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YcTtaHoBKa SPD KaK UCTOYHUK AaHHbIX

YactoTta cobbitnmn ~ 3 My,

[Mpn NPOEKTHOMN CBETUMOCTMH:
* [loToK gaHHbIX 20 I'B/C
e 200 MNB/rop, (cbipble gaHHbIE)
e 2%1013 cobbiTnii B rog,

Jl1aHHbIE CTO/IKHOBEHUI
MoaennpoBaHHbIe AaHHblE
BcnomoratenbHaa nHdopmauumsa

[1aHHbIe 0 KOHPUrypaLUn U
COCTOSIHUM AEeTeKTopa

Electromagnetic calorimeter ~ Magnet — Range system Vertex detector end-cap . Zero degree calorimeter

Time-of-flight system

Vertex detector

Beampipe
' BBC MCP detector
Range system end-cap
Electromagnetic calorimeter end-cap
Time-of-flight system end-cap

Beam-beam counter

Aerogel Cherenkov detector

Straw tracker end-cap

Cxema peteKktopa SPD



OnncaHue NnpobneMHON CUTYaLmK

[aHHble B SPD XxpaHATCA B pa3inyYHbIX POpmMaTax M B pPa3HbIX CUCTEMAX:
pacnpegeneHHole @GansioBble XpaHuUAUWa, MeTa-uHPopmauma, 6asbl AAHHDIX,
TeKCToBble Palsibl HA YCTPOMCTBaX, etc. YacTo ob6bembl 3TUX AAHHbIX BEJIMKKU. B TO
e Bpems, Ana 3PPeKTUBHOro ynpaBneHma Habopom, BOCCTAHOBAEHMEM MU

aHaIM30M JaHHbIX YacTo Heobxoauma MHPOPMALMSA U3 MHOMKECTBA reTeporeHHbIX
MCTOYHMKOB.



[loCcTaHOBKa 330a4M

. U3yyeHne npoeKktnpyembix MHOOPMALUUOHHDLIX CcUCTEM 3SKcnepumeHTa SPD,
MmoAenn pAaHHbIX, a TaK)XXe peannsaunum aHaNOrMYHbIX CUCTEM B APYrux
3KCNepuMeHTax.

. Pa3paboTka cxembl XxpaHeHMnA nHpopmaumm B b/]

. Bbibop Habopa nporpammHbIx cpeacTts n paspaboTka APl ana obmeHa AaHHbIMU
c nonb3oBaTtenamm u apyrumm UC.

. Pa3paboTka cpeacTts NoONy4eHMA METAAAHHbIX, X TPAHCNOPTUPOBKN U 3aNnUCK B
B. Pa3paboTka nHTEPPENCHBIX MPUNOKEHUN.

. Co3paHune Beb nHTepdenca.



KoHuenTyanbHaa cxema C MeTagaHHbIX

Metadata DB

;I Event Index

s

PRODSYS

Run DB/Table Dataset DB/Table
Conditions and KEY | run_number | integer |so- KEY |DatasetID | UUID [
calil:;)r;:ions r > start_time ts with TZ name text [J
> end_time ts with TZ number_of_events | bigint |
> status text task id integer (<
- geometry version text —o+H run integer
Mapping DB calibration version text —ot  software_tag text |«
mapping version text o MC_tag text
: : » delivered luminosity| numeric status text |«
DCS > OLF config. JSON
OLF
Version DB/Table MC DB/Table
KEY |software_tag s0— L—oq KEY MC_tag
| Monitorigs k— status text status text
config JSON config JSON
Logging < —— >

N




[TpoTtoTnn AC MeTagaHHbIX

/

Metadata DB

N

Run DB/Table Dataset DB/Table
KEY | run_number | integer M KEY |Dataset_ ID| UUID |¢ >l Event Index
start_time |[ts with TZ name text |«
—> end_time |[tswithTZ number_of_events | bigint [«
—> status smallint task_id integer
Version DB/Table run_number integer RUCIO
KEY |software_tag| text a—'_* SOfAt:VCarte-tag text b
config | JSON -tag tent
ctatiss — status smallint
MC DB/Table
KEY | MC_tag text B
config JSON
status text

\o




cnonb3yembie TeXHONOMu

FastAPI

| O FastAPl A\ Pydantic | pytest
Pydantic

PyTest + Locust

& LOCUST

Sphinx python documentation
Gitlab

Docker * GQLMchemg W Postgresal

SQLAIchemy + alembic + asyncpg  JOCKer
+PostgreSQL

InfluxDB + Grafana @ influxdb 15 Grafana é redis
Redis




Microservice architecture

Microservice




Microservice architecture: API

Pydantic schemas validate URI Versioning

8

https://127.0.0.1:8000/v1/testExample/get/2
https://127.0.0.1:8000/v2/testExample/get/2

Bannpgauus AaHHbIX OT KIMEHTA

Bannpauma AaHHbIX HA YPOBHE cepBuUCa

Bannpgauna gaHHbIX U3 b1 ’

10


https://127.0.0.1:8000/v1/testExample/get/2
http://127.0.0.1:8000/v1/testExample/get/2

Microservice architecture: Services

Event Index Rucio
* 3anpocCbl KO BHEWHNM CUCTEMAM

* Ob6paboTKa AaHHbIX Conditions and
Mapping
11

calibrations DBs

* JTtobaa nHaa busHec-10rMKa




Microservice architecture: Data Base

* HacTponKa nogkntoveHu K bazam Services

JAaHHbIX Query Persist

Query Object Data Mapper

* 3anucb n uyTeHune B Postgres u Redis Repository

* Murpaumnun Postgres

* [laTtTepH «Repository»

12



Back-end microservices

dataset

software_tag

API API API

API

Services Services

Services Services

3

Data Base

DEICRENE

Data Base

Data Base

13



OanH mukpocepsuc = OaHa cxema b/l

¥ Schems 0

> <& dataset_schema

run_microservice
> @ run_schema
software_tag microservice

> < mc_schema

> <& software_tag_schema

14



Cxema xpaHeHunsa nHpopmaumm B b/1

©

@ mc_schema

] mc
42 mc_tag text

f config json

©

<& run_schema
] run
—|—\ Z’P run_number integer

ﬁ start_time timestamp with t
ime zone

ﬂ end_time timestamp with ti
me zone T~

O

<> dataset_schema

] data_set

/2 data_set_id uuid

ﬂ name text

ﬂ number_of_events bigint
M task_id integer

@ run_number integer

/2 software_tag text

©®
&> software_tag_schema

[ software_tag

/2 software_tag text ;‘7

[ config json

/

/P mc_tag text

15



Docker

dataset_microservice

mc_microservice

run_microservice

software_tag_ microservice

16




Microservices pattern «APlI Composer»

&P redis ~

N

AN

—_—

@ PostgreSQL
7

17



Harpy3soyHoe TecTMpoBaHue

Name

vlitestExample/get/2

Aggregated

Average (ms) Min (ms)

12725.3

12704.08

12714.82

# Requests # Fails Median (ms)

Average size (bytes)

Current RPS

95%ile (ms) 99%ile (ms)

Current Failures/s

18



HarpysoyHoe TecTupoBaHue

Total Requests per Second

300
250
200

150

R
8:56:39 AM 3:56:58 AM 8:57:08 AM 8:57:28 AM 8 38 AM 8 18 AM 8:57:58 AM B:58:08 AM B:58:18 AN 8:58 : 8 AM 3:48 AM g 8 AM 8:59:08 AM

Response Times (ms)

80,000
70,000
60,000
50,000
40,000
30,000

20,000

10,000
0 . G—pgt=l——o—

8:56:39 AM 8:56

Response Times




Pytest




GitFlow

add-logs-to-microservice

feat(docs): project overview page created

feat: added a new method to the API layer and added a Redis caching system
feat(service): added a method For the service layer

feat(db): added a method for the SQLAlchemy model

(db
t(db): added a new method to the abstract repository and to the SQLalchemy Reposit...
(

feat(schemas): updated class field in Pydantic schema For SQLAlchemy model
feat: added dependency FastAPI, which creates a connection to the Redis pool

feat(db.database): created a mechanism for creating a redis connection pool

feat(db.config): added new environment variables for connecting to Redis. Postgres vari...

fix: unnecessary directories removed

feat: alembic.ini file updated

ci(dataset_microservice/Dockerfile): the first version of the container for microservice

feat: the mechanism has been implemented: one scheme = one service. Microservices ar...

feat(db): attempt to create a dataset in the postgres schema

feat(db): added alembic migrations. Alembic is configured

feat(db): the repositorv pattern has been added

28 Mar 2024 15:37

28 Mar 2024 15:26
28 Mar 2024 15:23
28 Mar 2024 15:21
28 Mar 2024 15:19
28 Mar 2024 15:17
28 Mar 2024 15:09
28 Mar 2024 14:40
28 Mar 2024 14:37
14 Mar 2024 20:32

14 Mar 2024 19:58
14 Mar 2024 19:55
14 Mar 2024 19:52
13 Mar 2024 16:38

5 Mar 2024 23:57
5 Mar 2024 23:54

Nikita

Nikita
Nikita
Nikita
Nikita
Nikita
Nikita
Nikita
Nikita
Nikita

Nikita
Nikita
Nikita
Nikita

Nikita
Nikita

ala7d0a4

546208fa
8fe2c1a7
dc13996F
531ce590
bf85aa47
d69asbile
05ac3946
7dbc22b4
574e6f54

3f6c4416
b398d7a7
38feaB74
3e689fcd

ccc832F1
371d194c




Sphinx documentation

= i= Contents

spd-metadata

documentaton Welcome to spd-metadata’s documentation!

Q, search

Welcome to spd-metadata’s
documentation!

Indices and tables

Contents:

Contents:

Project overview

Project overview

project ~
CTEK

CTpKyTypa npoekTa

CyLLECTBYIOT 4 OCHOBHBIX MUKPOCEPBMCA:

CTpyKTypa MUKpPOCEPBUCA

project

base metadata module

dataset microservice package

mc_microservice package

run_microservice package

software tag_microservice package

Indices and tables




Sphinx documentation

@router.get( )
get user details(test example service: Annotated[TestExampleService, Depends(test exam

redis cache.get(numberr)
: numberr : cache
test example service.get all data()

redis cache.set(numberr
data




S ENEIELETE]
documentation

Q, search

Contents:

Project overview
project
base_metadata module

dataset_microservice

package

dataset_microservice.api

package

dataset _microservice.api.vl

package

dataset_microservice.db

package

dataset microservice.service

s package
mc_microservice package
run_microservice package

software_tag_microservice

package

Sphinx documentation

dataset_microservice.api.vl.router module

dataset_microservice.api.vl.test example module

async
dataset_microservice.api.vl.test_example.get_user_details(test_example_service:
TestExampleService, numberr: str, redis_cache=Depends(get_redis)) [source]
Function for testing Redis. When you enter a number, it displays all the data from the database. Simulating

a complex user request.

Parameters:
» test_example_service (Annotated[TestExampleService, Depends) — service layer

e humberr (str) — random number for testing Redis

« redis_cache (_type , optional) — link to DB layer. Defaults to Depends(get_redis).

Returns:
all data in DB

Return type:
json

async dataset_microservice.api.vl.test_example.post_user_details(text:

TrainingExampleShemaAdd, test_example service: TestExampleService) -

i= Contents

Submodules
dataset_microservice.api.v1l.dependenci
module
dataset_microservice.api.vl.event_inde:
module
dataset_microservice.api.v1.router modt
dataset_microservice.api.v1l.test_examp
module

Module contents




Log monitoring

€= ctri+k

Home > Dashboards > Logs vy @ H Add v Share < (@ 2024-04-1110:07:57 to 2024-04-11 22:07:57

dataset_microservice run_microservice
[2824-84-11 14:24:59 +8608] [INFO]
[2824-84-11 14: : +06608] [INFO] Listening at: http://0.0.8.06:80888 (7)
[2824-84-11 14:24:59 +8008] [INFO]
[2824-84-11 14:24: +00608] [INFO] Starting gunicorn 21.2.8
> [2024-84-11 14:14: +00608] [ERROR] Reason: Worker failed to boot.
[2824-84-11 14:14: +0068] [ERROR] Shutting down: Master
[2824-84-11 14: : +0068] [ERROR] Worker (pid:18) was sent SIGTERM!
[2824-84-11 14: : +00608] [ERROR] Worker (pid:11) was sent SIGTERM!
[2024-84-11 14:14: +0000 ] [ERROR] Worker (pid:8) was sent SIGTERM!
[2024-04-11 14:14: +0000 ] [ERROR] Worker (pid:9) exited with code 3
[2824-84-11 14:14: +0000] [INFO] Worker exiting (pid: 9)
[2824-84-11 14:14: +0000] [ERROR] Exception in worker process

— - [ - - -—

[2024-84-11 14:36: 117
[2024-84-11 14:36: 117
[2024-84-11 14:36: 17
[2024-84-11 14:36: [19
[2024-84-11 14:36: [19

[INFO
[INFO
[INFO
[INFO
[INFO

Started server process [17] Booting worker with pid: 8
Waiting for application startup.
Applicationfistantupicompete. Using worker: uvicorn.workers.UvicornWorker
Started server process [19]

Waiting for application startup.

[2024-84-11 14:36: [18
[2024-84-11 14:36: [18
[2024-84-11 14:36: [18
[2024-84-11 14:36: [16
[2024-04-11 14:36: [16] [INFO
[2024-84-11 14:36: [16] [INFO] Application startup complete.

IrAana na 11 14.0c. 71 IopTTTAAL T WANDKED TTMECAINT (nid.0)

[INFO
[INFO
[INFO
[INFO

Started server process [18]
Waiting for application startup.
Application startup complete.
Started server process [16]
Waiting for application startup.

1 1
1 1
1 1
1 1
1 1
[2024-84-11 14:36: [19] [INFO] Application startup complete.
1 1
| |
1 1
1 1
1 1
1

mc_microservice dataset_microservice

I) TTum prujecrL.udLdsel_NLCiuser viaUe . .dpL. VI TuuLer 1mpur L dpi_ituuceln I> File ”<frozen importlib._boctstrap>", line 241‘ in _Ca11_With_frames_removed

|> ModuleNotFoundError: No module named 'project.dataset_microservice I> File "/project/software_tag_microservice/main.py", line 18, in <module>

|> [2024-84-11 14:25:01 +0@0@] [18] [INFO] Worker exiting (pid: 10) I
> [2024-04-11 14:25:01 +0000] [18] [ERROR] Exception in worker process
|> Traceback (most recent call last):

from project.dataset_microservice.api.v1.router import api_router
|> ModuleNotFoundError: No module named 'project.dataset_microservice’
|> [2824-84-11 13:40:38 +0008] [18] [INFO] Worker exiting (pid: 18)

|> [2024-84-11 13:40:37 +0000] [11] [INFO] Booting worker with pid: 11
|> [2824-84-11 13:40:37 +0000] 8] [INFO] Booting worker with pid: 10
|> [2824-84-11 13:40:37 +0000] [INFO] Booting worker with pid: 9

[
[
[9]
|> [2824-84-11 13:40:37 +6008] [8] [INFO
File "/usr/local/lib/python3.18/site-packages/gunicorn/workers/base.py”, line 134, i |> [2024-04-11 13:40:37 +0080] [7] [INFO
[7]
[7]

File "/usr/local/lib/python3.10/site-packages/gunicorn/arbiter.py", line 689, in spa
worker.init_process()
File "/usr/local/lib/python3.10/site-packages/uvicorn/workers.py", line 66, in init_

super(UvicornWorker, self).init_process() Booting worker with pid: 8

Listening at: http://0.0.0.8:80080 (7)

self.load wsgi() |> [2824-84-11 13:40:37 +0000] [INFO] Using worker: uvicorn.workers.UvicornWorker

1
9
8
7
7
File "/usr/local/lib/python3.18/site-packages/gunicorn/workers/base.py", line 146, i I> [20824-84-11 13:48:37 +8008] [7

]
]
]
[INFO] Starting gunicorn 21.2.8
self . wsgi = self.app.wsgi()




Tekylipe pesynbTaThl

. 3yyeHbl npoeKkTupyemble MHPOPMALMOHHbIE CUCTEMBI 3KCepumeHTa SPD.

. HaCTpoeHa rmbkaa cuctema pa3pa60TKM, C MMHMMANbHOMU CBA3HOCTbIO
KOMMNOHEHTOB ApYyr OT ApYyra. 9TO NO3BOJIAET BHOCUTb HOBbIN (I)VIHKLI,VIOHaI'I, U
U3IMEHATDb CTaprf/'I B I'IpOI'paMMHbIl‘/JI KO4 - C MUHUMAJIbHbIMW 3aTPaTaMWU 1O

BPEMEHMW.

3. Pa3paboTaHbl cXxembl XpaHEHMA MeTaAaHHbIX MHPopmauum B B/1.

. PazpabotaH HauvanbHbii APl gna obmeHa AaHHbIMM C MNOJIb30OBATENAMU W
apyrmmmn - UC.  Pa3paboTtaHbl cpeactBa  MNOAYyYEHMA  MeTaZlaHHbIX,  UX
TPaHCNOPTUPOBKKU U 3anucu B bJl. Pa3paboTtaHbl MHTEPPENCHbIE MPUNOKEHMUS
Ansa obcny*KmMBaHMA 3aNpPOCOB MNOJIb30BaTENEN.

26



[lanbHenwme naaHbl

CpaBHuTtb Docker n Apptainer

3ameHunTb Redis Ha Valkey

Unonnt3osatb natrepH Gateway APl smecto APl Composer
Kubernetes, banaHcMpoBKa HarpysKku

MoHuTopuHr Prometheus

Front-end

Mo mepe pa3BuTMAa APYrmx MHPOPMaLMOHHbIX cnctem SPD byaet nponssoamTcs
nobaBneHmne HoBbIX KOMMNOHEHT, MUKPOCEPBUCOB, N APYroro GyHKUMOHaNa

27



Cnacmbo 3a BHUMaHuel
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