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SPD experiment at NICA collider (NIA)

One of the strategically important infrastructure projects, from the point of view of the long-term scientific plan
of JINR, is the NICA complex for spin physics on polarized beams - the SPD detector (Spin Physics Detector).
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> Number of registration channels in SPD ~ 500000 IR | o, | - .
> ~ 3 MHz event rate (at max luminosity) = pileups . 3¢ - .

Straw tracker Endcap

o ~ 20 GB/s (or 200PB/year) “raw” data
> Selection of physics signal requires momentum and
vertex reconstruction =
o => no simple trigger is possible %

SPD facility
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Trigger less DAQ on SPD

Triggerless DAQ, means that the output of the system will not be a dataset of
raw events, but a set of signals from sub- detectors organized in time slices

YVY
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Struct of data from «triggerless» DAQ

DAQ provide data organized in time frames which placed
in files with reasonable size (a few GB)

Each of these file may be processed independently as a
part of top-level workflow chain

No needs to exchange of any information during handling
of each initial file, but results of may be used as input for
next step of processing.



SPD OnlLine Filter - High-throughput Computing system (NICA)

> HTC is defined as a type of computing that simultaneously | I

executes numerous simple and computationally independent :oecodmgonhensat:zftrmat mapping _

jobs to perform a data processing task. / \ 7‘
> |t can be applied for data aggregated by SPD DAQ because each }Track rec:;:;inlus.ng Al lmckrecogn.t.oitzs'zazss.ca. methods’ {

particular frame can be processed simultaneously. \ /

| Step_3
|

Data verifi cation

> Data processing should be multi-staged for providing of efficient

usage of computing resources v

\ _Events filtering

|“ Step_5 "
|.\_Results merging .‘

®

Simplified multi-staged scheme
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Middleware complex for SPD OnlLine Filter (NI-A)

«SPD Online filter» — a hardware and software complex that provides multi-stage high-throughput processing and filtering of data for the SPD detector .
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Architecture of SPD OnlLine Filter
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Data management
> Support of data lifetime (catalog, consistency check,
cleanup, storage )

Workflow management

> Top level system

> Allow to define processing chains (workflows)
> Manage workflows execution

> Manage datasets

Workload management:

> Splitting of task to jobs;

> Dispatch jobs to pilots;

> Control of jobs executions;

> Control of pilots (identifying of "dead" pilots)



Data flow and concept of data processing

Main concept: High throughput data processing of independent blocks of data

Main data flows:

> SPD DAQ, after splitting into time blocks of signals
from sensors, send data to the input buffer of SPD
OnLine Filter as files of an agreed size

> The workflow management system creates and
deletes intermediate and final datasets

> The workload management system “fills” the
datasets with information about the resulting files

> At each step of data processing, Pilots will read and

write files to the storage, create secondary data

Tereschenko Dmitry (SPBU)

Intermediate Storage

Input Data Middle Data

]

—+ o

Meta Data

Workload
management
Workflow
management

Main data flows of SPD OnLine Filter

FTS

Output buffer /ﬂ

Output Data



Requirements NICA

The main requirement — the systems must meet the high-throughput paradigm.

Functional requirements

Data management Workflow management
(A Abstracting from the data format of the DAQ; (A Define workflows which represents multi-stage
A The possibility of logical grouping of data (not relevant processing
to the level of physical storage); (1 Organization of data processing sequences (chains)
(A Lack of redundancy in the organization of datasets | [d Formation of a request for data processing according
(control of unnecessary replicas); to a certain sequence
(A Separation of metadata from physical data storage | [d Processing request execution
(data catalog);
(A Accounting for the state of data from the point of view
of the processing process;
A Control of the consistency of information in the

catalog in relation to the input and output storage.

Technical requirements cannot be setup at the current stage. But in parallel, a simulation model of the installation is being built,

which should allow determining the pre-production characteristics of the entire system.
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Architecture and functionality of Data Management

> DSM-Register (Data Registration): A service that receive requests
for adding/deleting data in the system asynchronously (via MQ).

Then the service makes changes to the data catalog via the API of

the dsm-manager
> DSM-Manager (REST API of data catalog):
> File management: get info of organization the system data
> Dataset management: create a dataset, add a file to the
dataset, close the dataset; delete the dataset; provide
information of contents of the dataset (files in the dataset)
> DSM-Inspector (Daemon tasks): delete files on storage, check

consistency of files, monitoring the use of storage (for example,

"dark" data)

Tereschenko Dmitry (SPBU)
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Architecture and functionality of Process Management (NI'-A)

Services:
Postgresql Service for generate
Templates templates and . .
P monitoring > Service with API for create templates of data

processing chains

> Service for get new data from DMS

Get new Data Rest API DMS

> Service for generate tasks and send to WMS

Rest AP Rest AP! > Service for monitoring status of tasks
es

Databases:

Postgresql
Chains Generate tasks
Datasets

> Store of templates

> Store of chains

Rest AP

> Store of tasks

Postgresql Check tasks and
Tasks delete old datasets

Tereschenko Dmitry (SPBU) 9



Design of databases (Data Catalog)

DBMS - relational database PostgreSQL 12
Tables:
>  DAT_FILE - catalog of files
DAT_DATASET - catalog of datasets
DAT_FILE_HISTORY u DAT_DATASET_HISTORY - archive data
DIC_FILE_STATUS u DIC_DATASET_STATUS - dictionary of statuses

v vV YV Y

DAT_STORAGE - info of storages

Extra mechanisms:
> Trigger on catalogs — save data lifecycle for further monitoring
> Indexes on filter fields for optimization of operations
> Partition of history tables for optimization of indexes
>

Unique constraints for support data rules on DB layer

Tereschenko Dmitry (SPBU)

DIC_DATASET_STATUS

Many

Many

PK | code varchar(20) NOT NULL -+
description text
DAT_DATASET 110
——<PK | id uuiD NOT NULL
[ name varchar(255) NOT NULL, UNIQUE
metadata jsonb
FK | status_code varchar(20) NOT NULL —
created_date timestamptz NOT NULL
updated_date timestamptz NOT NULL
DIC_FILE_STATUS
PK code varchar(20) NOT NULL B
Many to Many, description text
DAT _FILE
PK id uuID NOT NULL
name varchar(255) NOT NULL, UNIQUE 7
size integer NOT NULL
check_sum varchar(255) NOT NULL
——= FK | dataset_id uuiD NOT NULL
FK | storage_id integer NOT NULL
path varchar(255) NOT NULL
FK | status_code varchar(20) NOT NULL —
1 to Many created_date timestamptz NOT NULL
updated_date timestamptz NOT NULL
DAT_STORAGE
L <pk| id serial | noT NuLL
url varchar(255) NOT NULL, UNIQUE
path varchar(255) NOT NULL
total_space_size integer NOT NULL
used_space_size integer NOT NULL
type varchar(20) NOT NULL
created_date timestamptz NOT NULL
NOT NULL

updated_date

timestamptz

ER-diagram of Data Catalog

(s7D)
NICA

DAT_DATASET_HISTORY

PK | hist_date timestamptz NOT NULL
dataset_id uuID NOT NULL
dataset_name varchar(255) NOT NULL
metadata jsonb
status_code varchar(20) NOT NULL
created_date timestamptz NOT NULL
updated_date timestamptz NOT NULL

DAT _FILE_HISTORY

PK  hist_date timestamptz NOT NULL
file_id uuID NOT NULL
file_name varchar(255) NOT NULL
size integer NOT NULL
check_sum varchar(255) NOT NULL
dataset_id uuID NOT NULL
storage varchar(255) NOT NULL
path varchar(255) NOT NULL
status_code varchar(255) NOT NULL
created_date timestamptz NOT NULL
updated_date timestamptz NOT NULL
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. g
Design of services (key results) NICA
O
v/ Design of signature and work algorithm for all message gateways;
v/ Design of list necessary REST APl methods and their signature (for example, CRUD and filter operation on data catalog);
v/ Design of work algorithm daemon tasks (usage statuses from data catalog)
v/ Design of scenarios of inter-service interaction

Tereschenko Dmitry (SPBU) 11



Prototype of services (key results) NICA

v/ Choose required Tech Stack

Developed the logic of build app based on loC pattern

Developed the mechanism for declare model of data in database based on ORM and migration scripts
Developed the basic CRUD operations on data as REST API

Developed the mechanism for declare message queues of RabbitMQ. Also setup of dead letter queues.

S X X X X

Setup of tools for CD (building and deploying) on JINR LIT infrastructure.

Now all services deploying. Testing in progress.

Tereschenko Dmitry (SPBU) 12



Tech Stack

Common

= Python 3.11

-=> Docker

-=> Docker-compose

DB

- SQLAIchemy (PostgreSQL)
-> Alembic (Migration)

-> Asyncio + Aiopg

Tereschenko Dmitry (SPBU)

Frameworks

-> FastAPI + Unicorn

- Pika (RabbitMQ)

=> Celery (Daemon tasks)

Extra

=> Aiohttp
-> Aiofiles
- Pydantic
=> Pickle

(NICA)
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Use cases (NIA)

Developed use cases for feature full-scale testing of the entire system.

> Receiving input files from DAQ
o Action: Manually place files in the input directory. Send information about input files to the dsm-register.
o Expected result: The dsm-register service received the message successfully. The data is located in the data catalog (check
via the REST API of dsm-manager): information about the input dataset, as well as a list of all files.
Starting of process (receive new data, creating tasks by chains)
Opening the new datasets
Registering the new files into open datasets
Closing the datasets after filling

Deleting the not actual datasets

Y VY VYV VY

Uploading the the resulting dataset
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Conclusion (NICA)

As a result, for process and data management systems in «SPD OnLine filter»:

® Choose required architecture of the systems;

® Designing the internal components of each systems;

e Designing internal and external interfaces of interaction;
® Choose Tech stack;

e Partial prototyping;

e Deploy on JINR LIT infrastructure and preparing for testing.

Next, we plan to finish prototyping the system, test the system, and then proceed to integrate the system with the

application software on the SPD installation.
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[on. [NpoekTnpoBaHne DSM-Register

Cepsuc OormkeH criywame o4epedb coobuweHul RabbitMQ u obpabambsieampb 3asi8ku Ha dobaeneHue/ydaneHue 0aHHbIX 8 cucmeme.

e ms Habopa / UID Habopa
NHdopmaumsa o annax B Habope
(onunoHarnbHO)

e —//-

e |D xXpaHunuwa

Exchange Routing Key Msg Anroputm
dsm.register file.input NHpopmaums o pannax Bo BXxogHOM Habope Cospaém Habop no Homepy frame-a co cTaTycoMm
(direct) e [lyTb 0O XpaHunuwa OPEN.
e [lyTb Ha XpaHunuLie [obasnsaém dannbl C NPUBA3KON K 3TOMY Habopy,
e Wma gainna yCTaHaBnmeaeM rnepBuYHbIN cTaTyc CREATE.
e Pasmep
e KOHTpoOrbHasa cymma
file.process NHpopmaums o Habope Cospaém Habop (ecnu ero HeT) B ctaTyce OPEN,

no6Gaensiem dalinbl B Habop, ycTaHaBnMBaeM crtaTyc
CREATE.

dataset.close

NHdopmaums o Habope

e UID Habopa

e  KOHTPOMbHbIN CNUCOK (bansioB (MMeHa
doannos)

3anpalumBaem 3aperncTpmpoBaHHbie hainsbl B
Habope. Ecnn coBnagaeT ¢ KOHTPONbHbLIM CMUCKOM, TO
ycTaHaBrnBaem ctatyc CLOSED. /lHa4e Bo3BpaLlaem
coobLieHns obpaTHO B oMepeab ANst OTNOXEHHOIro
NCMOIHEHNS.

dataset.upload

UID Habopa

Momevyaem Habop Ha BbIrPY3KY (cTaTyc TO_UPLOAD)

dataset.delete

Momevaem Habop Ha yoaneHue (ctatyc TO_DELETE)

TepeweHko Omutpun (CIBITY)
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[on. [NpoekTnpoBaHmne DSM-Manager

Cepsuc, npedocmasnsrowuli APl K kamarnoay 0aHHbIX (pa3MmeweHue 0aHHbIX 8 Kamasioae, obpaweHue K kKamarsoay, UsMeHeHuUe 0aHHbIX 8 Kamarsoze)

[MonyyeHna gaHHbIX B YHU(PULNMPOBAHHOM U CTPYKTYPUPOBAHHOM BUAE:
e [Ins Kaxgom CyLHOCTM OOMmKeH ObITb 3agaH Habop CRUD onepauumn + onepauvm BbiIGOpKU
e Camu gaHHble OOMKHbI BblaaBaTbes B oopmate JSON

e CurHatypa MHTepdEenCcoB OOMKHA OTBEYaTb apXUTEKTYPHOMY CTUIIO REST API

¢YHKHMOHaanOCTb API KOHTpaKT 3anpoca KOHTpaKT oTBeTa

Internal API

¢ YnpasneHue nHgopmaumen o Habopax (CRUD API)

e ¥YnpasneHue nHgopmaumen o pannax (CRUD API)

e YnpasneHue nHgopmaumen o xpaHunuie (CRUD API)
e [lonyyeHue nHdopmauum ons MoHuTopuHra (Filter API)

External API

B3aumogencTBue C CUCTEMOM yNpaBrieHNUs Harpy3Kom

CopepxaHue Habopa GET /dataset/<id>/file ID Habopa O6uwee kon-Bo channos B Habope (total)
+ KOpoTKas HopmaLrms o hamnax
(data)

WNHdopmauma o xpaHunuiie GET /storage/<id> ID XpaHunumLa NHpopmaums o xpaHunuiue

BsaumogeincTBue C CUCTEMOW ynpaBrieHusi NPOLEeCcCoM

Cnuncok HabopoB B onpedeneHHoM ctatyce | GET /dataset?status=<>&timestamp=<> | Ctatyc Habopa + OTmeTka NHdopmaums o Habopax
BpeMEHU

HekoTopble API ynpaBneHust Habopamu (co3namieBbIkCatordTaBD b FoK pMBHe eTETCa ABiXusIcrn PradopapB1ca

dsm-manager

TepeweHko Omutpun (CIBITY) 17



[on. [poekTnpoBaHne DSM-Inspector (status cucrtema)

Habop gpoHosbIx 3aday Or1s1 MOHUMOPUH2a U KOHMPOJISi COCMOSIHUST OaHHbIX 8
XpaHunuue

> YpaneHue channoB Ha XpaHuUnuLwiax
o OpgHuM npoueccom nosydyaem Habopbl doannos co ctatycom TO_DELETE. lNo kaxxgomy channy B Habope
npoBepsaeM cTaTyc.
m Ecnuectb He DELETED, To ctaBum ctatyc TO_DELETE.
m VHaye yctaHaBnuBaem gnsa Habopa ctatyc DELETED.
o BTopbIM npoueccom nony4vaem gansiol co ctatycom TO_DELETE. [poBepsiem, 4TO BCe ero Habopbl
HaxogAaTcsa B ctatyce TO_DELETE. Yoandem dpann Ha XpaHunuile. YctaHaBnmuBaem ctaTtyc DELETED.
> KOHTpOsb BbIrpy3Ku AaHHbIX BO BHELLHKOK CUCTEMY
> [lpoBepka uenoctHocTu pamnos

> KoHTponb ncnonb3oBaHUA XpaHUIULLa

TepeweHko Omutpun (CIBITY) 18



Hon. [NpoTtoTnnnpoBaHmne DSM-Manager (B/1)

B kauectBe CYB[] BbibpaHa PostgreSQL 12
Cxema B[] 6bina onpeaeneHa c nomoulbio ORM Mmoaenen onbnunotekn SQLAIchemy (nogxoa “code first”)

CkpunTbl ¢ DDL KOMaHg4amMun gnsa NnocTpoeHns Tabnuy, 6binn coctaBneHa MHCTPYMEHTOM NMOCTPOEHUA MUrpaumm Alembic

YV V VYV

Pa3BépTka Tabnuy B BJ] ocyLiecTBnsanack C NOMOLLBbIO NPUMEHEHUS CKPUNTOB Npu 3anycke Docker KOHTENHepa

ﬁ v ﬁ; W HSQL v T a Auto DO~ @ dsm_manager_db v B public@dsm_manager_db v: (D) Fyvi Q v Q =4 @
£ Basbl ganHbix X [ MpoekTbl | =« § = 8 [ public X = 0
T+ | [£) CeoiicTsa ",f;@ [Ouarpamma 1¥ dsm_maznager_db [ Basbl aanHbix v & dsm_manager_db [if Cxembl v [Z] public
> [ElCassandra 4
v ENEdu
EH dat_storage
v E2SPDONlineFilter E2990
v, dsm_manager_db - /ocalhost:5432 Eiid uuid NOT NULL
~ [N ba3sbl gaHHbIX ABC Y] varchar(255) NOT NULL
v £ dsm_manager_db BB dat _file ABC path varchar(255) NOT NULL
v [ Cxembl = 123 total_space_size int4 NOT NULL
H id uuid NOT NULL - -
v [5 public & 123 used_space_size int4 NOT NULL
v [ Tabnuup ABC name varchar(255) NOT NULL lo- -~ |EC type varchar(20) NOT NULL
z : :Iemblc_w‘ers‘|0n — 24K fe¢ path varchar(255) NOT NULL @ created_date timestamptz NOT NULL
at_assoclation_file_dataset 29K ESi storage_id uuid NOT NULL © updated_date  timestamptz NOT NULL
> B8 dat_dataset 64K 123 size int4 NOT NULL
> E3dat_file 64K et check_sum  varchar(255) NOT NULL
> [FPdat_storage 64K - h R —
s Bl ditSaaE StakE oK status_code  varchar(20) NOT NULL BB dic_file_status
> EBdic_file_status 32K £8 dat_association_file_dataset 8 Z;e:atteedzi_d;ati:ee ::::t:mz:i :81 :Ett AR5 code varchar(20) NOT NULL
> [@1NpepacTtasnequns i file_id uuid NOT NULL — RBC description text
> [EIMar. npeacrasnenms Ffi dataset_id uuid NOT NULL
> [ WHpekcb!
> B DYHKUMM F8 dat_dataset
> [mMocnepoBatenbHOCTU Hiid uuid NOT NULL —
ic_dataset_status
> B9 Tunbl gaHHbIX ABC name varchar(255) NOT NULL o il
> [ ArperaTHble GyHKUMM E® alembic_version R meta data json[*~ = - [P code varchar(20) NOT NULL
i :-3 gzs:;;”:::: Tpurrepel A5 version_num varchar(32) NOT NULL RABC status_code  varchar(20) NOT NULL ABC description text
= P ©) created_date timestamptz NOT NULL
RaHMe ©) updated_date timestamptz NOT NULL
> [ CucreMHble 06beKTbI
> E9Pomm
> 3 ABMUHUCTpUpOBaHUe
> m CucrtemMHbie 06bekTbl

Pa3BépHyTasa cxema Tabnuy B B[l cepBuca dsm-manager (MHTepdenc
TepewieHko Omutpun (CMNBIY) Dbeaver) 19



,El,on [lpoToTUNMpoBaHne DSM-Manager (API)

BbiGpaH Kapkac A1is NOCTPOEHMs CepBuca B BUAE aCUHXPOHHOTO dpeliMBopka FastAPI + Unicorn

> Bcé nocTpoeHune npunoxeHunst BbINOMHAETCA HA OCHOBE O04HOro 13 npuHumna SOLID - DIP (dependency inversion principle) 1

peanuayeTcs Npy NOMoLLKN MHCTpyMeHTa Dependency Injector

> PaspaboTtaH 6a3oBbI Habop CRUD onepauuin Hag AaHHbIMK B BuAe REST API.

\l

<adpec cepsepa>/docs)

dsm-manager @ @

fopenapi.json

A service that provides an API for managing data in the system.

default A
:};7 / Root 7
info ~
1\(44} /info/ping GetPing v‘
H GET J /info/health GelHeallh v‘
file ~
:ﬁ W /api/vi/file/ Gellist -
:7 | /api/vi/gile/ Ad - - S z
1[ . GET J /api/vl/t;;(éiTna_;);t;yja \;
/api/vl/file/{file_id} Update 5
[m /api/vl/file/{file_id} Remove "

dataset

Swagger Ul c onucaHnem API cepBuca

dsm-manager
TepeweHko Omutpun (CIBITY)

PeanusoBaHa aBToreHepauma onucaHus APl no cneundumkayum OpenAPl 3.0 (BOCTYNHO B MHTepdence Swagger Ul no agpecy

. GET j /api/vl/file/ GetList 2
Get all files.
‘ Parameters _Cancc\

No parameters

‘ Responses

url -X "GET' \
http //127.0.0.1: ﬁ%e/ap\/vl ZACVARN
-H 'accept: application/json’

39-1cc0-488d-9197-e5f9addc456b" ,

: "CREATED",
8£73-0d05-44€0-bIce-14676b824F57"

[Mpumep obpallueHne K cepBucy 4nst Nosly4eHnsa cnucka
doannos
20



HVI e 1

abbitMQ)

> B kauyecTtBe bpokepa coobLieHn BbibpaH RabbitMQ

1 vikh ivi Al IV IND &1 VI

I\\—bIJL\—I \V IVPVHVI

> OnpegeneHue ovepenemn OCyLLECTBSAETCS NPU NOMOLLIM AeKnapaTUBHOW HOTaLMM MHCTPYMeEHTa Pika

> Ha ctapte npunoxeHma naét nx pasBepTka

khRabbitlVIO
a | /1N RabbitMQ 3.11.2  Erlang 25.1.2
Overview Connectlons Channels Queues Admin

Exchange: dsm.register

v Overview

Message rates last minute ?

Currently idle

Details
Type  direct
Features
Policy
v Bindings
This exchange
To Routing key Arguments ‘
dataset.close
{dsrn.registendataset,close 1 m
dataset.delete
dsm.register.dataset.delete m
dataset.upload
dsm.register.dataset.upload & m
file.input
dsm.register.file.input P m
file.process m

dsm.register.file.process

CKOHGoMrypmpoBaHHble ovepeau
RabbitMQ

TepeweHko Omutpun (CIBITY)

w Publish message

Routing key: file.input

Headers: ? B 7 =| ii

Properties: ? ) N

Payload: [ ;
"name”: "file sample”,
"path": "/",
"storagePath": "storage/input"”,
"size": 100,
"checksum": "e742438a2a8bbf4d034408£072654308d"
}

Payload encoding: | String (default) v

2023-05-10 17:23:28 INFO: [DSM-REGISTER-1004] [CONSUMER-HANDLER] Received
message [FilelnputDto(name="file_sample', path='/', storage_path="storage/input’,
size=100, check_sum='e742438aa8bbf4d034408f07a654308d')] from queue
'dsm.register.file.input' with delivery tag 1 [in
/src/app/executer/rabbit/consumers/base/consumer_handler.py:48

OTtnpaBka 1 nNpuém coobLLeHns B ovepeab RabbitMQ BXOAHbIX
dhannos

21




[on. [NpoTtoTnnmnpoBaHmne DSM-Register (DLQ)

>

>

[Mpun owmbke 06paboTkmn coobLleHNst OHO OTKNOHSETCS (basic reject)

[nsa kaxxgon odepenm peanusoBaHa Aorn. odepenb “MepTBbIX coobuieHnn” (DLQ/Dead letter queue)

Exchange: dsm.register.dlx

v Overview

Message rates last minute ?

Currently idle

Details
Type | direct
Features
Policy
v Bindings
t This exchange
|
To Routing key

dataset.close

dsm.register.dataset.close.dlq

| dataset.delete

dsm.register.dataset.delete.dlg ||

- | 7dataset.upload
dsm.register.dataset.upload.dlq

} ‘ file.input

dsm.register.file.input.dlq

file.process
dsm.register.file.process.dlq

Arguments ‘

Ouepean “MEPTBbIX

coobLeHnn”

TepeweHko Omutpun (CIBITY)

B ouepenb dsm.register.file.input oTnpaBneHo cooblieHne “bad msg”

2023-05-10 17:35:24 ERROR: [DSM-REGISTER-E001] [CONSUMER-HANDLER] Error on
consume msg b'bad msg': Expecting value: line 1 column 1 (char 0) [in
/src/app/executer/rabbit/consumers/base/consumer_handler.py:30

Exchange = dsm.register.dIx
Routing Key | file.input
Redelivered o

Properties delivery_mode: 1
headers: x-death: count: 1
exchange:
queue: dsm.register.file.input
reason: rejected
routing-keys: dsm.register.file.input
time: 1683729324
x-first-death-exchange:
x-first-death-queue: dsm.register.file.input
x-first-death-reason: rejected

Payload
7 bybes bad msg
Encoding: string

[emoHcTpauma paboTbl MeEXaHKU3Ma
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Lon. lNpotoTunupoBaHue. NoarotoBka oKpyXeHust Anst cCOoOpKM 1 3anycka

> OnpepgerneHbl .env dannbl NepeMEHHbIX OKPYXKEHUS OS5 3aaHNUA HAacTPOEK
> PaspaboTtaHbl Docker 0b6pasbl cepBmcoB Ha ocHoBe Dockerfile-oB. CocTtaBneH Docker Compose dhann anga Bcen

NH(PACTPYKTYpPHI.

> HacTpoeHbl ceTeBble AOCTYMNbI HA CTEHAE

Containers i feedvack = i /home/dmitrytv (@)

A container packages up code and its dependencies so the application runs quickly and reliably from one computing environment to another. Learn more > sudo 1pLabLeS -I INPUT -p tcp -m tcp --dport 8080 -j ACCEPT
dmitrytvell - - /home/dmitrytv (@)
> sudo iptables -I INPUT -p tcp -m tcp --dport 5672 -j ACCEPT

O IO Soniets 5 E 1 y _ / / 1 r v ( )
dmitryt Oedtt 0
> sudo service iptables save

0 PAME® MASE AT PR ARSI RS iptables: Saving firewall rules to /etc/sysconfig/iptables:[ 0K ]
o » dmitrytvel . >/ home/dmitrytv ()
D v 2 dsm-manager S Running (2/2) H ] > EU_‘LO lptﬂbl es -L INPUT -n
D tﬂ ZggﬁlebBOBO 8| dsm-manager:latest Running 8080:8080 & 58 seconds ag ] Chal A INPUTpE(p)zI.(l);i éggf‘zz) de t1nat1on
O @ ® m— Al a1az5i2 ) 59ssconds ag : tcp -- 0.0.0.0/0 0.0.0.0/0 tcp dpt:5672
1436214ede6S ) tcp -- 0.0.0.0/0 0.0.0.0/0 tcp dpt:8080
Containers  civ feedback = all -- 0.0.0/0 0.0.0.0/0 state RELATED,ESTABLISHED
A container packages up code and its dependencies so the application runs quickly and reliably from one computing environment to another. Learn more 'i.Cmp — 3 0 5 O 1 @/0 0 .0. 0 N 0/@
all -- 0.0.0/0 0.0.0.0/0
Only show running containers Q 2 i 0.0.0/0 0.0.0.0/0
tcp -- 0.0.0.0/0 state NEW tcp dpt:
O NAME 1 IMAGE STATUS PORT(S) STARTED ACTIONS tep s 9.9,0.0/0 Statsyi tcp dpt ;
tep -- 0.0.0.0/0 state NEW tcp dpt:
tcp 0.0.0 state NEW tcp dpt:
D vg dsm-register = Running (2/2) ] : th 0. (")} state NEW tcp dpt:
o » ) tep 0.0.0 state NEW tcp dpt:
D 0 8a786f15dbdd I_I:l dsm-register:latest Running 30 minutes ag ™ th 0 g @ State NEW th dpt :
rabbit-local-1 ) 15672:15672 &2 ) tcp 0.0.0 state NEW tcp dpt:
D c‘ aor7758b724 TE] rabbitmg;3-management Running 5672:5672 4 30 minutes agr ™ [ 011 0 . 0 r‘eject—With icmp—host—pr‘ohibited
PasBépHyTble NpoToTUNbI U MHPPaCTPYKTYpa B BUAe Docker HacTtpowka Firewall Ha cteHge MJTUT OUAN

KOHTENHepPOoB



