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ypy Current Projects Summary

URL
Pa3paboTKka KOMMNOHEHT CUCTEMbI MeTaAaHHbIX PU3NYECKMX https://git.jinr.ru/nica_db/emd
cobbITUIN N cepBUCa MOHUTOPUHIA MPOrPaMMHbIX CUCTEM https://git.jinr.ru/pklimai/ems-stat-collector
sKcnepumeHTa BM@N https://git.jinr.ru/pklimai/mon-service-deploy

Pa3paboTKa pellueHnin No aBToOMaTUYeCKoMy BoccTaHoBneHuto  https://git.jinr.ru/pklimai/ems-deploy
N aBTOMAaTM3UPOBAHHOMY pPa3BEpPTbIBAHUIO MHGOPMALMOHHbIX
cucTtem skcnepmmeHta BM@N

Pa3paboTKa cepBepHOM YacTu N cepBuca BM3yanansaumm https://git.jinr.ru/idunaev/visionforge
COBPEMEHHOM CUCTEMbI FpadmnYeCcKoro npeacTaBaeHnsaA
dun3nyecknx cobbiTnm gns akcnepmmeHTa BM@N

Pa3paboTka noacuctembl yteHua ROOT-dpannos c reomeTtpuen  https://git.jinr.ru/pklimai/visapi
n cobbiTnaMmM akcnepumeHTa BM@N g5 HoBOW cuctembl
BM3yanmnsaumm pusnyecknx cobbitni



https://git.jinr.ru/nica_db/emd
https://git.jinr.ru/pklimai/ems-stat-collector
https://git.jinr.ru/pklimai/mon-service-deploy
https://git.jinr.ru/pklimai/ems-deploy
https://git.jinr.ru/idunaev/visionforge
https://git.jinr.ru/pklimai/visapi
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Pa3paboTka KOMMNOHEHT CUCTEMDbI
MEeTaaaHHbIX PU3NYECKNX CODBITUN N CEPBUCA
MOHUTOPWMHIA NPOTrPAMMHbIX CUCTEM
3KcnepumeHTa BM@N




T Cuctema meTagaHHbIX PU3NYECKUX CODbITUN

* Event Metadata System
* Event Catalogue is based on PostgreSQL
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ypy Hosbi REST APl cnuctembl MeTagaHHbIX

* The new scheme is unified for different BM@N Information Systems

run_number=3950:4000&beam_particle=Ar&target_particle=Al

https://bmn-event.jinr.ru/event_api/vl/event? _
energy=3.16:3.18&target_particle=SRC%20Lead

|

HOSTNAME / SERVICE / VERSION / ENTITY?parameter_set

HOSTNAME=https://bmn-[SYSNAME].jinr.ru parameters are separated by ‘&’
_ ranges: min:max — >=min AND <=max
SERVICE=[SYSNAME]_api min: — >=min  :max — <=max

VERSION=v1 (v2...)
ENTITY=tablename without last '’ (if present)

For the Unified Condition Database (UniConDa), SYSNAME = uniconda
For the Event Metadata System (EMS), SYSNAME = event




(ﬂpM Ontnumunsauma b1 Katanora CobbiTnm

* Measurements with test database instance are shown (50M events)
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1: period_number = 4 AND
track_number > 50 AND
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BF}EMH OTBETA, CEK

MPM Bpema OTK/IMKA

* Adding more periods to test database
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yppy Pasmepbl MHOEKCOB Ha AWMCKe

* BRIN vs. BTREE

* Overall, BRIN (Block Range Index)
works better for indexing columns
having some natural correlation with
their physical location within the table
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(NIIM CHop CTaTUCTMKN

* Pa3paboTtaH ckpunt cbopa CTaTUCTUKM NO METaAaHHbIM B

KaTtanore cobbitun
e CtatucTMKa coxpaHaetca B bl n otobpaxKaetca B Beb-nHtepdpemnce

BM@N Event Metadata System :7*

™ £ Event Metadata System E 6800 Total ‘ D Period Number — 8 ’ 9 Software Version — 20.02.0
Search Events event metadata
Beam C(E=36 GeVin) Beam Xe (E C
Total: 740 events 1: 100
no target: 120
events
C Lead
20
ents
SRC Lead
1: 300
events sl (2%

events




(NI'M Monitoring Service - Task

* Monitoring Service Features

* Ping, PG-SQL, or HTTP request to check server status
Configurable via JSON file
Email notifications
Response time stored in InfluxDB
Use Grafana for visualization and additional alerting
Monitor server parameters such as Disk, CPU, Memory, etc.

10



(”]IM APXUTEKTYPa CepBMCa MOHUTOPUHIA

@ mon-service.py

PR l

Mail server

https://mon-service.jinr.ru

ICMP ping
PG-SQL request

Monitored Host

Monitored Host

Metrics for
N\

CPU, disk,
memory, etc.

Monitored Host

@ Telegraf
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https://mon-service.jinr.ru/

e Monitoring Service View Exam

ttps://mon-service.jinr.r
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https://mon-service.jinr.ru/

@4

Pa3paboTKka pelleHnn N0 aBTOMAaTUYECKOMY
BOCCTAaHOBNEHWNIO M aBTOMATU3UPOBAHHOMY
0Da3BEPTbIBAHUIO MHOOPMALMOHHbBIX CUCTEM
SkcnepumeHTa BM@N




CMIM High Availability — Task

* Need for HA

EMS as well as other IS are essential for timely obtaining physical results of
the experiment

* From client point of view, connection must be initiated to single IP / domain
name

* We do not want to ask client to keep several addresses like primary/secondary ones
* Considering 2 to 1, active/passive redundancy

Need to avoid split brain and no brain scenarios

14



oy High Availability — Solution

e Base for HA solution

e PostgreSQL supports streaming replication out of the box (one master to
one/many replica servers)
e https://www.postgresql.org/docs/current/warm-standby.htmI#STREAMING-REPLICATION
 Completely synchronous replication is also available (at a performance price)
e https://www.postgresql.org/docs/current/warm-standby.htmI#SYNCHRONOUS-REPLICATION

PostgreSQL Streaming replication PostgreSQL
master replica
hostl IP host2 IP

15


https://www.postgresql.org/docs/current/warm-standby.html#STREAMING-REPLICATION
https://www.postgresql.org/docs/current/warm-standby.html#SYNCHRONOUS-REPLICATION

C”p;M Switchover to new master

* Switchover

* One command on replica-pg ctl promote

* Old master must be turned off to avoid split brain

e Monitoring system can perform switchover (WIP), or it can be done manually
It works, but the big question is — where does a client connect?

Past, resQ PostgreSQL
“master New master
' v host1 IP host2 IP

16



ypy Solution based on VRRP (single L2 domain)

e Keepalived provides virtual IP address for client connection
* This works when both servers are in the same L2 (broadcast) domain

PostgreSQL PostgreSQL
master Streaming replication replica
host1 IP host2 IP
HAProx :":HAProx

Y\ vip 1L {
_____________ >;‘ .‘.
keepalived VRRP ‘ keepalived
host1 B A host2
Event catalogue Event catalogue
(master) .jg (backup)




Cﬂp;M Avoiding single point of failure

 VRRP-based solution can be

considered final if: master replica
* L2-segment is built with | é
redundancy (both for links and =
switches) | |
e VIP’s network is announced from %\ %
at least two routers N 4 /
* Not possible to implement NG g

without access to network
infrastructure

18



(ﬂ[lM EMS Automated Deployment

 Why automated deployment?
* Manual deployment of a distributed system is slow and error-prone
* Automation increases speed and predictability
* Avoids issue of “forgotten step” in documentation
 EMS instance may be deployed by other NICA experiments

* Main components of solution
* Ansible
* Docker

* [nputs
* EMS configuration as YAML template

* Deployment configuration as Ansible variables in hosts file
* To be replaced by unified JSON config (WIP)

19



woy Ansible Playbook example (abbreviated)

(env) [lab@almal ems-deploy]$ cat deploy-pgsql.pb.yaml
8 namelk, tDep o BES g e Ol o FEREsaTit we aita Leglienlosts
oS s weverntucabal gue
become: yes

8 Sikecsm
- name: Install packages =Mname. ) Clteckh B Rostagre SOk, M Wimhit i al 120
dritfee sMRamSS (. Mo "y, 3Ne daBe=presanty 2 e Toadie g 1N it s bt
i Che-gemss path: "/var/lib/pgsqgl/data/pg hba.conf"
= pPostgresdal register: postgres data
L 0 S e rea IS g
= orrdme 1y ITived a1l ze " Ros tgresS@l
Synames Tastall Pyslchipagkages Bemmainid : M PESy reeg ] —Se thp™i it dieg
pip: "name={{ item }} state=present" when: not postgres data.stat.exists
Wi i Nt enils

SRS CoPg4sb TRaAY, = NAMSk WS tamst® and - abilies sexvi des
service: "name={{ item }} state=started enabled=yes"
with ol tems:
- postgresqgl

20



yoy Deployment example (abbreviated

[lab@almal ems-deploy]$ source env/bin/activate
(env) [lab@almal ems-deploy]$ ansible-playbook deploy-pgsql.pb.yaml

PLAY [Deploy PostgreSQL on Event Catalogue hosts] IR b A b b i b b i b i b b A S b i i b d b i b i b b i b b i b b 4

TASK [Gathering Facts] Rt b b b b i b b b i b S i i e i i i i e i i i i i i i i i G G i d G B G i I B g I G g S I S S S S I B b b b b b b b b i i S i b i 4

ok: [ems2]
ok: [emsl]

TASK [Install packages] R e e e i i i i i i i i i I d g d I A g S I 0 U A A A A S I S I S I B b b b b b b i g b b i i b i i i i i i i b i i i e i i i e 4

ok: [emsl] => (item=postgresqgl)
ok: [ems2] => (item=postgresqgl)
ok: [emsl] => (item=postgresql-server)
ok: [ems2] => (item=postgresgl-server)

TASK [Apply SQL SChema flle] R B e e e e b i d G G I dh A G g g g g A g AR A b Ib S I I S b b b b b b i b b b b i b i i i i b i i i b i b S e S i i 4

changed: [emsl]

PLAY RECAP R I b b b b b i i e b i i b e i e i i i i A b g g g i g g AR S S I b dh IR I 2 AR b b b b b b b b i e b b b i b b b i i b i i b i i i i S i i i i e d e i 4

ems1 : 0k=13 changed=1 unreachable=0 failed=0 skipped=2 rescued=0 ignored=0
ems?2 : ok=16 changed=4 unreachable=0 failed=0 skipped=2 rescued=0 ignored=0

(env) [lab@almal ems-deploy]$ ansible-playbook deploy-vrrp.pb.yaml
(env) [lab@almal ems-deploy]$ ansible-playbook deploy-web-api-docker.pb.yaml

21



MPM The Result

e After running the three playbooks:

PostgreSQL
master

Streaming replication

keepalive

EMS web-api
container

host1l

Event catalogue
(master)

hostl IP host2 IP

VIP

REST, Web, SQL ...

=2

Client

PostgreSQL
replica

~keepalived

o " Jon.

-{*"EMS web-api

container

host2

Event catalogue
(backup)

22
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Pa3paboTKa cepBepHOM YacTu M CepBMCa BU3Yyanm3aLmm
COBPEMEHHOWM CUCTEMbI TPAPUYECKOTro NPeacTaBAeHNA
PU3NYECKUX CODObITUN ANA akcnepumeHTa BM@N

Pa3spaboTtka noacucrtembl YteHMa ROOT-dpannos C
reomeTpuren n cobbitnamm akcnepmumeHtTa BM@N ans
HOBOW CUCTEMbI BM3yan3aumm GU3NYECKMX CODbITUM



NeM T1poekT VisionForge

* VisionForge - nnatpopma AnAa co34aHMNA CUCTEM BU3YaaU3aLUNN
HOBOIO MOKOJIEHUA

* PacnpegeneHHas guHamumyecKaa cmctema

 Mopaenb AnA BU3yanmnsaLumm MoXKeT bbiTb CO3aHa Ha 0OA4HOM y3/e, nepeaaHa Ha Apyrou
y3en U OTPMUCOBaHa TaM.

* Y31bl MOTYyT 06MeHnBaTbCA OOHOBAEHUAMN MOAENN AAHHbIX
* Ecnu B aepeBe M3MeHU10Cb TONIbKO OAHO 3HaYeHUe, TO TO/IbKO OHO byaeT nepeaaHo nNpwu
obHoBNEHUMU
g OI'ITI/lMI/I3aLI,I/|I/| U Npon3BoanTeEIbHOCTb
 Moaenb reometpun BM@N Bkatovaet 6onee 400 000 npumnuTnBOB

5 I'eON\eTpvm UAUN rpynna I'eOMeTpI/Il‘;I MOMKET ObITb onpeaesieHa Kak npoTtoTun - Toraa
MHOeCTBO OO bEKTOB MOMKET UCMNOIb30BATb 3TOT NPOTOTUN, HE KOMUPYA TEOMETPUIO MNPU
OTPpMNCOBKE, a TO/IbKO ﬂ,06anIﬂFI CBOIZCTBa, TakKne Kak UBET

* Pa3pabotaHa Ha Kotlin-Multiplatform

24
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(NI'M CERN ROOT integration

Possible approaches:
 Read ROOT format and convert it to Vision Object Model (KRootlO project)
* Create a ROOT plugin that converts TGeoManager to VOM on the ROOT side.
e Convert TGeoManager to JSON via TBufferJSON (visapi project)

27



Obulan cxema paboTbl cnucTembl BM3yanmnsaumm VisionForge
npu otobparkeHnn agaHHbIX M3 ROOT-dpannos

Initial
object
model
ROOT REST AP Async O
Macros Data server request/ Data model update Visualization m
(visapi) NERETE - service

ROOT b ' 1ERQ3E - Additional

files data
request

Provid?s geometry and Converts data to Renders visualization
particle track data visualization object object model

model




Scene graph

@4

2. BM@N.cave_l.Magnet_0.Coil_2.CoilTS Tree  Settings

¥ Properties Vision tree

v ¥ world
default v ¥ BEM@N

T

» Coil_1
— ¥ Coil 2
CoilTs
» Pole_l
» Polez
> voke O

targ_0

VacuumPipe_section1_0

VacuumPipe_section2_0
VacuumPipe_section3_0
SIBT_O

BD_O

FD_O

Silicon_0

GEMS_0

Fullcsc 0

TOF4000

DCH_O

tof700_0
Scwall_common_0

Hodo_common_0
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NPpg HacTponkm 06beKToB (HEBMAMMOCTb M NepeKkpacka

. BM@N.cave_1.VacuumPipe_section3 0. Tree  Settings
VacuumPipeSec3_Tube_ 0.

vacTube3V_VacuumPipeSec3_Tube_0. Vision tree

vacTube3dS_VacuumPipeSec3_Tube ¥ World
¥ BM@N
¥ Properties ¥ cave_l
¥ Magnet_0
v > Coil1
default v ¥ Coil 2
CoilTs
» Pole_1
> Pole 2
» Yoke O
targ_0

VacuumPipe_section1_0

VacuumPipe_section2_0
VacuumPipe_section3_0
SIBT_0

BD_O

FD_O

Silicon_0

GEMS_0

FullcsC_0

TOF400_0

DCH_O

tof700_0
ScWAIl_common_0

sy

Hodo_common_0
NDET_common_0

Y Y Y Y Y YYYYYYYYYTYTYY

FHCAL_common_0
cbmsStsTracks
bmnGlobalTracks
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vy CTaTbM 1 AOKNAbI

JoKnaapl:

Cratbu:  Noknagpl N. Knumas u A. Hosuka Ha 10" BM@N

K. Gertsenberger, I. Pelevanyuk, P. Klimai, collaboration meeting (Mai1 2023)

A.Chebotov, “Computing software architecture * W.A. lynaes, K.B. fepuerbeprep, N.A. Knumaii -
of the BM@N experiment”, HanpasneHa 8 “CraTyc pa3paboTku KaTanora GusnuecKkmnx cobbiTmi
IHAA. Ana akcnepumeHTa BM@N”, noknaa Ha 65-1

Bcepoccmuinckon HayuyHou KoHbepeHumn MOTU (3-8

* W.A. lyHaes, K.B. lfepueHbeprep, M.A. Knmman,
anpena 2023 rona)

“CraTyc pa3paboTku KaTtanora puUanyYecKmnx

- ”
cobbiTi Ans skcnepumeHTa BM@N”, bypet  [oknagpl, noaaHHble Ha AYSS-2023 (30.10-3.11.2023):
onybankoBaHo B Tpyaax 65-1 Bcepoccuimnckom
Hay‘-l HOﬁ KOHd)epeH L||M U MCDTM i ké:wrigklcqcnam of Next-Generation Event Visualization Platform for the BM@N Experiment

® Wamenen: 28 cenT. 20231
B
1225.Development of Monitoring Service for BM@N information systems

A Olga Nemova
® Wamenen: 28 cenT. 20231

oal
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