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Topics in this section

• Main ecFlow principles, concepts and terminology

• Hands-on with a simple example

• Interactive inspection with ecFlowUI
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Overview of ecFlow

• A workflow manager developed at ECMWF

o Used in operations for many years, also in other organisations

• Client/Server based Scheduler, Monitor, Supervisor

• Designed to schedule a large number of computer processes in a heterogeneous 

environment

o Jobs can be run on local machine or submitted to remote machines

• Flexible triggering of tasks – e.g. from clock time, or from completion of other tasks

• Interaction through:

o command-line client,

o Python API

o graphical user interface (ecFlowUI)
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Schematic of ecFlow usage – simplest case
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Schematic of ecFlow usage at ECMWF
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Anatomy of an ecFlow workflow

ecFlow server

Suites

(contain families and tasks)

Families

(Contain 
families and 
tasks)

Tasks – leaf nodes

(Responsible for 
running actual 
jobs)

The whole tree can be defined in a 'definition file'

Attributes



Cut-down version of the definition file to 
define the ecmwf_toolbox suite



Node attributes

• ecFlow nodes (suites, families, tasks) can have 

attributes

• Examples include:

o Labels and meters: can be changed dynamically by a 

task gives the Operator some feedback on what's 

happening

o Limits: constrain the number of concurrent tasks within 

groups

o Variables: can be injected into script templates

o Triggers, crons, repeats (and more): define the 

workflow graph by specifying dependencies, e.g.

▪ "Run task B once family A is complete"

▪ "Run task C at 1 o-clock every morning"

▪ "Run task Z if task X fails"

o Important: the structure of the tree does not define 

the order of task execution – the attributes do!
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ecFlow server – communication

• The default communication protocol is TCP/IP (HTTPS and UDP are also allowed, 

but are quite new, and beyond the scope of this training course)

• An ecFlow server can be run to communicate on any available port of choice – many 

ecFlow servers can thus run on the same machine, each using a different port

• The 'address' of an ecFlow server, then, is the combination of its host and port

• Command-line commands for server and client need to establish this address – 

either via environment variables

o ECF_HOST and ECF_PORT

• Or through command-line flags

o --host=<hostname> --port=<portnumber>

• The default is --host=localhost --port=3141
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Starting an ecFlow server (outside ECMWF)

• Only works if ecFlow is installed, of course!

• Use the ecflow_server command with defaults:

o ecflow_server &

• Or specify a port:

o ecflow_server –-port=3245 &

o export ECF_PORT=3245

ecflow_server &  # alternative to the above

• Check that it is working by using the client, e.g.

o ecflow_client --ping

o ecflow_client --ping –-port=3245 –-host=superduperhost

o export ECF_PORT=3245

export ECF_HOST=superduperhost

ecflow_client –-ping
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ecFlow servers at ECMWF

• https://confluence.ecmwf.int/display/UDOC/HPC2020%3A+Using+ecFlow

• At ECMWF, if you ask for one, you can have your own dedicated ecFlow server set 

up for you on a dedicated VM, separate from the HPC

• The host will typically be ecfg-$USER-1

o Although some set up in the past will be ecflow-gen-$USER-001

• It has been ensured that everyone in this course has one set up and running!

• It is contactable from the VDI via ecflow_client and ecflow_ui

• Also from the Atos HPC through ecflow_client

• For this course, we will use the one that is supplied and already running for us!
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Communicating with an ecFlow server via command-line client

• Only works if ecFlow is installed, of course!

• Remember that the ecflow_client commands need to know the host and port of 

the server you are trying to communicate with!

• Example things you can do with the ecflow_client command:

o Load a suite definition to a server

o Replace/add/remove selected parts of a suite

o Query a server

o Start/stop a suite

o Manually execute tasks

o Kill tasks

o And more!

o Tasks also communicate information back to the ecFlow server using ecflow_client

• All this works from the Python API too, but we will concentrate on the command-line 

to avoid confusion
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Introductory exercise

• Go to https://ecflow.readthedocs.io/en/latest/

• Click on Quickstart

• Do what it says, and only that page :)

• When you come to the 'Start an ecFlow Server' section, choose the 'At ECMWF' tab
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