
FTS3: The Monitoring Zoo  
XRootD and FTS Workshop 2023 at JSI

João Pedro Lopes on behalf of the FTS team

Tuesday 28th March 2023



Introduction

FTS3: The Monitoring Zoo - XRootD and FTS Workshop 2023 at JSI 228/04/2023

What is FTS?
● Open source software for large scale queuing and reliable execution of file transfers

○ Users of FTS need tools to monitor file transfers executed by FTS on their behalf

○ Statistical information about transfer efficiency between sites

● FTS is also a service run @CERN and various other sites in WLCG

○ FTS service managers need tools to monitor the service
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What is this presentation about?
➢ User tools for file transfer monitoring in FTS

What is FTS?
● Open source software for large scale queuing and reliable execution of file transfers

○ Users of FTS need tools to monitor file transfers executed by FTS on their behalf

○ Statistical information about transfer efficiency between sites

● FTS is also a service run @CERN and various other sites in WLCG

○ FTS service managers need tools to monitor the service
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I. FTS Web Monitoring

• Web Application for interactive users

• Fully developed and maintained by the FTS team

• Developed in Python3 using the Django framework

• Used to visualize from a web browser:

• Status of individual transfer jobs

• Does not keep long term historical information

• Statistical information about the queues and finished transfers

• Link utilization & transfer performance

• Storage/link configuration

FTS3: The Monitoring Zoo - XRootD and FTS Workshop 2023 at JSI 628/04/2023
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FTS Web Monitoring

Transfer Server QoS Server REST Server

FTS Head-Node

Main 
MySQL 

database

Replica 
MySQL 

database

Database on Demand 
Service

CERN Deployment 
• Runs in the same hosts as the FTS transfer 

daemons

• Application needs access to transfer logs

• Only connects to the database replica

• Itʼs a read-only application on the database

• Its different database access patterns benefit 
from separated caching

• Replication delays have no impact on critical 
operations



I. FTS Web Monitoring - Overview
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Can go back 6 hours

Monitor the 
optimizer decisions

Find link and 
storages 
configurations
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Find individual jobs



Optimizer
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Link and storage configurations
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I. FTS Web Monitoring - Overview



FTS3: The Monitoring Zoo - XRootD and FTS Workshop 2023 at JSI 10

Access `fts_url_copy`process 
logs
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I. FTS Web Monitoring - Jobs
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II.  Monitoring FTS transfers via CLI

• FTS provides a command line interface (CLI)

• `$ yum install fts-rest-client`

• Can be used to monitor the status of individual 
file transfers via the command line.

• Performs HTTP requests to the FTS-REST API

• Same used for job submission

• https://fts3-<experiment>.cern.ch:8446

• It serves the requests directly from the main 
database
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II.  Monitoring FTS transfers via CLI
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$ fts-rest-transfer-submit -s <fts-server>  <src> <dst>
Job successfully submitted.
Job id: <job-id>

$ fts-rest-transfer-status -s <fts-server> <job-id> --json

Also available via Python Bindings
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All the other API resources at:

● https://fts3-docs.web.cern.ch/fts3-docs/fts-rest/docs/api.html

$ fts-rest-transfer-submit -s <fts-server>  <src> <dst>
Job successfully submitted.
Job id: <job-id>

$ fts-rest-transfer-status -s <fts-server> <job-id> --json

> GET /jobs/<job_id>  HTTP/1.1

> Host: <fts-server>

.

.

Also available via Python Bindings

https://fts3-docs.web.cern.ch/fts3-docs/fts-rest/docs/api.html
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III. FTS Monitoring Messages & ActiveMQ
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• FTS sends monitoring messages at key moments in transfer lifecycle

• A dedicated FTS component sends messages to CERN ActiveMQ

Provided by IT-DA group at CERN
● https://monit-docs.web.cern.ch/metrics/amq/

https://monit-docs.web.cern.ch/metrics/amq/
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• FTS sends monitoring messages at key moments in transfer lifecycle

• A dedicated FTS component sends messages to CERN ActiveMQ

Provided by IT-DA group at CERN
● https://monit-docs.web.cern.ch/metrics/amq/

I. Each transfer host runs a `fts_msg_bulk` deaemon
II. C++ component that uses DirQ to relay messages produced 

by the FTS services to the CERN hosted ActiveMQ instance

https://monit-docs.web.cern.ch/metrics/amq/


• There are 4 types of messages sent:

• Transfer Start              (transfer.fts_monitornig_start)

• Transfer Complete      (transfer.fts_monitornig_complete)

• Transfer State              (transfer.fts_monitornig_state)

• Optimizer State            (transfer.fts_monitornig_queue_state)

• Complete format in FTS Messaging documentation

• https://fts3-docs.web.cern.ch/fts3-docs/docs/messaging/format.html

III. FTS Monitoring Messages & ActiveMQ

FTS3: The Monitoring Zoo - XRootD and FTS Workshop 2023 at JSI 1828/04/2023

Produced by the transfer agents: `fts_url_copy`

Produced by the FTS daemons: `fts_server`, `fts_qos` 
and `fts3rest`

https://fts3-docs.web.cern.ch/fts3-docs/docs/messaging/format.html


III.  FTS Monitoring Messages & ActiveMQ
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Enriched TransferComplete messages:
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Enriched TransferComplete messages:
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• Field derivation step: existing FTS fields are used to compute new fields
•  (e.g.: transfer_duration = finish_timestamp - start_timestamp)
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Enriched TransferComplete messages:
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Enriched TransferComplete messages:
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• Field derivation step: existing FTS fields are used to compute new fields
•  (e.g.: transfer_duration = finish_timestamp - start_timestamp)

• Field enrichment step: information from outside 
is added to the message
•  (e.g.: site topology via CRIC)



• Mapping between FTS ActiveMQ ↔Monit ElasticSearch:

• transfer_complete  →  monit_prod_fts_enr_complete*

• transfer_start →  monit_prod_fts_raw_start*

• transfer_state →  monit_prod_fts_raw_state*

• optimizer_state →  monit_prod_fts_raw_queue*

• Above ES indexes are kept for only 30 days (monit-opensearch.cern.ch)

• The TransferComplete data stream is aggregated into 1h buckets

• monit_prod_fts_agg_complete* (monit-kibana-acc.cern.ch*)

• This data is kept ad-infinitum

III.  FTS Monitoring Messages & ActiveMQ
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III.  FTS Monitoring Messages & ActiveMQ
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• From monit-opensearch.cern.ch



III.  Grafana monitoring
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Select which ES index to get the 
data from

• ElasticSearch indexes can be found at 
https://monit-grafana.cern.ch

• Can be used to create graphs using the 
monitoring messages published by FTS
• Users should contact  monit team at CERN 

regarding access or if assistance is needed 
when building plots in Grafana

https://monit-grafana.cern.ch


III.  Grafana monitoring

FTS3: The Monitoring Zoo - XRootD and FTS Workshop 2023 at JSI 2628/04/2023

Can go back 30 days

https://monit-grafana.cern.ch/d/veRQSWBGz/fts-servers-dashboard

https://monit-grafana.cern.ch/d/veRQSWBGz/fts-servers-dashboard


III.  Grafana monitoring
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Redirects user to grafana.cern.ch
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IV.  FTS Service Health Monitoring 
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Follow the next talk on the workshop by Mihai Patrascoiu:

● FTS3@CERN: Service Health Monitoring

○ https://indico.cern.ch/event/875381/contributions/5316269/

https://indico.cern.ch/event/875381/contributions/5316269/


home.cern


