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Xcom in a nutshell

xcom_data

(metadatabase)
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Xcom Overview

Cross communication between tasks
- Pass parameters from one task to another
- Supports multiple parameters
- Identified by key
- Intended for use within a single DAG

Usage:
- “push” and “pull”

Uses the Airflow metadatabase (Postgres / MySQL)
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Xcom with TaskFlow API

Greater Abstraction
- Return values implicitly use xcom
- Focused on the most common pattern

- Supports python native types including
dict

Pythonic functional use
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Xcom limitations

Data types

As it stands, only the following datatypes are supported in Airflow 2.0
- Python native: dict, list, tuple, str, int, long, float, True, False, None

- Future: Airflow supported objects such as numpy objects, datetime,
date, etc

- For security, pickling is no longer recommended

Airflow
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Custom XCom backends

Persistence class

e Python class specified in config
e Read at Airflow start up,

Class needs to be in Airflow path

Methods needed:

Used for storing and restoring data

Used to display XCom data in Ul
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s erte/read local file system
e Essential fordevelopment
o Local Executor

Not for dlstrlbuted deployments with celery and
Kubernetes Executors

b S
= 3 s
o = = - ; i ] Ml 5= S
B g 2 s P ¥ 3 > & g
3 e
= A
BN

Al rﬁow 4

< S e ‘Summit 2021~




Xcom stored in local file system

Custom Xcom
backend class

xcom_index 2 ” xcom_data
(metadatabase) § (file system)
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) Fide Edn Selection View Go Run  Termunal Help

@
jo

®

EXPLORER

 OPEN EDITORS
& custom.py config
X O sirflow.clg
% toskflowpy dog=
v XCOMBACKEND [WSL: UBUNTU]
v config
> _pycache_
¥ custompy
v dags
v _pycache_
# taskflow.cpython-38.pyc
@ taskflow.py
> env
> logs
> tmp
£ airflow-webserver.pid
© arflow.cfg
F airflow.db
% webserver_configpy

> OUTUNE

® custompy © aiflowcfg X @ raskflowpy

O airflow.cfg

m_bac d = path.to.Cust
i = custom.CustomXcomFS

PROBLE DEBUG CONSOLE

127.0.8.1 - - [15/3ul/2821:15:38:48 +8188] "POST /blocked WITP/1.1" 268 116 “http://localhost:8888/h
ome” "Mozilla/5.@ (W s NT 10.0; Win64; x64) ApplewebKit/537.36 (KHTML, like Gecko) Chrome/91.9.4
472.124 Safari/S37.

127.8.0.1 - - [15/Jul/2821:15:38:40 +8108] "POST /task stats WTTP/1.1" 208 968 “http://localhost:888
@/home” "Mozillas5.8 (Windows NT 10.0; WinG4; x64) ApplewebKit/537.36 (KHTML, like Gecko) Chrome/91.
©.4472.124 Safari/537.36"

127.8.6.1 - - [15/Jul/2821:15:39:64 +816@] “GET /home?status=all HTTP/1.1% 288 33438 “http://localho
st:8888/home”™ "Mozilla/5.@ (Windows NT 10.8; Winb4; x64) ApplewebKit/537.36 (KHTML, like Gecko) Chro
me/91.6.4472.124 Safari/537.36"

127.6.0.1 - - [15/3Jul/2821:15:39:04 +8100] "POST /blocked HTTP/1.1" 208 2 "http://localhost:8888/hom
e2status-all” "Mozilla/5.@ (Windows NT 18.8; WinG4; x64) ApplebebKit/537.36 (KHTML, like Gecko) Chro
me/91.08.4472.124 Safari/537.36"

127.0.8.1 - - [15/]ul/2821:15:39:084 +8188] "POST /last_dagruns HTTP/1.1" 200 288 "http://localhost:8
e88/home 2status~-all™ "Mozilla/5.0 (Windows NT 18.9; WinGd; x64) AppleWwebKit/537.36 (KHTML, like Geck
0) Chrome/91.0.4472.124 Safari/537.36"

127.0.0.1 - - [15/Jul/2821:15:39:04 +8108] “POST /dag stats HITP/1.1" 208 265 "http://localhost:8880
/home?status-all™ "Mozilla/5.@ (Windows NT 10.8; Win64; x64) AppleWebXit/537.36 (XHTML, like Gecko)
Chrome/91.0.4472.124 Safari/537.36"

127.0.0.1 - - [15/Jul/2021:15:39:84 +8108] “POST /task _stats HWTTP/1.1" 208 968 “http://localhost:8e8
@/homestatus-all” “Mozilla/5.@ (Windows NT 18.0; Win64; x64) AppleMebKit/537.36 (KHTML, like Gecko)
Chrome/91.0.4472.124 Safari/537.367

airflow.clg - xcombackend [WSL: Ubunty] - Visual Studio Code

> xcom_ba Ax B of2 P =X

<TaskInstance: taskflow api_example.pull xcom 2021-67-15 14:38:39.361001400:00 [scheduled]>

[ 14 1128} INFO - Sending TaskInstanceKey(dag id="taskflow_ap
i_example®, task_id«"pull xcom', execution date-datetime.datetime(2621, 7, 15, 14, 38, 39, 361001, t
zinfo-Timezone('UTC')), try mmber-1) to executor with priority 1 and queve default

[ 14 82) INFO - Adding to queve: [‘airflow’, “tasks®, ‘run’,
“taskflow_api_example’, ‘pull xcom', ‘2021-87-15714:38:39.361601+00:08", ‘--local’, "--pool’, 'defau
It_pool’, "--subdir®, '/hose/ephraisbuddy/Documents/xcombackend/dags/taskflow.py” ]

[ 1{ 59} INFO - Executing command: [airflow’, "tasks’,
‘run’, “taskflos api example’, ‘pull xcom®, °2821-67-15714:38:39,361001+08:08", "--local’, '--pool”
» “default_pool®, ‘--subdir’, /home/ephraimbuddy/Documents/xcombackend/dags/taskflow.py’]

[ ] 496) INFO - Filling up the DagBag from /home/ephraimbuddy/Docum
ents/xcombackend/dags/taskflow.py

Running <TaskInstance: taskflow _api_exasple.pull xcom 2021-67-15T14:38:39.3610814008:02 [queved]> on
host DESKTOP-RMOKCOB. localdomain

[ 14 1222} INFO - Executor reports execution of taskflow api_
example.pull xcom execution date-2021-67-15 14:38:39.361001400:00 exited with status success for try
number 1

[ 14 444} INFO - Marking run <DagRun taskflow_api_example § 2621-67-
15 14:38:39.361001400:00: manual _2021-67-15714:38:39.361001400:00, externally triggered: True> succ
essful

+v A X

r &] python3
L{3] python3



https://docs.google.com/file/d/16R-ugJqlNZLKFcHPKpYi5EMXLSjEEqxK/preview

Airflow distributed execution
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Airflow distributed execution - kubernetes

Cluster

Airflow Webserver

Node

Airflow Scheduler

Node

Airflow Worker e

Airflow Worker
Node

Metadata DB

@ Database can be out of

cluster too
Node

Airflow Worker

Node Airflow Worker




e \Write / read cloud storage

e Accessible from any configured
node

e Can be used with Celery and
Kubernetes Executors

i —

More expensive than other options

"
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Custom Xcom for Distributed Execution

e \Write / read from Redis

e Accessible from any configured node

e Can be used with Celery and Kubernetes
Executors

e Already part of the Airflow stack

Size limit of 512MB, so ideal for smaller dataset between
short running tasks.

Another caveat that Redis keeps everything in memory.
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Xcom stored in Redis or Cloud Storage

Custom Xcom
backend class J |
xcom_index o xcom_data
(metadatabase) § Redis or Cloud Storage
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Code walk through and demo
Airﬂdw 5
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https://docs.google.com/file/d/1Ee8LDWYodVFE8xGih8ywTHnqdtxB1bZs/preview
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Clean-up DAG

e Maintenance DAG to clean-up old
Xcom data

e Deletes data from metadatabase
and external locations

e Not tied to DAG lifecycle- needs to
be configured carefully

e Downside if trying to rerun old tasks
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)

@

Fde Edt Selecthon View Go Run Termanal Help

EXPLORER & maintenancepy X ¥ custom redopy

v OPEN EDITORS © mantenancepy >

X % mantenancepy dags = Pretias
& custom_redispy config ? )
~ XCOMBACKEND (Wst=.. [3 B O &
v config @dag. task()
> _pycache_ . ef clean_fs_xcom():
2 for filename in gl

% custom_gcspy print("De]
rin Dele

os.remove(filename)

g file :"

% custom_redis.py
% custompy
v dags
> _pycache_
% example_xcom_pandas.py

@dag.task()
ef clean_redis_xcom():
r = redis.Redis()
keys = r.keys(pattern="Re
if len(keys):
print( XC0M keys fo
r.delete(*keys)

% maintenancepy

% taskflow.py

> env

> logs

~ tmp

F airflow-webserver,pid
O arflowcfg

¥ arflow.db

¥ dump.rdb

@ webserver_config.py

@8dag.task()
jef clean_db_xcom():
with create_session() as session:
session.query(XCom).delete()

[clear_gcs xcom, clean_fs_xcom(),

TERMINAL

lean_fs_xcosfexecution date=2821-87-15T26X3A11%3A
17.338846X2008%3A00 "Mozilla/S5.@ (Windows NT 18.
©; Winb4; x64) ApplemebKit/537.36 (KHTML, like Ge
cko) Chrome/91.0.4472.124 Safari/537.36"
127.8.0.1 [15/3ul/2821:21:16:31 +8108] "GET /
get_logs with metadata?dag id-example_maintenance
&task_fd=clean fs_xcomBexecution date=2821-67-15T
20%3A11X3A17 . 33084628085 34006t ry_number-18setada
ta=null HTTP/1.17 208 2758 “http://localhost: 8880
/log?dag id-example maintenancedtask ideclean fs_
xcomBexecution date~2021-87-15T26%3A11%3A17. 33884
CX2806%3000" “Mozilla/5.@ (Windows NT 18.9; Win64
; x64) ApplewebXit/537.36 (KHTML, like Gecko) Chr
ome/91.0.4472.124 Safari/537.36"
127.0.0.1 - - [15/Jul/2621:21:16:32 +0100] "GET /
log2dag id-example maintenanceltask id=clean fs x
cosfexecution date-2021-87-15T28X3A11%3A17. 338846
X2B0GX3400 HTTP/1.17 200 46283 "-" "Mozilla/5.@ (
windows NT 10.9; Win64; x64) AppleWebkit/537.36 (
» like Gecko) Chrome/91.0.4472.124 Safari/S3
7.36"
> OUTLINE 1]

dag=dag

maintenance.py - xcombackend [WSL: Ubuntu] - Visual Studso Code

glob( ' tmp/XCOM_**):
» filename)

clean_redis_xcom()] >> clean_db_xcom()

pool®, “default pool®, ‘--subdir’, '/home/ephrainb
uddy/Document s/ xcombackend/dags/maintenance.py” |
[ 14 496} INFO - F
i1ling up the DagBag froa /home/ephraisbuddy/Docus
ents/xcombackend/dags/saintenance.py
Running <TaskInstance: example maintenance.clean_d
b_xcom 2021-87-157T20:11:17.338846+00:00 [queved]>
on host DESKTOP-RMOKCDB. localdosain
[ 14 444) INFG - M
arking run <DagRun example maintenance § 2021-87-1
5 20:11:17.338846+00:00: manual _2021-€7-15120:11:
17.336846100:00, externally triggered: True> succe
ssful
[ 1 { 1222}
INFO - Executor reports execution of example_maint
enance.clean_db_xcom execution date-2821-07-15 20:
11:17.320846400:00 exited with status success for
try_nusber 1

1{ 1839}
Resetting orphaned tasks for active dag run

[
INFO

44778:M 15 Jul 2021 20:31:48.418
2ed

44778:M 15 Jul 2021 20:31:48.410
duced by version 6.2.3

44778:M 15 Jul 2621 28:31:48.410
nds

44778:M 15 Jul 2021 20:31:48.418
@ when created 8.51 Mb

44778:M 15 Jul 2021 20:31:48.410
disk: 0.808 seconds

44778:M 15 Jul 2821 20:31:48.410
connections

# Server initiall
* Loading RDE pro
RDE age 34 seco
RDB memory usag
D8 loaded from

Ready to accept

(env) = xcombackend

127.0.0.1:6379> ping

PONG

127.6.8.1:6379> get RedisXCOM_db66dcBd-8e89-4a27-
beod-ealdS6ce3bsa
“{\"columns\":[\"a\",\"b\",\"c\"],\"index\":[0,1,
2],\"data\":[[1,2,3].[4,5,6].[7,8,9]11}"
127.0.0.1:6379> get RedisXCOM db66dc8d-8e89-4027
beld-ealdS6ce3bsa

“{\"columns\": [\"a\",\"b\",\"c\"],\"index\":[8,1,
2], \"data\":[[1,2,3],(4,5,6],(7.8,9]]}"
127.0.0.1:6379> get RedisXCOM db66dchd-8e80-4a27-
beod-ealdSece3bsa

(nil)

127.0.0.1:6379> []

t ~ X
r B3 python3
I (3] python3
} 5] redis-server
L 3] redis-cii



https://docs.google.com/file/d/16c2pasjWuZeezzAnbB6ITl1bRupR7MBi/preview

Success

We have addressed the core questions raised
Handling of non-native objects such as Dataframes

Large data sets between tasks

Leveraging cloud storage
Maintenance and cleanup

Airflow %
Summit 2021



Limitations

Not tied to DAG life cycle management
e Data sharing across DAGs is difficult

e Maintenance DAGs for clean-up is a kludge

e Should be cleanly handled by Airflow when DAG is done
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Futire: Top evel dets object i Aflow

“foj"};ResuIt of DAGs from one team IS data . L |
e V_-Can be used by DAGs from other teams S

'Zﬂ'-»"-’-i‘é-"-;?Key for cross DAG dependenc:|es £ L
e Avallablllty can be used to trlgger follow—on DAGs ’
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Jobs at Astronomer

We are hiring Airflowers all over the world!

https://careers.astronomer.io/

https://linkedin.com/vikramkoka

Contact us: We would love to hear from
you!
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