
Running analysis for UUT: acq2106_336
show SPAD: hexdump -ve '32/2 "%04x," 16/4 "%08x," "\n"' acq2106_336_VI.dat | cut -d, -f33-40 | head
-n4
00000001,0000000d,00000000,00000000,00000000,00000000,26666336,a7777336
00000002,00000021,00000000,00000000,00000000,00000000,a6666336,a7777336
00000003,00000035,00000000,00000000,00000000,00000000,26666336,a7777336
00000004,00000049,00000000,00000000,00000000,00000000,a6666336,a7777336
show whole VI like this:
hexdump -ve '32/2 "%04x," 16/4 "%08x," "\n"' acq2106_336 VI.dat
Finished collecting data
T _LATCH differences: 1, happened: 625003 times
T_LATCH differences: 2, happened: 0 times
T_LATCH differences: 3, happened: 0 times
Cannot run latency analysis for this UUT.
Running analysis for UUT: acq2106_349
show SPAD: hexdump -ve '128/2 "%04x," 1/4 "%08x," 15/4 "%08x," "\n"' acq2106_349 VI.dat | cut -d, -
f130-137 | head -n 4
00000001,00000001,00000000,00000000,01240124,01330122,0albaff6,a7777349
00000002,00000015,00000000,00000000,01240124,01330122,0albaff6,a7777349
00000003,00000029,00000000,00000000,01240124,01330122,0albaff6,a7777349
00000004,0000003d,00000000,00000000,01240124,01330122,0albaff6,a7777349
show whole VI like this:
hexdump -ve '128/2 "%04x," 1/4 "%08x," 15/4 "%08x," "\n"' acq2106_349 Vl.dat
Finished collecting data
T _LATCH differences: 1, happened: 625003 times
T_LATCH differences: 2, happened: 0 times
T_LATCH differences: 3, happened: 0 times
(160000000,)
data end: 129
spad_len: 15
160
len diffs = 19990
max data = [4.38 4.305 4.275 ... 4.56 4.275 4.305]
scripts/acqproc_analysis.py:145: MatplotlibDeprecationWarning: The 'nonposy' parameter of __init_ ()
has been renamed 'nonpositive' since Matplotlib 3.3; support for the old name will be dropped two
minor releases later.

axs.set_yscale('log', nonposy='clip')
latency plot saved as acq2106_349_latency.png
Running analysis for UUT: acq2106_344
show SPAD: hexdump -ve '32/2 "%04x," 1/4 "%08x," 15/4 "%08x," "\n"' acq2106_344_Vl.dat | cut -d, -
f34-41 | head -n 4
00000001,00000002,00000000,00000000,00000000,00000000,a6666344,a7777344
00000002,00000016,00000000,00000000,00000000,00000000,a6666344,a7777344
00000003,0000002a,00000000,00000000,00000000,00000000,a6666344,a7777344
00000004,0000003e,00000000,00000000,00000000,00000000,a6666344,a7777344
show whole VI like this:
hexdump -ve '32/2 "%04x," 1/4 "%08x," 15/4 "%08x," "\n"' acq2106_344 Vl.dat
Finished collecting data
T _LATCH differences: 1, happened: 625004 times
T_LATCH differences: 2, happened: 0 times
T_LATCH differences: 3, happened: 0 times
Cannot run latency analysis for this UUT.
Running analysis for UUT: acq2106_337
show SPAD: hexdump -ve '128/2 "%04x," 16/4 "%08x," "\n"' acq2106_337_VI.dat | cut -d, -f129-136 |
head -n 4
00000001,00000002,00000000,00000000,00000000,00000000,a6666337,a7777337
00000002,00000016,00000000,00000000,00000000,00000000,a6666337,a7777337
00000003,0000002a,00000000,00000000,00000000,00000000,a6666337,a7777337
00000004,0000003e,00000000,00000000,00000000,00000000,a6666337,a7777337
show whole VI like this:
hexdump -ve '128/2 "%04x," 16/4 "%08x," "\n"" acq2106_337 VI.dat
Finished collecting data
T LATCH differences: 1, happened: 625004 times
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T_LATCH differences: 2, happened: 0 times

T_LATCH differences: 3, happened: 0 times

Cannot run latency analysis for this UUT.

Running analysis for UUT: acq2106_348

show SPAD: hexdump -ve '32/2 "%04x," 1/4 "%08x," 15/4 "%08x," "\n"' acq2106_348_Vl.dat | cut -d, -
f34-41 | head -n 4
00000001,00000001,00000000,00000000,00000000,00000000,a6666348,a7777348
00000002,00000015,00000000,00000000,00000000,00000000,a6666348,a7777348
00000003,00000029,00000000,00000000,00000000,00000000,a6666348,a7777348
00000004,0000003d,00000000,00000000,00000000,00000000,a6666348,a7777348
show whole VI like this:

hexdump -ve '32/2 "%04x," 1/4 "%08x," 15/4 "%08x," "\n"' acq2106_348 Vl.dat
Finished collecting data

T_LATCH differences: 1, happened: 625004 times

T_LATCH differences: 2, happened: 0 times

T_LATCH differences: 3, happened: 0 times

Cannot run latency analysis for this UUT.

python3 scripts/acqproc_analysis.py done 0

[dt100@roger740 AFHBA404]$

4.3.1.6 Summary Of Analysis
+  Scratchpad hexdump

show SPAD: hexdump -ve '32/2 "%04x," 16/4 "%08x," "\n"' acq2106_336_Vl.dat | cut -d, -f33-40 | head
-n4

00000001,0000000d,00000000,00000000,00000000,00000000,26666336,a7777336
00000002,00000021,00000000,00000000,00000000,00000000,26666336,a7777336
00000003,00000035,00000000,00000000,00000000,00000000,26666336,a7777336
00000004,00000049,00000000,00000000,00000000,00000000,26666336,a7777336

+  Shows first 4 lines of SPAD region (8 columns)
o SPADI[0] : TLATCH (Sample Count: 1,2,3,4)
o SPADJ[1] : USECS
o SPADI[6] : IDENT
o SPADI[7] : IDENT : COMMS | 77777 | SERIAL
= Comms A,
= UUT#336

- TLATCH differences: In a PERFECT system, TLATCH increases by one
every sample

o In this case, it’s PERFECT. We’re not running in RT mode, but also we’re
not attempting any heavy processing and 50kHz is NOT a challenging
repetition rate.
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4.3.1.7 Latency Graph

For system with AO, the hardware makes a histogram of end to end latency, this is
published as a graph, stored on disk as a .png file by default:

acq2106_349 latency.png
Image Edit View Go Help
< Previous “»Next = = 1 B & o

Maximum latency Histogram for uut:acq2106_349

----- A line representing the 99th percentile

B max data (n= 19990) [log scale] Mean: 4.628

104 4 Min: 4.275
] Max: 17.235

Standard Deviation: 1.306

107

Fregquency

102

10 12
Time in microseconds.

950 x 700 pixels 41.9 kB 100%
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5 APPENDIX: AFHBA404 in R740

5.1 Needs latest firmware
Current shipping version: AFHBA404 Revision “Oe” or later is required:

[dt100@roger740 AFHBA4041$ ./scripts/*ser*
af-ba-40-40-11-00-41-0e
af-ba-40-40-11-00-90-0e

af-ba-40-40 : AFHBA404

11 : Link capability: 6Gbps with retry
nn-nn : Serial number

o 00-41:SN 41

o 00-90 : SN 90

Oe : Firmware revision e.

5.2 Slots where it works

D-TACQ Solutions Ltd

CONFIG Slot Proc Works?
c1 1 / 4SFP Pl Yes

2 P2 No Slot

3 P1 SAS Card
C2 1,4,5 P1, P2 Working
C3 4,5 / BSFP P2 Yes, it works

6 P1? Half Height Slot
C4 7,8 P2 Empty lspci

C1: Slotl works perfectly with 1 x AFHBA404
C3: Slot 4,5 work perfectly with 2 x AFHBA404
C2: Best configuration, 3 units working.

C4: Slots 7, 8 : AFHBA404 is NOT visible in Ispci. A 3™ party card was not
visible either. We assume we either have a faulty riser or faulty BIOS.

Slot 6 is too small for AFHBA404 and so is not considered.

5.2.1 Summary and Further work
R740 works for up to 3 xAFHBA404 and up to 12 ACQ2106 so far.

Rev 1

Page 18 of 57

Date: 22 02 2022




DOC-218480-01 D-TACQ Solutions Ltd

Rev 1 Page 19 of 57 Date: 22 02 2022



DOC-218480-01 D-TACQ Solutions Ltd

6 APPENDIX: Hardware configuration.
6.1 Udev rules for Serial TTY

D-TACQ uses an automated serial console mapping based on udev:
«  https://github.com/D-TACQ/USB_TTY _IDS
- git clone https://github.com/D-TACQ/USB _TTY IDS.git
+ update rules.d/90-acq2106.rules:

SUBSYSTEMS=="usb", ATTRS{serial}=="AU01BSMP",

SYMLINK+="tty acq2106_ 349" RUN+="/usr/local/bin/make-tty-symlink"
SUBSYSTEMS=="usb", ATTRS{serial}=="AUO01CGEH",

SYMLINK+="tty acq2106_337" RUN+="/usr/local/bin/make-tty-symlink"
SUBSYSTEMS=="usb", ATTRS{serial}=="AU0O1BTR6",

SYMLINK+="tty acq2106_348" RUN+="/usr/local/bin/make-tty-symlink"
SUBSYSTEMS=="usb", ATTRS{serial}=="AUO0O1BUOE",

SYMLINK+="tty acq2106_336" RUN+="/usr/local/bin/make-tty-symlink"
SUBSYSTEMS=="usb", ATTRS{serial}=="AU01BT2I",

SYMLINK+="tty acq2106_344" RUN+="/usr/local/bin/make-tty-symlink"

- install on a terminal server (we recommend Raspberry PI)
- connect to consoles by name:
o kktty acq2106 348
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6.2 Configurations

6.2.1 acq2106_336

acq2106 336 — Mozilla Firefox @ o) E
acq2106_336 x | acq2106_337 X acq2106_344 X acq2l06_348 x acq2l06_349 x 4+
« = C | O ® acq2106_336/d-tacq/#id < ©® =

Home System Firmware Temperature Top Interrupts
400.0 acq400.1 dma0
CARRIER
SITE MANUFACTURER MODEL PART SERIAL
0 D-TACQ Solutions acq2106sfp acq2106sfp CE4160336
build detail: root@rpi-009 R1010 Tue Sep 14 16:09:52 2021
eth0 macaddr: 00:21:54:13:01:50 eth0 ipaddr: 10.12.197.63
ethl macaddr: 00:21:54:23:01:50 ethl ipaddr:
MODULES
SITE MANUFACTURER MODEL PART SERIAL
1 D-TACQ Solutions ACQAZ4ELF ACQA24ETLF-32-1000-16 N=32 M=04 42410368
& D-TACQ Solutions MGT482 MGT482-SFP4 N=4 M=90 AM4820244
acq2106 336 Wed Feb 23 08:49:26 UTC 2022 Done
- Refresh?
acq2106_337 — Mozilla Firefox 2 ) &
acq2106_336 X | acq2106_337 x acq2l06_344 x acq2106 348 x acq2106_349 X —+
= = | QO 8 acq2106_337/d-tacq/#id w © =
ne System Firmware Power s
acg400.0 acq400.1 a
CARRIER
BITE MANUFACTURER MODEL PART SERTAL
o D-TACQ Soluticns acg2l06sfp acg2l06sfp CE4160337
build detail: root@rpi-009 R1010 Tue Sep 14 16:37:33 UTC 2021
eth0 macaddr: 00:21:54:13:01:51 eth0 ipaddr: 10.12.197.62
ethl macaddr: 2 : 23201151 ethl ipaddr:
MODULES
SITE MANUFACTURER MODEL SERIAL
| D-TACQ Solutions ACQ424ELF ACQ4Z4ELF-32-1000-16 N=32 E42410369
2 D-TACQ Solutions ACQ424ELF ACQA424ELF-32-1000-16 N=32 E42410370
3 D-TACQ Solutions ACQ424ELF ACQA424ELF-32-1000-16 N=32 E42410371
4 D-TACQ Solutions ACQA4Z4ELF ACQA24ELF-32-1000-16 N=32 E42410372
c D-TACQ Solutions MGT482 MGT482-5FP4 N=4 AM4820245
acq2106_337 Wed Feb 23 08:50:22 UTC 2022 Done
= Refresh?
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6.2.3 acq2106_344

acq2106_344 — Mozilla Firefox

acq2106_336 x acq2l06_337 X Iacc12106_344 x  acq2106_348 X acgq2106_349 X —+

= = QO 8 acq2106_344/d-tacq/#id g =
Home System Firmware ure Interrupts sfp
0.1 jt400.A
CARRIER
SITE MANUFACTURER MODEL PART SERIAL
o D-TACQ Solutions acg2106sfp acq2106sfp CE4160344

build detail: rootfrpi-009 R1010 Wed Sep 15 08:52:34 UTC 2021

eth0 macaddr: 00:21:54:13:01:58 eth0 1ipaddr: 10.12.197.57
ethl macaddr: 00:21:54:23:01:58 ethl ipaddr:
MODULES
SITE MANUFACTURER MODEL SERIAL
1 D-TACQ tions ACQ424ELF- 1000-16 N=3 it E42410373
6 D-TACQ lutions 0432EL 32 M=61 E43220062
c D-TACQ Solutions MGT482-SFP4 N=4 M=90 AM4820246
acq2106_344 Wed Feb 23 08:51:52 UTC 2022 Refresh? Done

6.2.4 acq2106_348

acq2106_348 — Mozilla Firefox

acg2106_336 X acqz2l06 337 x acg2l06_344 X acq2l06_348 X | acq2106_349 % +

« > C O 8 acq2106 348/d-tacq/#id e @ =
Home SYsten1 Firmware B 10] Inte S{E
ac 0.1 A
CARRIER
SITE MANUFACTURER MODEL PART SERIAL
0 D-TACQ Solutions acq2l06sfp acg2106sfp CE4160348
build detail: root@rpi-009 R1010 Thu Oct 07 13:59:41 UTC 2021
eth0 macaddr 54:13301:5= eth0 ipaddr: 10.12.197.86
ethl macaddr: 23:01:5¢ ethl ipaddr:
MODULES
SITE MANUFACTURER MODEL SERIAL
1 D-TACQ ACQ424ELF ACQ424ELF-32 N=32 M E424109899
6 D-TACQ DIO432ELF DIO432ELF N=32 6 E43220063
< D-TACQ Sclutions MGT482 MGT482-5FP4 N=4 M=90 AM4820247
acq2106_348 Wed Feb 23 08:52:29 UTC 2022 Done
= Refresh?

NB: “Site 1 E4240999” is “FAKE” module, needed to run the unit in PCS mode.

Customer may decide to retain or to remove.
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6.2.5 acq2106_349

D-TACQ Solutions Ltd

acq2106 349 — Mozilla Firefox A
acg2106 336 x acqz2l06_337 X acgq2l106_344 X @acq2l06_348 x| acq2106_349 x4
« = C | O 8 acq2106_349/d-tacq/#id <5 ©® =

Home System Firmwa FPGA Temperature Power Top Interrupts sfp
acg400.0 acq400.1 acq400.2 acq400.5 acq400.6 n
mgt400.A adma0
CARRIER
SITE MANUFACTURER MODEL PART SERIAL
o} D-TACQ Solutions aecg2106sfp acg2106sfp CE4160349
build detail: root@rpi-00% R1010 Thu Oct 07 14:24:18 UTC 2021
eth0 macaddr: 00:21:54:13:01:5d ethD ipaddr: 10.12.197.96
ethl macaddr: 00:21:54:23:01:5d ethl ipaddr:
MODULES
SITE MANUFACTURER MODEL PART SERIAL
1 D-TACQ Solutions BACQA4Z4ELF ACQA4Z4FELF-32-1000-16 N=32 M=04 £42410374
2 D-TACQ Solutions ACQA4Z4ELF ACQ424ELF-32-1000-16 N=32 M=04 £42410375
3 D-TACQ Solutions ACQ424ELF ACQA424ELF-32-1000-16 N=32 M=04 E42410376
4 D-TACQ Solutions ACQ424ELF ACQ424ELF-32-1000-16 N=32 M=04 £42410377
5 D-TACQ Solutions AO424FLF RO424FELF N=32 M=41 £42400069
5] D-TACQ Solutiens DIO43ZELF DIO432ELF N=32 M=61 E43220064
Lod D-TACQ Solutions MGT482 MGT482-8SFP4 N=4 M=80 AM4820248
acq2106 349 Wed Feb 23 08:53:08 UTC 2022 Done
e Refresh?

Rev 1 Page 23 of 57

Date: 22 02 2022



DOC-218480-01

D-TACQ Solutions Ltd

7 APPENDIX: GUI Configuration.

Although the GUI is not required for operation, it does provide an invaluable window
in to the state of the system, and we do recommend setting it up, this is time well

spent!

7.1 Dedicated Workspace

Select Workspace

Select Workspace

Select Workspace

Select your Cs-studio workspace, where your files, preferences etc. will be stored.

-

E Ask again?

Cancel

7.2 Launch OPI and Macros

File Edit Search CS-Studio Window Help

DEis iRl EiEY

Cs-Studio

Browse

OK

= Navigator 82

¥ &ACQ400
» &PLOTS
¥ E&icons
~ & opi
i&.opi
iEA0chDC.opi
[ HISTO.opi

EELIA_external_ref1.opi

gzistream8_launcher.opi

gzitransient8 launcher.opi

g&itricontrol.opi

s=lwr_demo.opi
P &CSS

ACQ400/view8_launcher.opi

7.3 Macros
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Preferences
filtertext @ OPI Runtime Preferences
= CSS Applications  Macros:
Alarm Name Value
Debugging uuT acq2106_336
Diagnostics UuUT1 acqz2106_336
~ Display uuT2 acq2106_337
~ BOY UuT3 acq2106_344
OPLEditor | ;s acq2106_348
uuTs acq2106_349
OPI Validal UuTS
Editors UUT?
Management uuTS
Others <Add> <Add>
Test
b Trends
Utilities
» CSS Core
7.4 Launch OPI
Cs-studio

File Edit Search CS-Studio Window Help
iDhissigisAiig-is

& e view8_launcher.opi 8 |
oo

MACROS:

Check the list below to see that all macros are defined.
If a macro is NOT defined, please define it from Launch..
Edit!Preferences!CSS Applications!Display!BOY!OPI Runtime

UUT1 acq2106_336 Launch WR..
UUT2 acq2106_337
UUT3 acqz106_344

o

UUT4 acq2106_348 Launch FP..
UUTS acq2106_349

uuTe

uut? Launch Stream
uuTs

SUDO ${SUDO}

SECS ${SECS}

HAPID ${HAPIDIR}

ETRG ${ETRG}

FCLK  ${FCLK}

STORE ${STORE}

RUNC! user_apps/acq1014/acq1014_caploop.py --shots=1

RUNCI user_apps/acq400/acq400_capture.py

RUNC! ${RUNCMD}

TRANE user_apps/acq1014/acq1014_configure_transient.py
TRANE user_apps/acq400/acg400_configure_transient.py
TRANS ${TRANSCMD}
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7.5 Top Level Screen.

D-TACQ Solutions Ltd
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1|5 ;
swoT  sTATE RUNTIME  MGT:RATE  MGTTOTAL
2cq2106.336  Count [cockree | svc | [HEEEEED NEDNEE o 00000 1269 poT | @
acq2106.337  count [cociree | s | [ NN o oooor0 3089 nor | o] ||| EESEISESS:
acq2106.344  Count [clockires | sYNC l- N 0.000E0 1269 poT | @ L —
acq2106.348  Count [clocree | sYNC l- - 0.000E0  0EO por | L
acq2106.349  Count [clockiree | sYNC l- - 0000E0 9769 potT | L 7 —



DOC-218480-01 D-TACQ Solutions Ltd

8 APPENDIX: Theory of LLC with ACQ2106

Rev 1

LLC : Low Latency Control: data transfer mechanism optimised for Low
Latency, used on PCS (Plasma Control System).

ACQ2106 features two MGT comms links CA and CB, that provide a low
latency fiber optic link back to our PCI-Express card AFHBA404.

ACQ2106 runs two types of control, concurrently:
o A9/Z, configured over Ethernet, this is the master control for the system.

o CA, CB links: can run concurrently transferring some or all of the data
setup up A9.

ACQ2106 has 4 concurrent Data Paths, 3 IN, 1 OUT.

o A9/Z Aggregator: collects data from a set of INPUT modules and delivers
the data to ZYNQ DMA, and hence to local DRAM. The A9 Aggregator
controls the system.

o CA Aggregator: Comms A link can collect a subset of the A9 Aggregator
o CB Aggregator: Comms B link can collect a subset of the A9 Aggregator
= Typically in LLC, CA, CB collect ALL A9 aggregator data.

= CA is the “normal path”, while CB is an alternate path for either data
mirroring, or for hotswap between PC controllers.

o Distributor: sends data to a set of OUTPUT modules.
= The Distributor allows for ONE of 3 sources to be selected:
A9,CA,CB
Only CA, CB are relevant for LLC.
Viewed from the HOST, for each ACQ2106, the HOST will
o Receive VI Vector In, comprising all the INPUTS + SPAD
= SPAD (scratchpad) is essentially another input, from the motherboard).
o Transmit VO Vector OUT, comprising all the OUTPUTS

In LLC mode, the link transfer is optimised for minimum latency, typically
transferring ONE sample at a time in either direction.

Data flow is entirely hardware mediated. In LLC, typically:

o On the clock, one vector VI comprising all INPUTS is sent to HOST
DRAM (PUSH)

o On the clock, the ACQ2106 fetches VO, comprising all OUTPUT values,
and updates the values. (PULL)

o Typically, PULL is initiated exactly on the sample clock, while PUSH first
has to wait for the ADC conversion related to the clock to complete.

o Ina“normal system”, operation is “N1 mode” (PULL picks up results
from the previous cycle). It’s also possible to get faster results by retarding
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Rev 1

the PULL, so that the system switches to “N Mode” where VO comprises
results calculated from VI in the SAME clock cycle. In general, N1 mode
works best for fast clock cycles (>50kHz), while N Mode can greatly
reduce latency, especially for relatively low clock rates (<20 kHz). Please
contact D-TACQ for a white paper with full details.

SPAD, or metadata, up to 32 x u32 values at the tail of VI

[e]

o

[e]

SPAD[0] “Tlatch” : the sample number
SPAD[1] “Usecs” : elapsed time in USECS
SPADI2..7] may be used for ad-hoc signaling

SPAD is required to VI to the nearest 64 byte boundary to maintain sample
alignment in memory (and in time).
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8.1 ACQPROC

With choice of 6 sites per ACQ2106, choice from 10 Al, AO, DIO modules, and
possibility for 1..12 ACQ2106 units per HOST PC, LLC systems can quickly grow
VERY COMPLEX!

The ACQPROC software framework aims to automate this complexity.
ACQPROC comprises:

A configuration file CF to represent the system configuration
o (Json format)
o NEW : this file can be created automatically by introspection on the HBA.

A Control Program CP “ACQPROC” that will configure memory management
based on the CF and run the realtime process.

o CP will detect new VI data, and gather all VI’s in the system

o CP will scatter all the VI’s into functional blocks and present this data to a
Control Algorithm

= ie separate vectors Al16, DI32, SP32

o CP will gather a new composite VO from the Control Algorithm, and
scatter the VO as a series of VO vectors, one per ACQ2106.

o CP will publish a model of the composite memory for client programs
(including the live PCS Control Algorithm to use)

A Control Script CS that will configure all the ACQ2106 A9 side over
ethernet. A series of HAPI python scripts autoconfigure from the CF to set up
the following on each box:

o sync role (CLK and TRG)

o Aggregator Settings (VI size and destination)
o Distributor Settings (VO size and source)

o Global Shot Control.

After the shot, HAPI analysis scripts check in-shot data for various figures of
merit, in particular data integrity and RT performance.

We appreciate that existing ACQ2106 PCS systems may already implement their own
CP, but with the automated configuration, we suggest that the CS framework would
still be useful to configure the system and to control the shot.
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8.1.1 Sample config file “swip5_45.json”

D-TACQ Solutions Ltd

{
"AFHBA": {
"UUT": [
{
"DEVNUM": O,
"name": "acq2106_336",
"type": "pcs”,
"sync_role": "master"”,
"COMMS": "A",
"vI': { "AlIl6": 32, "SP32":16 },
"VO": { "PAD32":0}

"DEVNUM": 1,

"name": "acq2106_349",

"type": "pcs”,

"sync_role": "slave",

"COMMS": "A",

"VI": { "AI16": 128, "DI32": 1, "SP32":15 },

"vO": { "AO16": 32, "DO32": 1, "AOSITES": [ 5

}

-~

"DEVNUM": 4,

"name": "acq2106_344",

"type": "pcs”,

"sync_role": "slave",

"COMMS": "A",

"vI': { "AlIl6": 32, "DI32": 1, "SP32":15 },
"VO": { "DO32":1, "PAD32": 0}

"DEVNUM": 5,

"name": "acq2106 337",
"type": "pcs”,

"sync_role": "slave",

"COMMS": "A",

"VI": {"Al1l6": 128, "SP32": 16 },
"VO": { "PAD32":0 }

"DEVNUM": 6,

"name": "acq2106_348",

"type": "pcs”,

"sync_role": "slave",

"COMMS": "A",

"vI': { "AlI16": 32, "DI32": 1, "SP32": 15 },
"VO": { "DO32": 1, "PAD32": 0 }

1. "PAD32": 0
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8.2 3 Aggregators, 1 Distributor

Best reviewed with reference to cs-studio mimics:

"@ capturenpi 2!]

I0CREADY ()

1234 Sample Size 320

| Aggregator Sites

Cs-studio
File Edit Search CS-Studio Window Help
DEi® 8 iH] i@ i
= |icistream state _8.0pi % iiviewB.opi i-iwrB.opi & acq2106clkiree.opi i opi = O afpBopi i capture.opi = | « @ 100% B
%
% & 150% '~~~ Transient|stream | BLT| stats| DataFlow 10cREADY ()
SHOT STATE RUN TIME MGT: RATE MGT:TOTAL
acq2106_336  Count Clockiree | SYNC | CAP - _ 8 6.402E6 670E6 POT | £ L
z 1.6 15 128
acq2106_337  Count Clockiree | SYNC | CAP - _ 7 16.029E6  1E9 POT | £ L
cA 16 15 128
acq2106.344  Count |Clockiree | SYNC | AP B R - 640766 558E6 poT | L B none ° o
acq2106.348  Count |Clocktree | SYNC | CAP N R e 636966 SS7E6 poT | L e AIMSA & 15 6s
acq2106_349  Count |Clockiree | SYNC | CAP - _ 8 16.036E6  2E9 PLOT | L Aggregator Sites 16 Sample Size 128
| TRG enable do rising USE SOFT TRG| _PULSE SOFT TRG
[ evento disable | a0 | raing | findEventde 1o 1]
| EVENT1 disable do falling Stack480 _none |
[‘Ecapmve.opin} @ & 100% B
[@capmre.opiﬂ @ & 100% vlevev =0 10cREADY ()
Aggregator Sites 16 Sample Size 128
Aggregator Sites. 1 Sample Size 128 | TRG Trabic d0 rising USE SOFT TRG| PULSE SOFT TRG
I TRG _enable | a1 | rising |  USESOFTTRG| PULSESOFTTRG | EVENTO disable a0 falling ndEventdole o |o |
| EVENTO disable do falling ind Event QIDLE | EVENT1 disable do falling Stack 480 none
= = 1 1 1 ann
[@czpﬂlre.opi“] Qal‘]m | - [l « = 100% | -

10CREADY ()

Sample Size 320

|| Aggregator Sites

Here we have a shot in progress, with all the Data Flow mimics showing.
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8.2.1 acq2106_336

.@capture._opi ﬂl & 'Qi 100%
Transient | Stream | BLT Stats| DataFlow I0C READY O

‘ ‘Aggregator Sites 1 Sample Size 128

« AIl6=32,SP32 =16 : A9/Z aggregator, CA aggregator: 128 bytes
+  No outputs, distributor source CPU.

8.2.2 acq2106_344

|2 fp8.opi i capture.opi & & 100%

10CREADY (1)

COMMSA

" Aggregator Sites 1,6 sample Size 128

« Al16=32, DI32=1, SP32=15, Z and CA aggregator: 128 bytes
«  DO32=1, PAD32=15, distributor source CA, len = 64 bytes
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8.2.3 acq2106_337
h@mr&gmgl ®=100%

Transient | Stream | BLT | Stats | DataFlow I0CREADY ()

Aggregator Sites 1234 Sample Size 320

«  Al16=128, SP32=16 Z, CA aggregator len 320 Bytes
«  No VO, src = CPU.

8.2.4 acq2106_349

Transient| Stream  BLT | Stats| DataFlow IOCREADY ()

1,234,6

12346

COMMSA

Aggregator Sites 12346 Sample Size 320

« Al16=128, DI32=1, SP32=15, Z, CA aggregator len 320 Bytes.
+ AO032=1DO032=1, PAD32=15, Distributor src=CA, len = 128 Bytes
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9 ACQPROC ex: Al128+AI128,A032,D032

9.1 Hardware Configuration

¥8T
901202V
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9.2 Embedded System Configuration

acg2106_349 — Mozilla Firefox

@ . endor/ X W Products:ACQ400:FakeMo X %+ Multimon Portable X | acq2106_349 X -+ v
« = C O 8 acq2106_349/d-tacq/#id B % ® &5 =
Home System Firmware FPGA Temperature Powel Top Interrupts sfp
acq400.0 acq400.5 acq400.6 mgt400.B mgt400.A
CARRIER
SITE MANUFACTURER MODEL PART SERIAL
[¢] D-TACQ Solutions acq2106sfp acq21e6sfp CE4160349
build detail: root@rpi-009 R101@ Thu Oct 07 14:24:18 UTC 2021
eth® macaddr: ©0:21:54:13:01:5d eth® ipaddr: 10.12.197.147
ethl macaddr: 00:21:54:2 ethl ipaddr:
MODULES
SITE MANUFACTURER MODEL PART SERIAL
2 D-TACQ Solutions ACQ424ELF ACQ424ELF-32-1000-16 N=32 M=04 E42410374
2 D-TACQ Solutions ACQ424ELF ACQ424ELF-32-1000-16 N=32 M=04 E42410375
3 D-TACQ Solutions ACQ424ELF ACQ424ELF-32-1000-16 N=32 M=04 E42410376
4 D-TACQ Solutions ACQ424ELF ACQ424ELF-32-1000-16 N=32 M=04 E42410377
(s} D-TACQ Solutions AQ424ELF AQ424ELF N=32 M=41 E42400069
6 D-TACQ Solutions DIO432ELF DIO432ELF N=32 M=61 E43220064
C D-TACQ Solutions MGT482 MGT482-SFP4 N=4 M=90 AM4820248
acq2106_349 Tue Jun 13 07:58:06 UTC 2023 72 Refresh? Done
acq2106_349 — Mozilla Firefox S
@ N\ endor/ X . Products:ACQ400:FakeMc X &+ Multimon Portable X | acq2106_349 x | + v
« = C @ QO 8 acq2106_349/d-tacq/#w w ® & =
Home System Firmware FPGA Temperature Power Status Top Interrupts sfp
acg400.0 acg400.5 acg400.6 mgt400.B mgt400.A

RELEASE acq400-601-20230530211006
RELEASE : /tmp/release.md5

CURRENT : /tmp/current.mds

Base file system /etc/acq400 version:

acq400_buildroot pgm@staffa3 Mon 17 Apr 19:03:37 BST 2023 6ee33222969e9083df6f0d15f3e779dbf1fafbea clean

--- /tmp/release.md5

+++ /tmp/current.md5

+0191e20974959b84c739f343745574b7 . /ko/fpga-601-20230530211006.1img
Warning, patching detected

Home System Firmware FPGA Temperature Power Status op Interrupts

acq400.0 acq400.5 acq400.6 mgt400.B mgt400.A

load.fpga loaded /mnt/fpga.d/ACQ2106_TOP_04 04 04 04 41 61 9011 32B.bit.gz
xiloader r1.01 (c) D-TACQ Solutions

eoh_location set @

Xilinx Bitstream header.

built with tool version : 48

generated from filename : ACQ2106 TOP 04 04 04 04 41 61 9011 32B
part 1 7z030fbgb76

date 1 2022/05/10

time : 13:40:32

bitstream data starts at : 134

bitstream data size 1 5979916
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9.3 Host Software Configuration.

9.3.1 AFHBA404 Version:
https://github.com/D-TACQ/AFHBA404/releases/tag/v2.7 or later.

9.3.2 Create System Model

[dt100@kamino AFHBA4041$ ./HAPI/Isafhba.py

0 HostComms(host='kamino.d-tacq', dev='0', uut='acq2106_184', cx='A")
1 HostComms(host='kamino.d-tacq', dev='1', uut='acq2106_349', cx='A")
2 HostComms(host='kamino.d-tacq', dev="'2', uut='acq2106_176', cx="'A")

Our UUTS are acq2106 184 and acq2106 349, on LPORTS 0,1:

[dt100@kamino AFHBA4041$ ./HAPI/Isafhba.py \

-1 0,1 --byte_is_output=1,1,1,1\

-m SWIP_acq2106_184 128 acq2106 349 128 32 32.json

0 HostComms(host='kamino.d-tacq', dev='0', uut='acq2106_184', cx='A")
1 HostComms(host='kamino.d-tacq', dev='1', uut='acq2106_349', cx='A")

Creates the system model file
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SWIP_acq2106_184_ 128 acq2106_349 128 32 32.json:

Rev 1 Page 37 of 57 Date: 22 02 2022



DOC-218480-01 D-TACQ Solutions Ltd

9.3.3 Run the Shot

[dt100@kamino AFHBA404]1$ SINGLE THREAD CONTROL=control dupl=3\
.Jscripts/acqproc_multi.sh \
SWIP_acq2106 184 128 acq2106 349 128 32 32.json

«  Transcript

[dt100@kamino AFHBA404]$ SINGLE_THREAD_CONTROL=control_dupl=3 ./scripts/acqproc_multi.sh
SWIP_acq2106_184_128 acq2106_349 128 32_32.json

UUT1 acq2106_184

UUT2 acq2106_349

UUTS acq2106_184 acq2106_349

DEVMAX 3

python3 /home/dt100/PROJECTS/acq400_hapi/user_apps/acq400/sync_role.py --toprole=master --
fclk=50000 acq2106_184 acq2106_349

python3 /home/dt100/PROJECTS/acq400_hapi/user_apps/acq400/sync_role.py done O
python3 scripts/lic-config-utility.py SWIP_acq2106_184 128 acq2106_349 128 32 32.json
Starting llc-config-utility
CONFIGURING acq2106_184
Link Good
config_VI
acq2106_184 Aggregator settings: sites=1,2,3,4 (spad=16) (comms=A)
CONFIGURING acq2106_349
Link Good
DO _BYTE_IS_OUTPUT['1,1,1,1']
DO BYTE_IS_ OUTPUT['1,1,1,1']
config_VI
acq2106_349 Aggregator settings: sites=1,2,3,4,6 (spad=15) (comms=A)
config_VO
acq2106_349 Distributor settings: sites=5,6 pad=15 comms=A on
python3 scripts/llc-config-utility.py done 0
control_program vanilla
python3 /home/dt100/PROJECTS/acq400_hapi/user_apps/acq400/acq400_streamtonowhere.py --
samples=1000000 acq2106_184 acq2106_349
nsamples set 1000000
HBAL VI:640 VO:68 devs=0,1
[0] dev:0 acq2106_184 VI:320 VO:0 Offset of SPAD IN VI :256
System Interface Indices 0,0
[1] dev:1 acq2106_349 VI:320 VO:68 Offset of SPAD IN VI :260
System Interface Indices 128,16
Arming systems now - please wait. Do not trigger yet.
All UUTs are armed and ready for trigger.
Streamed 0 of 1000000 samples
Streamed 106462 of 1000000 samples
Streamed 156486 of 1000000 samples

Streamed 856820 of 1000000 samples
Streamed 906844 of 1000000 samples
stored acq2106_184 Vl.dat, len=319999680
stored acq2106_349_Vl.dat, len=319999680
stored acq2106_349 VO.dat, len=67999932
Control Program Finished

Streamed 956868 of 1000000 samples

Stream finished.
python3 /home/dt100/PROJECTS/acq400_hapi/user_apps/acq400/acq400_streamtonowhere.py done O

Running analysis now.

python3 scripts/acgproc_analysis.py --ones=1 --json=1 --json_src=./runtime.json
--src=/home/dt100/PROJECTS/AFHBA404/

TKAgg not available for matplot

Running analysis for UUT: acq2106_184

show SPAD: hexdump -ve '128/2 "%04x," 16/4 "%08x," "\n"' acq2106_184 Vl.dat | cut -d, -f129-136 |
head -n 4

00000001,00000005,00000000,00000000,00000000,00000000,a6666184,a7777184
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00000002,00000019,00000000,00000000,00000000,00000000,a6666184,a7777184
00000003,0000002d,00000000,00000000,00000000,00000000,a6666184,a7777184
00000004,00000041,00000000,00000000,00000000,00000000,a6666184,a7777184
show whole VI like this:

hexdump -ve '128/2 "%04x," 16/4 "%08x," "\n"" acq2106_184_VI.dat
/home/dt100/PROJECTS/AFHBA404//acq2106_184 Vl.dat

tlatch = data[64::80]

Finished collecting data

T_LATCH differences: 1, happened: 375010 times

T_LATCH differences: 2, happened: 0 times

T_LATCH differences: 3, happened: 0 times

qgt.qgpa.xcb: X server does not support Xinput 2

Cannot run latency analysis for this UUT.

Running analysis for UUT: acq2106_349

show SPAD: hexdump -ve '128/2 "%04x," 1/4 "%08x," 15/4 "%08x," "\n"' acq2106_349_VI.dat | cut -d, -
f130-137 | head -n 4
00000001,00000001,00000000,00000000,00000118,0000ffff,0000591c,a7777349
00000002,00000015,00000000,00000000,00000118,0000ffff,0000591c,a7777349
00000003,00000029,00000000,00000000,00000118,0000ffff,0000591c,a7777349
00000004,0000003d,00000000,00000000,00000118,0000ffff,0000591c,a7777349
show whole VI like this:

hexdump -ve '128/2 "%04x," 1/4 "%08x," 15/4 "%08x," "\n"' acq2106_349 Vl.dat
/home/dt100/PROJECTS/AFHBA404//acq2106_349 Vl.dat

tlatch = data[65::80]

Finished collecting data

T_LATCH differences: 1, happened: 375010 times

T_LATCH differences: 2, happened: 0 times

T_LATCH differences: 3, happened: 0 times

(159999840,)

data end: 129

spad_len: 15

160

len diffs = 19991

max data = [0. 0. 0. ... 0. 0. 0.]

latency plot saved as acq2106_349_latency.png

«  Outputs

[dt100@kamino AFHBA404]$ Is -1t | head

total 697548

-rw-rw-r--. 1 dt100 dt100 44853 Jun 13 09:10 acq2106_349 latency.png
-rw-r--r--. 1 root root 67999932 Jun 13 09:10 acq2106 349 VO.dat
-rw-r--r--. 1 root root 319999680 Jun 13 09:10 acq2106_349 Vl.dat
-rw-r--r--. 1 root root 319999680 Jun 13 09:10 acq2106_184 Vl.dat
-rw-rw-r--, 1 dt100 dt100 4056 Jun 13 09:09 runtime.json

«  Graph Showing Latency
- RAW VO data for 349, RAW VI data for 349
- RAW VI data for 184

« runtime.json: detail view of ACQPROC memory interface.
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9.3.3.1 Latency Graph

acg2106_3492 latency.png 2 Ak e
Image Edit View Go Help
&5 Previous: > Next &) = 1) 23 & D
Maximum latency Histogram for uut:acq2106_349
B max data (n= 19991) [log scale]
17sc04 B0 e A line representing the 99th percentile : Mean: 0.423
! Min: 0.0
Max: 5.655
15000 + Standard Deviation: 1.268
12500 A
=
Y 10000
@
=
g
i
7500 A
5000 4 i
2500 i
o] T T T T L T
0 1 i 3 4 5
Time in microseconds.
150 x 700 pixels 44.9kB 100% 2/2

We have one latency failure. ACQPROC was NOT running with any realtime
settings.
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9.3.3.2 Data Flows

File Edit Search CS-Studio Window Help
DHissiffisi@iEyisy

= |£IACQ400_LAUNCHER.0pi i capture.opi % | « @ 100%
&

[OC READY

COMMSB

Aggregator Sites 1,234 1 1 SsampleSize 320

1 1 [ crirereart i | miner coarr e |

5 | ACQA00_LAUNCHER.opi & capture.opi &2 & & 100%

IOCREADY [

Z7 CPU

COMMSA
commse.

COMMSA

Aggregator Sites  1,2,3,4,6 1 1 SampleSize 320
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9.3.4 View Raw Data

dt100@kamino acq400_hapil]$ ./user_apps/analysis/host_ demux.py \
--src=/home/dt100/PROJECTS/AFHBA404/acq2106_184 VI.dat\
--pchan=4,33,64,68,69,70,71,129 --plot mpl=1 --pses=0:4096:1 acq2106_184

« CHO4: Input from FG to AI32.1

«  CH33,64: Input from AO32 to AI32.2

«  CH65..96: Input from DO32 to AI32.3 # show slower signals
« CHI129 : SPAD[0] Sample Count or “TLATCH”

Figure 1
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9.3.5 View EGU (Volts) Data

dt100@kamino acq400_hapil]$ ./user_apps/analysis/host_ demux.py \
--src=/home/dt100/PROJECTS/AFHBA404/acq2106 184 Vl.dat --equ=1\
--pchan=4,33,64,68,69,70,71,129 --plot mpl=1 --pses=0:4096:1 acq2106_184

CHO4: Input from FG to AI32.1

CH33,64: Input from AO32 to AI32.2

CH65..96: Input from DO32 to AI32.3 # show slower signals
CH129 : SPAD[0] Sample Count or “TLATCH”

Figure 1
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10 ACQPROC ex: Al128+A032,D032

10.1 Hardware Configuration
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10.2 Embedded System Configuration

acq2106_349 — Mozilla Firefox

@ \. endor/ X &+ Multimon Portable X | acq2106_349 X +
& S C w QO 8 acq2106_349/dt
System
CARRIER
SITE MANUFACTURER MODEL PART SERTAL
0 D-TACQ Solutions acq2106sfp acq2106sfp CE4160349

build detail: roo R101@ Thu Oct 07 1
ethO macaddr: 01:5d eth® ipaddr
ethl macaddr: 4

UTC 2021
0.12.197.147

MODULES
SITE MANUFACTURER MODEL PART SERTAL
5 D-TACQ Solutions AO424ELF AO424ELF N=32 M=41 E42400069
6 D-TACQ Solutions DIOA432ELF DIO432ELF N=32 M=61 E43220064
c D-TACQ Solutions MGT482 MGT482-SFP4 N=4 M=90 AM4820248
acq2106_349 Tue Jun 13 14:52:53 UTC 2023
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10.3 Host Software Configuration.

10.3.1 AFHBA404 Version:
https://github.com/D-TACQ/AFHBA404/releases/tag/v2.7 or later.

10.3.2 Create System Model

[dt100@kamino AFHBA4041$ ./HAPI/Isafhba.py

0 HostComms(host='kamino.d-tacq', dev='0', uut='acq2106_184', cx='A")
1 HostComms(host='kamino.d-tacq', dev='1', uut='acq2106_349', cx='A")
2 HostComms(host='kamino.d-tacq', dev="'2', uut='acq2106_176', cx="'A")

Our UUTS are acq2106 184 and acq2106 349, on LPORTS 0,1:

[dt100@kamino AFHBA4041$ ./HAPIl/Isafhba.py -1 0,1\

--byte is output=1,1,1,1\

-s SWIP_acq2106_184 128 acq2106 349 0 32 32.json

0 HostComms(host='kamino.d-tacq', dev='0', uut='acq2106_184', cx='A")
1 HostComms(host='kamino.d-tacq', dev='1', uut='acq2106_349', cx='A")

Creates the system model file
SWIP acq2106 184 128 acq2106 349 0 32 32.json:
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SWIP acq2106 184 128 acq2106 349 0 32 32.json:

"AFHBA": {

[
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10.3.3 Run The Shot

[dt100@kamino AFHBA404]1$ SINGLE_ THREAD_ CONTROL=control _dupl=3
.Jscripts/acqgproc_multi.sh SWIP_acq2106_184 128 acq2106_349 0 32 32.json

« Transcript

[dt100@kamino AFHBA404]$ SINGLE_THREAD_CONTROL=control_dupl=3 ./scripts/acqproc_multi.sh
SWIP_acq2106_184_128_acq2106_349 0_32_32.json

UUT1 acq2106_184

UUT2 acq2106_349

UUTS acq2106_184 acq2106_349

DEVMAX 3

python3 scripts/lic-config-utility.py SWIP_acq2106_184 128 acq2106_349 0 32 32.json
Starting llc-config-utility

CONFIGURING acq2106_184

Link Good

config_VI

acg2106_184 Aggregator settings: sites=1,2,3,4 (spad=16) (comms=A)

CONFIGURING acq2106_349

Link Good

DO_BYTE_IS_ OUTPUT['1,1,1,1']

json_override_actual( acq2106_349 [] VI AISITES)

json_override_actual( acq2106_349 [] VI DIOSITES)

DO _BYTE_ IS OUTPUT['1,1,1,1']

config_VO

acg2106_349 Distributor settings: sites=5,6 pad=15 comms=A on

python3 scripts/lic-config-utility.py done 0

python3 /home/dt100/PROJECTS/acq400 hapi/user_apps/acq400/sync_role.py --toprole=master --
fclk=50000 acq2106_184 acq2106_349

python3 /home/dt100/PROJECTS/acq400_hapi/user_apps/acq400/sync_role.py done 0
control_program vanilla
python3 /home/dt100/PROJECTS/acq400_hapi/user_apps/acq400/acq400_streamtonowhere.py --
samples=1000000 acq2106 184
nsamples set 1000000
NOTICE: port 0 set nowait
HBAL VI:320 VO:68 devs=0,1
[0] dev:0 acq2106_184 VI:320 VO:0 Offset of SPAD IN VI :256
System Interface Indices 0,0
[1] dev:1 acg2106_349 VI:0 VO:68 Offset of SPAD IN VI :0
System Interface Indices 128,16
Arming systems now - please wait. Do not trigger yet.
All UUTs are armed and ready for trigger.
Streamed 0 of 1000000 samples
Streamed 100694 of 1000000 samples

Streamed 901076 of 1000000 samples
stored acq2106_184 Vl.dat, 1en=319999680
stored acq2106_349 VO.dat, len=67999932
Control Program Finished

Streamed 951100 of 1000000 samples

Stream finished.
python3 /home/dt100/PROJECTS/acq400_hapi/user_apps/acq400/acq400_streamtonowhere.py done 0

Running analysis now.

python3 scripts/acqproc_analysis.py --ones=1 --json=1 --json_src=./runtime.json
--src=/home/dt100/PROJECTS/AFHBA404/

TKAgg not available for matplot

Running analysis for UUT: acq2106_184

show SPAD: hexdump -ve '128/2 "%04x," 16/4 "%08x," "\n"' acq2106_184 Vl.dat | cut -d, -f129-136 |
head -n 4
00000001,00000010,00000000,00000000,00000000,00000000,a6666184,a7777184
00000002,00000024,00000000,00000000,00000000,00000000,a6666184,a7777184
00000003,00000038,00000000,00000000,00000000,00000000,a6666184,a7777184
00000004,0000004¢,00000000,00000000,00000000,00000000,a6666184,a7777184
show whole VI like this:

hexdump -ve '128/2 "%04x," 16/4 "%08x," "\n"' acq2106_184_VI.dat
/home/dt100/PROJECTS/AFHBA404//acq2106_184 Vl.dat
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tlatch = data[64::80]

Finished collecting data

T_LATCH differences: 1, happened: 375009 times
T_LATCH differences: 2, happened: 0 times
T_LATCH differences: 3, happened: 0 times

Latency Graph is not available for box without VI and VO.
10.3.3.1 Data Flows

dle Edit Search CS-Studio Window Help
BEies AR Eie

% i1ACQA00_LAUNCHER.0pi i capture.opi & | % @/ 100% [~Je~=-
£ _

Aggregator Sites  1,2,3,4 1 1  SampleSize 320

1 1 1 crirerearr Tne | miiercorr moe |

COMMSA |

COMMSA
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10.3.4 View EGU (Volts) Data:

dt100@kamino acq400_hapil]$ ./user_apps/analysis/host_ demux.py \
--src=/home/dt100/PROJECTS/AFHBA404/acq2106_184 VI.dat --egu=1\
--pchan=4,33,64,68,69,70,71,129 --plot mpl=1 --pses=0:4096:1 acq2106_184

CHO4: Input from FG to AI32.1

CH33,64: Input from AO32 to AI32.2

CH65..96: Input from DO32 to AI32.3 # show slower signals
CH129 : SPAD[0] Sample Count or “TLATCH”

uuuuuu

A€ Q=B

T T e e R e T
e

\2

8 110000000000 R
s T T

bi

N - S———
stocj — ’

sssssss

Same as before: This is Good

(OK, slight difference in Al phase, this is random from capture to capture)
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11 ACQPROC ex: Al128+D032

11.1 Hardware Configuration

¥8T
901202V

67
901202V
[olo]w/>]

-
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11.2 Embedded System Configuration

@ \. endor/ X N Products:ACQ400:FakeModul - X
¢« C QO 8 acq2106_349/d
System
CARRIER
SITE MANUFACTURER MODEL
(] D-TACQ Solutions acq2106sfp

acq2106_349 — Mozilla Firefox

&+ Multimon Portable X acq2106_349
PART SERIAL
acq2106sfp CE4160349

build detail: root@rpi-009 R1010 Thu Oct 07 14:24:18 UTC 2021
eth® macaddr: 00:21:54:13:01:5d ethe ipaddr: 10.12.197.147

ethl macaddr: 00:21:54:23:01:5d ethl ipaddr:

MODULES

SITE MANUFACTURER MODEL
6 D-TACQ Solutions DIO432ELF
C D-TACQ Solutions MGT482
acq2106_349 Tue Jun 13 15:21:05 UTC 2023

Rev 1

PART SERIAL
DIO432ELF N=32 M=61 £43220064
MGT482-SFP4 N=4 M=90 AM4820248
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11.3 Host Software Configuration.

11.3.1 AFHBA404 Version:
https://github.com/D-TACQ/AFHBA404/releases/tag/v2.7 or later.

11.3.2 Create System Model

[dt100@kamino AFHBA4041$ ./HAPI/Isafhba.py

0 HostComms(host='kamino.d-tacq', dev='0', uut='acq2106_184', cx='A")
1 HostComms(host='kamino.d-tacq', dev='1', uut='acq2106_349', cx='A")
2 HostComms(host='kamino.d-tacq', dev="'2', uut='acq2106_176', cx="'A")

Our UUTS are acq2106 184 and acq2106 349, on LPORTS 0,1:

[dt100@kamino AFHBA4041$ ./HAPIl/Isafhba.py -1 0,1\

--byte is output=1,1,1,1\

-s SWIP_acq2106_184 128 acq2106_349 0 0 32.json

0 HostComms(host='kamino.d-tacq', dev='0', uut='acq2106_184', cx='A")
1 HostComms(host='kamino.d-tacq', dev='1', uut='acq2106_349', cx='A")
created SWIP_acg2106_184 128 acq2106 349 0 0_32.json

Creates the system model file SWIP _acq2106 184 128 acq2106 349 0 0 32.json:
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SWIP acq2106 184 128 acq2106 349 0 0 32.json:

"AFHBA": {
"UUT": [

1

[E_IS OUTPUT": [
"1,1,1,1"

]

1, |
........ "t B
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11.3.3 Run The Shot

SINGLE_THREAD_CONTROL=control_dupl=3 ./scripts/acgproc_multi.sh
SWIP_acq2106 184 128 acq2106 349 0 0 32.json

« Transcript

[dt100@kamino AFHBA404]$ SINGLE_THREAD_CONTROL=control_dupl=3 ./scripts/acqproc_multi.sh
SWIP_acq2106_184_128 acq2106_349 0 0_32.json

UUT1 acq2106_184

UUT2 acq2106_349

UUTS acq2106_184 acq2106_349

DEVMAX 3

python3 scripts/llc-config-utility.py SWIP_acq2106_184_128 acq2106_349 0_0_32.json
Starting llc-config-utility

CONFIGURING acq2106_184

Link Good

config_VI

acg2106_184 Aggregator settings: sites=1,2,3,4 (spad=16) (comms=A)

CONFIGURING acq2106_349

Error: LANE_UP=1 RPCIE_INIT=0

Link down: attempting to correct 0/3

Link Fixed 0/3

DO_BYTE_IS_ OUTPUT['1,1,1,1']

json_override_actual( acq2106_349 [] VI AISITES)

json_override_actual( acq2106_349 [] VI DIOSITES)

DO _BYTE_ IS OUTPUT['1,1,1,1']

config_VO

acg2106_349 Distributor settings: sites=6 pad=15 comms=A on

python3 scripts/lic-config-utility.py done 0

python3 /home/dt100/PROJECTS/acq400_hapi/user_apps/acq400/sync_role.py --toprole=master --
fclk=50000 acq2106_184 acq2106_349

python3 /home/dt100/PROJECTS/acq400_hapi/user_apps/acq400/sync_role.py done 0
control_program vanilla
python3 /home/dt100/PROJECTS/acq400_hapi/user_apps/acq400/acq400_streamtonowhere.py --
samples=1000000 acq2106 184
nsamples set 1000000
NOTICE: port 0 set nowait
HBAL VI:320 VO:4 devs=0,1
[0] dev:0 acq2106_184 VI:320 VO:0 Offset of SPAD IN VI :256
System Interface Indices 0,0
[1] dev:1 acq2106_349 VI:0 VO:4 Offset of SPAD IN VI :0
System Interface Indices 128,16
Arming systems now - please wait. Do not trigger yet.
All UUTs are armed and ready for trigger.
Streamed 0 of 1000000 samples
Streamed 75731 of 1000000 samples

Streamed 876113 of 1000000 samples
stored acq2106_184 Vl.dat, 1en=319999680
stored acq2106_349 VO.dat, len=3999996
Control Program Finished

Streamed 926137 of 1000000 samples
Streamed 976160 of 1000000 samples

Stream finished.
python3 /home/dt100/PROJECTS/acq400_hapi/user_apps/acq400/acq400_streamtonowhere.py done 0

Running analysis now.

python3 scripts/acqproc_analysis.py --ones=1 --json=1 --json_src=./runtime.json
--src=/home/dt100/PROJECTS/AFHBA404/

TKAgg not available for matplot

Running analysis for UUT: acq2106_184

show SPAD: hexdump -ve '128/2 "%04x," 16/4 "%08x," "\n"' acq2106_184 Vl.dat | cut -d, -f129-136 |
head -n 4
00000001,00000008,00000000,00000000,00000000,00000000,26666184,a7777184
00000002,0000001¢,00000000,00000000,00000000,00000000,a6666184,a7777184
00000003,00000030,00000000,00000000,00000000,00000000,26666184,a7777184
00000004,00000044,00000000,00000000,00000000,00000000,a6666184,a7777184
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show whole VI like this:

hexdump -ve '128/2 "%04x," 16/4 "%08x," "\n"' acq2106_184 Vl.dat
/home/dt100/PROJECTS/AFHBA404//acq2106_184 VI.dat

tlatch = data[64::80]

Finished collecting data

T_LATCH differences: 1, happened: 375011 times

T_LATCH differences: 2, happened: 0 times

T_LATCH differences: 3, happened: 0 times

« Data Flows:

File Edit Search CS-Studio Window Help
MEls AR B

& |4 ACQ400_LAUNCHER.opi |i& capture.opi & | @ = 100% =
- . ,

Al ) . IOC READY

COMMSB,

Aggregator Sites  1,2,3,4 B 1 SampleSize 320

1 1 1 erirer carr e | miter cmrr Tae |
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11.3.4 View EGU (Volts) Data:

dt100@kamino acq400_hapil]$ ./user_apps/analysis/host_ demux.py \
--src=/home/dt100/PROJECTS/AFHBA404/acq2106 184 Vl.dat --equ=1\
--pchan=4,33,64,68,69,70,71,129 --plot mpl=1 --pses=0:4096:1 acq2106_184

« CHO4: Input from FG to AI32.1

«  CH33,64: Input from AO32 to AI32.2

«  CH65..96: Input from DO32 to AI32.3 # show slower signals
- CHI129 : SPAD[0] Sample Count or “TLATCH”

AE>PQAET~X B

00/PROJECTS/AFHBA404/acq2106_184_Vl.dat

3 I LVAVAVATAVATATATASANAAAVAYATATATATLY Wn WM

SSSSSSS

«  This time, the DO32 is the SAME, but the AO is missing, as expected: PASS!
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