TANGA.

Connecting things together

HDB++: The Memory of Tango-Controls

Reynald Bourtembourg - ESRF
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HDB++ Overview
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HDB++ Overview

e - - HDB++ Principle TANG,Q.

a ——
- 5

Connecting things together

HDB++ Viewer

o
Commands i3 - o
Add, remove,... : \J
HdbConfigurationManager N
Tango device class i
ommand : ’ .
Commands Add dynamics .
Add remove,.. — | — e nete=
TANGO Device 2 =S T
H Attribute
1 H( )
HdbEventSubscriber
| Tango device class Archive Events
» g
Database
/ Events HdbEventSubscriber Device \

Subscribe to specified events and store in database

HdbDevice
class| Event
Callback

MySgl Database

|
upp-(libhdb++cassandra ) - g
\ Cassandra Database /
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Archive Events

» TANGO provides specific event for archiving purposes

» The archive event can be sent:
— on value change - specify absolute or relative threshold
— periodically - specify period
— by code (push_archive_event() methods)

» Choosing the right thresholds is mandatory:
— if the threshold is too large no events are sent - no archiving
— if the threshold is too small too many events are sent - “noisy” archiving

» The right threshold is strictly related to the variable/signal to be
archived (type, bandwidth, sampling rate...)



What is archived?

Attribute value

Attribute set value (for RW or WO attributes)

Timestamp with microsecond resolution

Attribute quality factor (VALID, INVALID, CHANGING, ALARM, WARNING)

Error description in case of Exception (in case of consecutive errors, only
the first error is stored in HDB)

Attribute Configuration (Archive event configuration, enum labels, units
related configuration, label, format, description, ...)



What is archived?

* Events History
— attribute archiving add event
— attribute archiving start event
— attribute archiving stop event
— attribute archiving pause event
— attribute archiving removal event

— attribute archiving crash event



Special Features - TTL

 TTL (Time to Live) => Data can be automatically deleted after a
configured period.

— Setting per attribute
— Deleting expired data delegated to the SQL backend



Special Features — Archiving Strategies & Contexts

* You can define your own archiving contexts

* Example:
— ALWAYS
— RUN
— SHUTDOWN
— SERVICE

* Trick: NEVER context could be used to stop archiving temporarily
some attributes linked to hardware in maintenance



HDB++ Archivers & Configurators

<<implements>>

e — — — —_————————— e ——————_au»

libhdb++mysgl libhdb++timescale

<<uses>> <<uses>> |
|

hdb++cm S
srv L
l hdb++es-

Timescale
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DB backend library dynamically loaded

20/09/2025

Lo Jive 7.10 [ken:20001]

File Edit Tools Filter

HDB++ Archivers & Configurators
hdbpp-es and hdbpp-cm = Device servers independent from DB backend

Server rDevice rclass rﬁ\lias rﬂtt. Alias rProper'ty |

o= QAo
o % galilfacade-srv
o % galilmps-sry
o % galilpesp-sry
o % galilselector-sry
o= % galilsim-sne
o ¥ genesys-sry
o % gigecam-srv
o % gpib-srv
o % gpib_st-sry
o~ % hamarmatsu-srv
o= 3-%' hamamatsustorage-srv
o % hdb+ +cm-sry
o % hdb+ +es-sry
o % gonzalo
9 % gonzalo2
¢ 4] HodbEventSubscriber
¢ & gonzaloshdb_new/subscriberd
o [3%] Properties
&5 Polling
B Event
By Attribute config
# Pipe config
o [ attribute properties
Logging
o & gonzalo/hdb_new/subscriberl
¢ % gonzalo2_ b

P vl I Y o Pt N

-

Iil Iil Server:/hdb++es-srv/gonzalo2 b/HdbEventSubscriber/gonzalothdb_new/subscriber2/Properties - II‘

Device properties [gonzalo/hdb_new/subscriber?]

Froperty name

YValue

tango:ffken. elettra.trieste.it: 20000/gonzaloshdbrarch
tango:ffken.elettra.trieste.it: 20000/gonzaloshdbrarch
tango:ffken.elettra.trieste.it: 20000/gonzaloshdbrarch
tango:ifken elettra.trieste.it: 20000/gonzaloshdbrarch
tango:.ifken elettra trieste.it: 20000/gonzaloshdbfarch
tango:ifken. elettra.trieste.it: 20000/gonzaloshdbfarch
tango:ffken. elettra.trieste.it: 20000/gonzalo/hdbfarch
tango:ffken.elettra.trieste.it: 20000/gonzalofhdbfarch
tango:ffken.elettra.trieste.it: 20000/gonzaloshdbfarch
tango:ffken. elettra.trieste.it: 20000/gonzaloshdbrarch
tango:ffken. elettra.trieste.it: 20000/gonzaloshdbrarch
tango:ffken. elettra.trieste.it: 20000/gonzaloshdbrarch
tango:ffken. elettra.trieste.it: 20000/gonzaloshdbrarch
tango:ifken elettra.trieste.it: 20000/gonzaloshdbrarch
tango:.ifken elettra trieste.it: 20000/gonzaloshdbfarch
tango:ffken. elettra.trieste.it: 20000/gonzalo/hdbfarch
tango:ffken. elettra.trieste.it: 20000/gonzalo/hdbfarch
tango:/fken. elettra.trieste.it: 20000/gonzaloshdbrarch

LibConfiguration

libnarme=libhdb++rmysgl.so
host=srv-log-sif

user=hdh]

Da s sword=ex
dbname=hdhbpp

port=3306

LT T T LT LT o LT T oL 1L YO ST T TR AT e i

tangousken. elettra trieste, it: 20000/gonzalashdb/arch| =)

1]

| Refresh H Apply || Mew property H Copy H Delete
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HDB++ Archivers & Configurators

Conda packages available:
> conda i1nstall hdbpp-es hdbpp-cm

> conda 1nstall libhdbpp-timescale



HDB++ Extraction Libraries
»pyhdbpp (libhdbpp-python)
»Java Extraction Library (can be used from Matlab)

» C++ Extraction Library (only MySQL?)



pyhdbpp

Python3 package for data extraction

> pip3 install pyhdbpp

e Common API for MariaDB, MySQL and TimeScaleDB

® AbstractReader object provides generic extraction interface
® Dedicated DB back-end implementation is loaded at runtime
® Connection setup is stored in .yaml or Tango properties

e Taurus Widget available! (pygtgraph)

import pyhdbpp

rd = pyhdbpp.get default reader()

rd.get attribute values('sr/vc/0l/pressure', '2023-06-03','2023-06-04")
Out: ((1685782812.169, 1.4e-08, 0),

(1685782842 .011, 1.5e-08, 0), ..
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HDB++ Viewers — Taurus widgets



20/09/2025

HDB++ Viewers - jhdbviewer

Cassandra HDB++ Viewer [1.12]

File View
[ Chart} Table } Image | 9 =1 E3
5501 )
tango/ hdb-cassandra/ manager fattributerecordfreq (¥1) 200
T Time= 20/09/17 02:34:25.588
¥= 565 ev/period
500+
450
4001 1150
3501
3004
4 100
250F
200+
150f
150
100 W
50+
0 wie usbhatb i bbb e b B B i e ol B ) AAAAA, L bbb A b dht . 0
02:30:00 02:35:00 02:40:00
tango/hdb-cassandra/ manager/attributerecordfreq (Y1) tango/ hdb-cassandra/ manager/attributefailurefreq (Y 1)
srfd-ctf 1/ current (Y 2)
Show legend [ Show grid [ Clickable error only [ View Errors X Axis |Time |v|
Selection | |E||x
. Attribute Type Records Tahle Ste Sel Y1 Sel. ¥2 | Sel Img
. |tango/hdh-cassandra/manager/attributerecordfreq scalar_double_ro 873 (Err=0) [] [] v] []
. |tango/hdb-cassandra/manager/attributefailurefreq scalar_double_ro 510 (Err=0) [] [] v] []
... |srfc-ctf1/current scalar_double_ro 343 (Err=0) ] ] ] v]
Python script Selection

| |u | Load || Save || Remove || Clear Al || AllYL || Al Y2 |
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L] Cassandra HDB++ Viewer [1.12] + - 0OX

e e e File View
++ |e\A’eI s - \'IE\A'er FIDB Tree | |- [B]x] | /Chartt Table} image [-[o]x]
-
o[ d-ess = | 352.2021 — E : : : E
o= d-scr
o= d-tm
o Cms ||| 352.20205 F g
Cassandra HDB++ Vi Pl 3
- - [y frequen
File View k [y statug Add 352.202 | g
HOE Tree | |- |O|x|| /Thart} Table} Tmage [-[o]x|8 o2 Configuration ¥ All
9 sr = o0 = [dps-b N Label
T T T T T T T 25:00:00 |
o= [J a-hls o[ ps-d Unit
o9 2on - o[ ps-ke +| Display Unit
o T hilt . 4] Ii [ T*] | standard unit g
o= [ bpm-temp 1 an 22:13:20 HDE Search Enrraat
o-gcomploop T W Start \21;05;2017 20:40:43 Hj (3| Arch Rel Change
o d-heamdiag b
- Arch Abs Change
o d-heamloss || 19:26:40 SLeH ‘28%05/{2017 20:90:43 i Arch Period ’
& [ d-bprm |Last weelk |v Description 1 1 1 L 1 1
o= 3 d-bpmlibera WOtz Tue 23 Wed 24 Thu 25 Fri 26 Sat 27 Sun 28
o [J d-bpmlibera-test B5F 16:40:00 | << H b3 sy/ms/1/frequency (Y1)
o= [ d-brems
¢ et |Normal |" | Ferform search Show legend [ ]Show grid [] Clickable error only [ ] View Errors X Axis
P01 -
2y current 13:53:20 selection] |-|o|x
@]”fetime » Artribute Type Fecords Table | Step | Sel. ¥1| Sel. Y2 |5el. Img
o= 8 Tr1-id0s 2 3 . |sy/ms/1/frequency scalar_double... |451257 (Err=377) [™]
o= 8 ict-id 10 sor = . |sv/ms/1/frequency_w scalar_double... [461257 (Err=377) ™ = [~
o= {8 ict-id 15 11:06:40
o= {8 it Python script Selection
o &8 pri-icl05 | | ||| toad || save || Remove || clear an [ Aive || anvz |
o &8 pot-id10 .
o @ pri-id15 08:20:00
o= 3 d-emit sl
o= 3 d-thpm
o= [ d-fafbcorrection 05: Cassandra HDB++ Viewer [1.12] + - 0OX
o= [ d-Tuse File View
[ d-halo = HOE Tree | [ [o]x|[ /Chart} Table {Tmage |- [ofx]
HDE Search 02 [ frequency = Time sy/ms/ 1/frequency (Config)
Start ‘12/09/2015 12:26:40 H = 7ol @\} status 02/05/2017 17:44:32.374448 5tring[9]
o~ 2 Label: Frequency
Stop ‘13/09/2015 12:26:40 H = o= ps-b Unit: MHz
L L L I L L L L 00: = ps-d Display Unit: 1.0E-6
|Last day |v| 14:00 17:00 20:00 23:00 02:00 05:00 0B:00 11:00 Standard Unit 1.0
sr/d-ct/ 1/ current (Y1) srjd-ct/ 1/ lifetime (Y2) = packe = Format; %12.8f
|Normal |V|| Paerform search | & [ ps-ki Wrchive Fel Change: Mot specifiecd
[vlshow legend  []Show grid [] Clickable error onby ] ¥iew, 9 ps-qd i larchive Abs Change: 0.01
Selection] HDE Search l&rchive Period: 3600000
R Fy Description: Frequency
Tango Host Aftribute Type Records Tahle Step Sel. Y1 | sel y2 | ] Start |05/05/2017 20:53:34 H A
arion esrf.fr 10000 |srjd-ct/ 1 current scalar_double_ro 17468 (Err=2) L] L] [l .
arion. esr.ir L0000 |sr/d-ct/ L/lifetime ccalar_double_ro 1652 (Err=T7) 0 0 0 Stop |04/06f2°17 20:53:34 H =
|Last month |v‘
| << i > |
Python script Selection
|| | Load || Saye || Remove || Clear Al || AL || |Normal |'|| Perform search ‘ Display microseconds Display errors  [] Display quality | Save file || Copy Selection |
Selection | |- [=]x
Agtribute Type Fecords Table Step Sel. ¥1 | Sel. ¥2 | Sel Img
... |sy/ms/1/frequency (Config) array_string_ro 1 (Err=0) v
.. |sy/ms/1/frequency scalar_double_rw 3751060 (Err=1370) ™ ™| [
_|sy/ms/1/frequency_w scalar_double_rw 3751060 (Err=13270) ™ ™ ™ L]
Python script Selection
20/09/2025 Tango Workshop @ Il et i e e o e i
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HDB++ Viewers — eGiga2m

1) Time period selection

start |2022-05-01 00:00:0C9 eGlga2m . . .
¢ o = | 2) Time series selection.
TommmmmTmmEEE A [FERMI] sl/feedback/elite_sl.01 foptnumstepscanrm_r o . .
@ ;3‘ eptRtmstepseanrm Efnfri_cll'lla_nzn]ellizigisrse.sponding anymore, maybe the server or event system is down St rl ket h ro u g h m e a n S t I m e Se rl eS

P+p|na+;lclhi\rir19”nota:ti\resince2023-05-0811:02:53.550?35] @ are not curre nt. A t00|tip ShOWS

P [ fb_coarse_align_fel01.01

> o s the last date the archiving was

P ] fb_coarse_align_fel02.01 8

¥1--

[FERMI] sl/feedback/elite_sl_01 foptnumstepscanrm_r  ~* [FERMI] sl/feedback/elite_sl_01 /optnumstepscanrm_w

- B8 1o srrey. 101 active, if available.
8 it w5 d 4) Legend. Click to hide/show
A tooltip shows the number of
> [l rtif_osc.01 (Samples: 104, query time: 0.02 [s], Samples per secondk: 290 |
" et ¥ 5) Adjustable

" oo 3) Chart tooltip shows time
B8 1. vy et 4 series numerical value or error
=it explanation
5 e — - _ — the corresponding curve.
(B ® chos samples and extraction time
W See also « @
20/09/2025 Tango Workshop @ Icalecps 2025 17




X104

Extracted 4364 rows in 0.284538s

/

HDBEXxtractor++ GUI

Show Errors

20/09/2025

0.9257 = beO1/power_supply/psch_bc01.01/Current
0.8257 — beO1/power_supply/psch_bc01.02/Current
[ | r_supply/psch_t
0.7357 —
0.6257 —
05357 = -~‘+LL—L—v+—v—o-—L-—-Jr~d¥h—_.__..._‘_r\l_
0.4257 ‘
03257 —
0.2257 —
0.1257 —
0.0257 — T"" L 1 '
-0.0743~
Date/Time
-0.1743~ t f t t t t t t
-0.2743~
-0.3743 05743
04743~ -0.B743 1
05743~ -0.6743 1
-0.67437 06743
—0.7743— 0.7743 +
-0.8743 0.B743
-0.9743~ -0.8743 1
-10743~ -Lp743 +
-1.1743— L7433
-12743~ -LE743 +
1 1 | 1 1 1 1 1 1 1 1
= 2 % 2 % =2 = BT B = B T B v 2 £ g
i) e 2 2 = = e 2 = = = % 2 = 2 2 2
w ] % = k] @ - @ 2 k) b @ @ w k) 2 ki
=] w B B & ? 2 ol ? 2 o B B & & 3
=3 = = =3 = = = = 3= =3 = = =3 = (= =)
@) Lines () Dots

Extracted 35274 rows in 0.468788s

figure Show Errors

Tango Workshop @ Icalecps 2025
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HDB++ Viewers — Archive Viewer (PostgreSQL)

A tftp-server.liu20:10000
3 crate-02
3 crate-01
3 crate-03
3 crate-04
3 crate-102
3 crate-103
+ @ crate-101
* [H adcdx250
3 8c
3 e
* || 90
V| channela (r)
V| channelb (r)
V| channelc (r)
¥ | channeld (r)
kW 92
» 94
2 96
[ fastadc
» crate-201
» vmezZ
had 192.168.1.1:10000
- hdbpp
- es

h Pgl

Reload

Start date | 2018.09.21 16:30:30

Stop date |2018.09.21 18:30:30

Search

i

FJ

L

Attribute =« RW Type
tango:/ftftp-s... Read

tango:/jtftp-s... Read

tango:/ftftp-5... Read

Plot selectad

Select all for plotting

Timestamp Value
2018-09-21 ... Array

f
2018-09-21 ... Array
I

»

2018-09-21 ... Array

Export selected

Select all for exporting




HDB++ Viewers — archviewer (web)

€« C 08 lu.se 150% v & OMAXIV @ & In @ - & @ & » =

| hdb_veritas v Reset| Agg. func.: max v Agg. limit: 20000 © ishow gaps: [] events: [] Help| 5023.02-25 - 2023-06-25

Pressure [mbar]

[ b-v-veritas-csdb-0.maxiv.lu.se:10000 v

*/pressure ‘

b316a-0a04/vac/ipfd-02/pressure
b316a-0a04/vac/ipfd-03/pressure

b316a-0a05/vac/ipfd-01/pressure u [N’\hm

b316a-0b03/vac/ipfd-01/pressure led- “ .6‘3 lgéfoaOS/vac/ipfd-Ol/presgare MM%%
b316a-ob04/vac/ipfd-01/pressure \ Read value: 9.80000e-8

b316a-0b04/vac/ipfd-02/pressure by Time: 2023-04-29 04:00:00.000

h21&5.ahNAhiaclinfd N2 /nracciira Agg pOintSZ 2317
Add left | Add right | Clear s ‘ i

left ;‘J"" il
| Axis 0 Log [ Auto
- b316a-0a04/vac/ipfd-01/pressure
|1 b316a-0a04/vac/ipfd-02/pressure
Bl b316a-0a04/vac/ipfd-03/pressure a
Wl b316a-0a05/vac/ipfd-01/pressure
- b316a-ob03/vac/ipfd-01/pressure a

right
| Axis 1 Log [_|Auto

Remove I Remove all

le-8—

il
X x

le-9

Attribute settings x
b316a-0a05/vac/ipfd-01/pressure -
'v Info

Label: Pressure

Unit: mbar

att_conf_id: 228

N. points: 2042304

Agg. size: 8000 s

n
"N‘ L LLT_J

| L L] ‘!J "

Min: 5.50000e-10 '-l Y
‘ Max: 4.00000e-7 le-10

v Settings '

Color: [l (}‘ I ‘) uh W

Line width: |1 <

Line style: | Default v ] \f

) &3 i . i e " =]

Agg. func: ¥ March April

e

> Download 2023-06-16 16:23:47: Loaded data for 6 attributes in X s.

=




HDB++ Viewers — Grafana

Home Dashboards > Accelerators Bez * Edit

i @ Previous week ~ ) Refresh ~

Orbit RMS

0.0001

0.00004

0.00002

o
02/18, 00:00 02/18, 12:00 02/17, 00:00 M7, 12 02/18, 00:00 1 ] 02/19, 00:00 1219, 12:00 02/20, 00:00 120, 122 02/21, 00:00 02/21,12:00 02/22, 00:00

== srfct/fofbforbitrmsx == srfct/fofb/orbitrmsz

Vertical and Horizontal Tune

ln?.?

Ty YA
’l 'ﬂl\ﬂ‘.ﬁuugllh

(1 .
I 0365
I
036

0.355

12116, 00:00 0218, 12:00 0217, 00:00 i H 0218, 00:00 02/19, 00:00 12119, ) 02/20, 00:00 20,122 02/21, 00:00 02(21, 12:00 02/22, 00:00

- bbbx/tune_tune r/di/bbbz/tune_tune

Efficiencies

120
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HDB++ Viewers — Grafana

@ Previous week ~ > Refresh ~

Dashboards Accelerators B

in}

Orbit RMS

0.0001
0.00008 ‘
0.00008

0.00004 ¥

02418, 00:00 02418, 00:00 0220, 00:00 02/21, 00:00 02/21, 12:00 0222, 00:00

\'i

Vertical and Horizontal Tune
“ [ \h ‘[)
\Il fu'"

-. ||,\|i ‘u,“r llm “ ‘H” -

014 \
¥2/18, 00:00 02018, 12:00 02/17, 00:00 02/18, 00:00 )2/18, 12:00 02/19, 00:00 02/18, 12:00 02/20, 00:00 02/21, 00:00 02/21,12:00 02/22, 00:00

== sr/di/obbx/tune_tune

Efficiencies

20/09/2025 Tango Workshop @ Icalecps 2025



https://gitlab.com/tango-controls/hdbpp/libhdbpp-grafana-connector

HDB++ Viewers — Tango Browser

Tango Browser

Enter Device and Attribute filters using wildcards(e.qg. lifct/plc[0-9]+ / Astat*$ & Istatus) and press enteror click the 'Update’ button

Device or Alias: | srdi dcct Attribute: | averag Archived attributes search Update
Device Alias Attribute label/value Archiving Check

sr/di/dect AverageCurrent -0.162 milliampere Archiving

If drag&drop fails, please use 'right-click' and select the desired option fram the contextual menu. Multiple selection available with checkboxes from the right. New Trend New Form

Start date: 2024-05-16 11:12:40 1d b Clear plot

https://gitlab.com/tango-controls/hdbpp/libhdbpp-tangobrowser



https://gitlab.com/tango-controls/hdbpp/libhdbpp-tangobrowser

HDB++ Configurator GUI

& hdbpp-configurator-3.26 + - O
File View Tools help
- . _ 37 subscribers: |Linal:: |v|
@=j‘ﬁ HDB++ Configurator :
= : l/ 66 Started Attributes | 0 Paused Attributes | 0 Stopped Attributes |
Filter tango:// [#/*/+/++ | 66 attributes
sys/tg_test/1/ampli Ql +| W |
| | —l —l _l : Attribute Strategy TTL
— LGIIHU.JJGL = II.II.J.UUUUJEIIIIJIIIUUJ.JIUIIJPEGI\PU'H‘EIUUL T UII|I [ —f=18-] N8
7@ 1|:| ampli — :|tango:/facs.esrf.fr:10000/elin/mod2/aux/heati Fun|Restart | ---
A Htango:ffacs.esrf.fr10000/elinfmod2/hwihighvoltage Run|Restart | ---
[l boqampli :|tango:fiacs.esrf.fril0000/elin/mod2/runidelay Run
dou : ; g : e LIRLLL i
E do, Add Attribute to Subscriber “tango:/facs.esrf.fr:10000/elin/mod2/run/peakpowerout Run|Restart | - --
[] doy Configure Pollin&Events tango:ffacs.esrf.fr10000/elin/rffrun/bunchphase Run ---
[ flog Test Event i|tango:iacs. esrf.fr.10000/elin/firun/delay Run ---
O long&4_scalar i|tango:/iacs. esrf.fr.10000/elin/rf/run/frequency Run ---
[ long_scalar i|tango:/facs.esr.fr10000/elin/frun/pbunchattenu Run ---
O long_scalar_rww i|tango:ffacs. esrf.fr10000/elin/ffrun/pbunchphase Run ---
O long_scalar_w i|tango:facs esrf.fr10000/elin/ffrun/sect2phase Run ---
L no_value i|tango:/facs. esrf.fr10000/elin/steer/l/current Run|Restart | ---
O short_scalar i|tango:/facs.esrf.fr10000/elin/steer/1/state Fun|Restart | ---
L] short_scalar_ro || itango:facs.es.fr10000/elin/steer/l voltage Run|Restart | ---
[ short_scal :
Short_scalar_naw “[tango:f/acs.esrf.fr:10000/elin/t-rficcd/delay Run ---
B s?prt_scal;ar_w =|:|tango://acs.esrf.fr:10000/elinjv-ip/2/pressure ALWAYS S
0 tshl;lgv%_z:caeartion || i|tango:fiacs.esrf.fr:10000/elinfv-ip/3/pressure ALWAYS ---
O uchar_scalgr i|tango:fjacs. esrf.fr10000/elinfv-ip/4/pressure ALWAYS ---
[ ulong64_scalar i|tango:/iacs. esrf.fr10000/elinfv-ip/gunl/pressure ALWAYS ---
[ ushort scalar i|tango:/facs.esrf.fr10000/elinfvip/gunz/pressure ALWAYS ---
O ulong scalar i|tango:/facs.esrf.fr10000/elinfvip/gun3/pressure ALWAYS ---
O boolean_spectrum i|tango:/facs esrf.fr10000/elinfv-ip/klyl pressure ALWAYS ---
O boolean_spectrum_ro i|tango:/facs esrf.fr 1 0000/elinf-ip/kly2/pressure ALWAYS ---
[ double_spectrum i|tango:/facs.esrf.fr10000/elinfvip/kly3/pressure ALWAYS ---
O double_spectrum_ro | i[[tangoi/facs.esrf.fr:1 0000/elinfv-pen/2/pressure ALWAYS ---
L * itango:/facs.esrf.fr10000/elinfv-pen/3/pressure ALWAYS ---
Device Filter: [#¥* i|tango:ffacs. esrf.fr.10000/elinf-pen/d/pressure ALWAYS ---
i|tango:/facs.esr.fr10000/elinfv-pen/gunl/pressure ALWAYS ---
Polling period (mS) = 3000 i|tango:facs.esrf.fri10000/elinfv-penfgun2/pressure ALWAYS
Archive event properties: “|tango:/acs.esrf.fr:10000/elin/v-rv/0/stat e ALWAYS -
abs_change: 45 o ‘|tango://acs.esrf.fr:10000/elinfv-ny/l/state ALWAYS ---
rel_change: Not specified ‘|tango://acs.esrf.fr:10000/elinfv-rv/2/state ALWAYS -
period  : 3000 [tango://acs.esr.fri10000/elinfv-rv/3/state ALWAYS .
i|tango:/jacs. esf.fr10000/elinfv-rv/d/state ALWAYS ---
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HDB++ Configurator GUI

& hdbpp-configurator-3.26 + - O
File View Tools help
.
@4 HDB++
Archive Events for e
. . . | | 66 attributes
[sysitg_test/L/amli tango://acudebian7.esrf.fr:10000/sys/tg_test/1/ampli Strategy | TIL
. . LT T[T SLan
7 & 1I:| _— Events Subscription Run|Restart
O bocampli . : HDB Strategy Selection Run|Restart
1 dot - Archiver: Linac - Run
Add Attriby
O dod = 1 Strategy Use It Run|Restart
{ g = - -
O doy “27M9YE 4 @) Start Archiving ALWAYS L Aun
O flod Test Event RUN Run
[ long64_scalar Run
O long_scalar "/ Event pushed by code Restart L] Run
O long_scalar_rww Shutdown L] Fun
[ long_scalar_w Never Ll Aun
0 no_value @ Set TTL (31 days Run[Restart
O short_scalar Run|Restart
[ short_scalar_ro Run|Restart
O short_scalar_rew . R
O short_scalar w Event Properties AE\:‘A\’S
[ string_scalar
| throv%:exception absolute change: 45 | |Reset iﬂﬂg
O uchar_scalar
O ulong64_scalar relative change: INot specified | |Reset ALWAYS
O ushort_scalar it$i$2
[ ulong_scalar ; .
O boolezn spectru event period (ms): 13000 | |Reset ALWAYS
[ boolean_spectru ALWAYS
] double_spectruzl ALWAYS
[ double_spectru Attribute polling period (ms): 3000 | ALWAYS
e - ALWAYS
Device Filter: [#/#+ ALWAYS
] ; ALWAYS
Polling period (ms) - Subscribe Cancel ALWAYS
Archive event properti - ALWAYS
abs_change: 45 o ‘|tango://acs.esrf.fr:10000/elinfv-ny/l/state ALWAYS
rel_change: Not specified |tango://acs.esr.fri10000/elin/v-rv/2/state ALWAYS
period  : 3000 [tango://acs.esr.fri10000/elinfv-rv/3/state ALWAYS
i|tango:/jacs. esf.fr10000/elinfv-rv/d/state ALWAYS
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HDB++ Diagnostics GUI

File View help

@Ef% HDB++ Diagnostics

Faulty | Started| Paused |Stopped|Pending| ev/sec |Fail./sec| Context
"HDB++" statistics 0 150 (1] 0 0 26.00 0.00 Run
Booster 0 43 0 0 0 1.00 0.00 ev) Run
FE Pressures 2 555 0 0 0 6.00 2.00 Run
FrontEnds 0 153 [} 0 0 0.00 ev|| 0.00 ev| Run
INFRA 7 209 0 0 0 2.00 0.00 ev, Run
Injection/Extraction 2 69 [} 0 0 1.00 0.00 ev| Run
Insertion Devices 1 0 111 0 0 0 0.00 0.00 Run
Insertion Devices 2 0 119 (] 0 0 0.00 0.00 Run
Linac 0 46 [} 0 0 0.00 0.00 Run
Radio Freguency 0 449 (1] 0 0 12.00 || 0.00 ev| Run
SR Pressures 0 864 0 0 0 2.00 0.00 ev; Run
SRRGA 1 19 530 0 0 0 3.00 0.00 ev; Run
SR RGA 2 2 456 0 0 0 1.00 0.00 ev) Run
SR RGA 3 0 399 0 19 0 0.00 0.00 ev; Run
SR RGA 4 0 418 0 0 0 0.00 0.00 ev) Run
SR Vacuum 0 387 0 0 0 0.00 0.00 ev| Run
SR-BPFM 0 30 _ 0 0 i) 12.00 0.00 ev) Run
SR-DIAG 0 598 = . 0.00 ev; Run
SR-MAG 6 127 e Serecaon BAN 0.00 Run
SR1 PowersSu Iies 0 535 = Context 7 0.00 Run
SR2 Powersupplies 0 512 H 0.00 Run
SR3 PowerSupplies 0 512 Run |' 0.00 Run
SR4 PowerSupplies 0 512 ALWAYS 0.00 Run
SY PowerSupplies 0 216 Run 0.00 Run
SY Pressures 0 101 _ Restart 0.00 Run
SY-DIAG 8 8 0 Shutdown 0.00 ev; Run
Safety 10 387 0 Never 0.00 Run
TL1 4 27 0 o o LU 0.00 Run
TL2 1 74 0 0 0 0.00 0.00 Run
Undulators 0 218 0 7 0 5.00 0.00 ev) Run
old tango 0 0 ] 0 0 0.00 ev|| 0.00 ev, Run
Faulty | Started | Paused |Stopped|Pending | ev/sec |Fail./sec| Context
E.S. Manager | 61 || 8865 | 0 26 | 0 311.00] 2.00 | Run |
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HDB++ Diagnostics GUI

(Attrihutes rPerfnrmanl:es rTahIe |

8247 Attributes distributed
5023814 events received during 17 h 16 mn 26 sec. -> average = 80.787 ev/sec.

in 36 Subscribers

Subscriber Attributes| Nb Events | Max Store | Max Pending Reset Time Duration
'HDB++" statistics 78 1039314 |2.45 sec. |30 21 Sep 20:00:11 17 h 16 mn 26 sec
Beam Position Monitors 294 364819 1.72 sec. (250 21 Sep 20:00:11 17 h 16 mn 26 sec.
[Booster 1 234 124002 1.34 sec. 19 21 Sep 20:00:11 17 h 16 mn 26 sec
||D—RGA 62 360436 2.54 sec. (15 21 Sep 20:00:11 17 h 16 mn 26 sec.
|[Experiments Gamma Monitors 43 44755 202.74 ms. 3 21 Sep 20:00:11 17 h 16 mn 26 sec
|IFE Vacuum Pressures 375 10788 23.03 ms. 1 21 Sep 20:00:11 17 h 16 mn 26 sec
|IFast BPM 4 68 1199.01 us1 21 Sep 20:00:11 17 h 16 mn 26 sec
|Front Ends 177 1108 22,31 ms. 3 21 Sep 20:00:11 17 h 16 mn 26 sec
o2z 7 86940 39.42 ms. |20 21 Sep 20:00:11 17 h 16 mn 26 sec.
{injext 38 69510 1.74 sec. 5 21 Sep 20:00:11 17 h 16 mn 26 sec
{Insertion Devices 1 94 12449 44.63 ms. 52 21 Sep 20:00:11 17 h 16 mn 26 sec
{Insertion Devices 2 115 34748 2.37 sec. |39 21 Sep 20:00:11 17 h 16 mn 26 sec
||Insertion Devices Corrections 32 147 219ms. 1 21 Sep 20:00:11 17 h 16 mn 26 sec
||LINAC 121 4313 21.38 ms. 2 21 Sep 20:00:11 17 h 16 mn 26 sec
||iner Supplies 189 13220 21.49 ms. 21 21 Sep 20:;00:11 17 h 16 mn 26 secC
||RGA 1 368 94758 1.55 sec |6 21 Sep 20:00:11 17 h 16 mn 26 sec
||RGA 2 305 59739 1.29 sec. |2 21 Sep 20:00:11 17 h 16 mn 26 sec
||RGA 3 364 66566 48.73 ms. |1 21 Sep 20:00:11 17 h 16 mn 26 sec
||RGA4 497 18024 30.61 ms. 2 21 Sep 20:00:11 17 h 16 mn 26 sec.
[RGA 5 303 43287 1.78 sec. 4 21 Sep 20:00:11 17 h 16 mn 26 sec
||RGA 6 488 55327 30.21 ms. 1 21 Sep 20:00:11 17 h 16 mn 26 sec
IRGA 7 244 61964 43.51 ms. |2 21 Sep 20:00:11 17 h 16 mn 26 sec.
[RGA 8 424 16619 23.10 ms. 1 21 Sep 20:00:11 17 h 16 mn 26 sec.
Radiations 199 73135 1.80 sec. (1 21 Sep 20:00:11 17 h 16 mn 26 sec
SR1 B2 471926 247 sec. (16 21 Sep 20:00:11 17 h 16 mn 26 sec
SR 2 200 172602 2.00 sec. |6 21 Sep 20:00:11 17 h 16 mn 26 sec
SR Correctors 04 2320 10.86 ms. 1 21 Sep 20:00:11 17 h 16 mn 26 sec
SR RF 443 1118458 |2.30 sec |39 21 Sep 20:00:11 17 h 16 mn 26 sec
SR Steerers 201 7540 29.67 ms. 2 21 Sep 20:00:11 17 h 16 mn 26 sec
SR Vacuum 1 b1 35996 540.20 ms. 3 21 Sep 20:00:11 17 h 16 mn 26 sec
SR Vacuum Pressures 741 54928 36.43 ms. 2 21 Sep 20:;00:11 17 h 16 mn 26 secC
SR Vacuum Temperatures 935 103975 37.43 ms. 58 21 Sep 20:;00:11 17 h 16 mn 26 secC
SY RF 107 254354 2.35 sec. 8 21 Sep 20:00:11 17 h 16 mn 26 sec
SYSTEM 1 215 41098 1.51 sec. (M8 21 Sep 20:00:11 17 h 16 mn 26 sec
mL1/TL2 43 70633 317.32 ms.3 21 Sep 20:00:11 17 h 16 mn 26 sec
test labs 70 33948 1.49 sec. 4 21 Sep 20:00:11 17 h 16 mn 26 sec
Tango OorKkshop calecps
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HDB++ Diagnostics GUI
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vaml2archiving

» Script to ease the configuration of the HDB++ Archiving by using YAML format
files in order to add/remove/update archived attributes.

» Each YAML file corresponds to one HdbEventSubscriber device and can include
the state of the archived attributes with their settings.

» https://gitlab.com/tango-controls/hdbpp/yaml2archiving



vaml2archiving

db: "g-v-csdb-0.maxiv.lu.se:10000"%
manager: hdb/config/1
archiver: AUX/KITS/ARCHIVER-01
configuration:
TangoTest:
attributes:
short scalar ro:
archive period: 0000
polling period: 3000
archive strategy: SERVICE
short scalar:
archive period: 7000
polling period: 3000
archive rel change: 5

20/09/2025 Tango Workshop @ Icalecps 2025
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vaml2archiving
S yamlZ2archiving path/to/config.yaml

CHANGE tango://g-v-csdb-0.maxiv.lu.se:10000/sys/tg_test/3/short_scalar_ro
archive_strategy: ALWAYS -> SERVICE
polling_period: 2000 -> 3000
CHANGE tango://g-v-csdb-0.maxiv.lu.se:10000/sys/tg_test/4/short_scalar_ro
archive_strategy: ALWAYS -> SERVICE
polling_period: 2000 -> 3000
ADD tango://g-v-csdb-0.maxiv.lu.se:10000/sys/tg_test/1/short_scalar_ro
archive_strategy: SERVICE
archive_abs_change: Not specified
archive_rel _change: Not specified
archive_period: 6000
polling_period: 3000
archive_rel _change: 5
REMOVE tango://g-v-csdb-0.maxiv.lu.se:10000/sys/tg_test1/1/short_scalar_ro ** Does not exist in the
TangoDB (Cleanup Action)
REMOVE tango://g-v-csdb-0.maxiv.lu.se:10000/sys/tg_testl/1/short_scalar = ** Does not exist in the TangoDB
(Cleanup Action)

=== No changes were made, try the '--write' option to apply. ===



archwizard

» simple web interface to the HDB++ archiving system for monitoring and
troubleshooting, not maintenance such as adding and removing attributes.
» built using Python, FastAPI, Jinja2 and PyTango
> Features
* Display archiving statistics and errors
e Searching on attributes
* Filtering on archivers, attribute name and status (NOK, stopped, etc)
 Temporarily starting and stopping archiving of individual attributes

» https://gitlab.com/tango-controls/hdbpp/archwizard
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HDBContextManager (GUI & Device Server

File help
22/08/24
Temp. Temp. Temp. Run fosiz
fe Run idol Run dol Run
fevac-press Run ido2 Run doz Run 09/10/24
hutd
hdb-stat Run ido3 Run dos Run Shutdown
id-1 Run idoG Run
id-2 Run id09 e Run Restart | o4
infra Run id10 | 5at context dates | _Run Run 1o
injext Run idll Run
lab-tests Run idl2 Context Start Run 11/12/24
linac Run id13 ' Run 7210524 16... ||__Run e
on-change Run id15a § shutdown | 09/10/24 08... Run
rf Run id15b ¥ Restart 15/10:24 08... Run Restart DAL
-2 Run idl6nal Run 17/10/24 16... Run — 16/01/25
f-3 Run 1 1 Run
rf-4 &, ; n
f-5 n Shutdown e b
safety Context period definition in
sr-beam 17/03/25
sr-bpm feslar 20/03/25
sr-hsm
Sr-manq - 13/05/25
sr-modbus-ns Start date  [21/08/25 08:00- 3| S b
Sr-ps-spare —
srl-ps | OK | ‘ = | | Restart S
5r2-ps ance Run
sr3-ps R
sr4-ps Run 2310425 08... 29/07/25
srvac Run Shutdown | 18/12/25 08... shutdown
SMYac-prass Run
srvac-rga-1 Run = LE A 2
srvac-rqa-2 Run Run 21/08/25
srvac-rqa-3 Run
srvac-rga-a Run oK Cancel
oY Run | | ‘ Shutdown 14110125
sy-diang Run
e o T
- 23/10/25
syvac-press || Run fun

e e —
Tango Workshop @ Icalecps 2025
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HDBContextManager (GUI & Device Server

File help
“

Temp. Temp. Temp. =0 22/08/24 16:00 =
fe Run idol Run dol Run
fevac-press Run ido2 Run doz2 Run M snoaomn|0%/10/24 08:00
hdb-stat Run ido3 _| Run dos Run
id-1 Run idoa Run .
id-2 |__Run | id00 [ Run Restart 15/10/24 08:00
infra |_Run__| idlo |} Set context dates |-Run TR
injext Run idll Run
lab-tests Run idl2 Context Start Run 11/12/24 08:00
linac ___Run | id13 JRun 22/08/24 16... ||__Run Ehutroen
on-change Run id15a § shutdown |09/10/24 08... | Run
rf ___Run | id15b § Restart  |15/10/24 02... || Run = e
rf-2 __Run__| id16n Run 17/10/24 16... || Run o 16/01/25 16:00
rf-3 |___Run j i Run
rf-4 _N & on ra n 0
rf-5 ; — n Shutdown 11/03/25 08:00
safety u Context period definition n
sr-beam | Restant 17/03/25 08:00
sr-bpm - 20/03/25 08:00
a1 E
sr=hsm ||
Sr-maaq — 13/05/25 08:00 |=
sr-modbus-ps || | Start date  [21/08/25 08:00@3| Sl
2::-[Ds;snare 1 REET 19/05/25 08:00
Sr3-ps | TS CoTar TOIO2S U,
sra-ps ___Run | id31 § Run 23/10/25 08... o [29/07/25 08:00
sryac ___Run | id32 § shutdown |18/12/25 08...
Svac-press ___Run__ |
srvac-rga-1 ___Run | ~ T 18/08/25 08:00
sr\rac-rqa-g :un =0 21/08/25 08:00
srvac-rga- un
= Run - hraoen—[14/10/25 08:00
sy-diag Run
SY-DS ___Run —— 20/10/25 08:00
sy-rf ___Run__ | 23/10/25 08:00
syvac-press Run Run

> https://gitlab.com/tango-controls/hdbpp/ContextManager
> https://gitlab.com/tango-controls/hdbpp/ContextManagerGUI
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https://gitlab.com/tango-controls/hdbpp/ContextManager
https://gitlab.com/tango-controls/hdbpp/ContextManagerGUI

HDB++ Backends comparison

Good for small DB
ProxySQL can be used to redirect queries to master|slave
m or other MySQL/MariaDB DBs
Legacy DB schema compatible with old TANGO HDB tools
High Availability for write datacenter
Cassandra HDB++ backend could be used in theory with
W Cassandra ScyllaDB
Native support for arrays, so good performance of
queries involving arrays
PostgreSQl_ Ability to query individual elements of an array
Same as PostgreSQL + optimized for time series, scalable,
automatic hypertables creation, extended API for time
@ TIMESCALE series, automatic continuous aggregation, gap filling

Maricps My

Advantages of ELK stack (Kibana viewers,...)
— Flexible schema
elasticsearch

Not optimized for arrays
Bad performance if DB is too big

Not good with arrays
Big queries could bring down several nodes
because of Java Garbage Collector

Bad performance if DB is too big

Chunk level data reordering operation
MUST be run regularly to guarantee good
query performance

Requires a lot of memory
No security

* Cassandra and elasticsearch HDB++ backends are no longer actively maintained



TimescaleDB

TimescaleDB is a Postgres extension for time series and demanding workloads
that ingest and query high volumes of data.

Timescale installation:
> https://docs.tigerdata.com/self-hosted/latest/install



https://www.postgresql.org/docs/current/external-extensions.html
https://docs.tigerdata.com/self-hosted/latest/install

HDB++ Timescale Deployment @ ESRF
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Using barman for the backups
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Useful links

https://gitlab.com/tango-controls/hdbpp

https://tango-controls.readthedocs.io/en/latest/tools-and-

extensions/archiving/HDB++.html

https://gitlab.com/tango-controls/hdbpp/hdbpp-tickets

https://forum.tango-controls.org

hdbpp channel on Mattermost tango-controls

Tango Workshop @ Icalecps 2025
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https://gitlab.com/tango-controls/hdbpp
https://tango-controls.readthedocs.io/en/latest/tools-and-extensions/archiving/HDB++.html
https://gitlab.com/tango-controls/hdbpp/hdbpp-tickets
https://forum.tango-controls.org/
https://mattermost.hzdr.de/tango-controls/channels/hdbpp

Thank you

Many thanks to all the HDB++ contributors!
Feel free to join us at our regular HDB++ Meetings (1 Zoom meeting every 1

to 2 months)
You can also subscribe to the hdbpp mailing list

=» https://lists.tango-controls.org/wws/info/hdbpp
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