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Airflow is a platform created by the community to
programmatically author, schedule and monitor workflows.
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Dag & Task
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Task (2fie] £/2)
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SELECT
column 1

“transform(column1)
FROM database.table
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SELECT $
column 1

“transform(column1)

FROM database.table
transform.hq|
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column 1
, transform(column1) 1 Execute
Worker br
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(Parent of Hive Client Process
Child of Scheduler Process)
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(Child of worker Process)

transform.hq|
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SELECT $ Scheduler process Hive Client
(Parent of Worker Process) (Java Process)
column 1
“transform(column1) 1 e
Worker process
FROM database.table 0 P

(Parent of Hive Client Process
Child of Scheduler Process)

1 Execute

(Child of worker Process)

transform.hq|
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HiveOperator Generate Hive Cli subprocess
SELECT $ beeline Scheduler process Hive Client
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7.2 LocalkExecutor
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2.2 LocalExecutor

local_executor.py

self.impl = (LocalExecutor._UnlimitedParallelism(self) if self.parallelism ==
else LocalExecutor._LimitedParallelism(self))

selLf.impl.start()

' - 1f. = self. ) ,
local_worker = LocalWorker self.executor.result_queue self.queve = self.executor.manager.Queue()

local K Kk Kk self.executor.workers _=_I
e QueuedLocalWorker|self.queuve, self.executor.result_queue,

local_worker.command = command for _ in range(self.executor.parallelism)

selLf.executor.workers_vused += 1
selLf.executor.workers_active += 1
local worker star't() self.executor.workers_used = len(self.executor.workers)

for w 1in self.executor.workers:
w.start()

_UnlimitedParallelism ~LimitedParallelism
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2.2 CelerykExecutor

nmmnn

Overwrite trigger_tasks function from BaseExecutor

:param open_slots: Number of open slots
creturn:
SHSHOF 3t
sorted_queue = sorted( _I_Oo O = TaSk
[(k, v) for k, v in self.queuved_tasks.items()],
=lambda x: x[1][1],
=True)

task_tuples_to_send = []

for 1 in range(min((open_slots, len(self.queued_tasks)))):
key, (command, _, queue, simple_ti) = sorted_queue.pop(0)

task_tuples_to_send.append((key, simple_ti, command, queue,
execute_command))
cached_celery_backend = None
— if task_tuples_to_send:
tasks = [t[4] for t in task_tuples_to_send]

# Celery state queries will stuck if we do not use one same backend

CeleryExecutor # for aLL tasks.

cached_celery_backend = tasks[0].backend

if task_tuples_to_send:

. . # Use chunking instead of a work gueue to reduce context switching
AlrfIOW MaChIne BrOker CIUSter # since tasks are roughly uniform in size

chunksize = self._num_tasks_per_send_process(len(task_tuples_to_send))
num_processes = min(len(task_tuples_to_send), self._sync_parallelism)

cand nnnl = Pnnl( =num _nrnrecceg)

key_and_async_results = send_pool.map/( Hl%j IE T&Sk%

send_task_to_executor,
task_tuples_to_send,
=chunksize)

celery_executor.py
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2.2 CeleryExecutor

cli.py

@cli_utils.action_logging
def worker(args):

env = os.environ.copy()
env['AIRFLOW_HOME'] = settings.AIRFLOW_HOME
if not settings.validate_session():... </>
from air'ﬂ.ow.executor‘s.celer‘y_exetlﬂtI:aE. clrxal@s @W@H
S e

from celery import maybe_patch_concurrency

from celery.bin import worker Celery Worker Celery Worker CLI Command

worker = worker.worker( =celery_app)

aunahs an o [ h |

if conf.has_option("celery", "pool"):... Worker MaChine 1

if args.daemon:
pid, stdout, stderr, log_file = setup_locations("worker",

args.pid,
args.stdout,
args.stderr,

args.log_file)
handle = setup_logging(log_file)
stdout = open(stdout, 'w+')
stderr = open(stderr, 'w+')
ctx = daemon.DaemonContext( </>
=TimeoutPIDLockFile(pid, -1), —
=[handle],

=stdout,

| -stderr, Daemon Process Celery Worker

with ctx:
sp = _serve_logs(env, skip_serve_logs)
worker.run(**options)

ot close ) Worker Machine 2

stderr.close()

CLI Command
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Airflow On Kubernetes Kubernetes Executor



DEVIEW

4. LHIXEO| Airflow on Kubernetes

-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Kubernetes Cluster

Airflow Webserver Airflow Scheduler
Airflow Kerberos Airflow Kerberos

LocalExecutor Env.

——————————————————————————————————————————————————ﬂ



DEVIEW

4. LHIXEO| Airflow on Kubernetes
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Airflow Scheduler
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Airflow Webserver
Airflow Scheduler
Deploy Airflow Kerberos

Central Platform

Airflow Webserver
Airflow Scheduler
Airflow Kerberos
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4. LHI™EO| Airflow on Kubernetes B
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4. LHIXEO| Airflow on Kubernetes B
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4. LHIXEO| Airflow on Kubernetes B

+1+1 Hadoop Client 2X]
sha 2ol
AZ2 Component? |5 210l
Library 2]&/d 0K
Python Version 29|

J|= FC XA RS O 310
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4. LHIXEO| Airflow on Kubernetes B
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5. K8skxecutor & K8sPoaOperator

wostmat Kubernetes A% s aigsin

wost Docker Contalneraie 2zt podz AsiAZICt

Like Micro Service Architecture...
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5. K8skxecutor & K8sPoaOperator

Hive Cluster A Pod Hadoop Cluster A Pod
Hadoop 2.x Hive 1.x Hadoop 2.x Hive 1.x

ETL_Data_Hadoop_Cluster_A Make_Data_Warehouse_Clustr_A Make_Feature_Clustr_A Transfer_To_Clustr_B Transform_Data_From_Cluser_B

Spark Cluster A Pod Python Pod Spark Cluster B Pod
Hadoop 2.x Spark 2.x Python 3.x Pandas 1.x Hadoop 3.x Spark 2.x
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5. K8skxecutor & K8sPoaOperator

ETL_Data_Hadoop_Cluster_A Transform_Data_From_Cluser_B

Spark Cluster A Pod Spark Cluster B Pod
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5. K8skxecutor & K8sPoaOperator
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kubernetes_executor.py

for _ in range(self.kube_config.worker_pods_creation_batch_size):
try:
task = self.task_queue.get_nowait() WOrker POd ACISIAC;I
trgm
self.kube_scheduler.run_next(task)
except ApleXception as e.

if command[@:2] != ["airflow", "run"]:
raise ValueError('The command must start with ["airflow", "run"].')
=== == pod = PodGenerator.construct_pod(
=se’Lf.namespace,
=self.worker_uvuid,
=self._create_pod_id(dag_id, task_id),

self.log.warning('ApiException when attempting to run task, re-queueing. '

'Message: %s', json.loads(e.body)['message'l)
self.task_queuve.put(task)
except HTTPError as e:

=pod_generator.make_safe_label_value(dag_id),
=pod_generator.make_safe_label_value(task_id),
=try_number,
=self._datetime_to_label_safe_datestring(execution_date),
=command,

self.log.warning('HTTPError when attempting to run task, re-queueing. '
'Exception: %s', str(e))
self.task_queuve.put(task)
finally:
self.task_queue.task_done()
except Empty:

—-lriithe avorutnn Arnnfain

=selLf.worker_configuration_pod

break

L8t Operator
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5. K8skxecutor & K8sPoaOperator

e,

’ Airflow Worker Hadoop 3.x Spark 2.x

K8sExecutor
Airflow Worker Hadoop 2.x Spark 2.x

KubernetesPodOperator



5. K8sExecutor & K8sPodOperator

kKubernetes_pod_operator.py

def execute(self, context):

try:

except AirflowException as ex:

if self.in_cluster is not None:...
else:...

# Add combination of labels to uniquely identify a running pod
labels = self.create_labels_for_pod(context)

label_selector = self._get_pod_identifying_label_string(labels)

pod_list = client.list_namespaced_pod(self.namespace,

if len(pod_list.items) > 1 and self.reattach_on_restart:...

launcher = pod_launcher.PodLauncher( =client,

if len(pod_list.items) == 1:...
else:

=label_selector)

=self.do_xcom_push)

final_state, _, result = self.create_new_pod_for_operator(labels, launcher)

if final_state != State.SUCCESS:...
return result

raise AirflowException('Pod Launching failed: {error}'.format(

MZEF User Define PodAi/A

=ex))

pod = pod_generator.PodGenerator(
=self.image,
=se Lf.namespace,
=self.cmds,
=self.arguments,
=self.labels,
=self.name,

=self.env_vars,
=self.do_xcom_push,
=self.image_pull_policy,

=self.node_selectors,
=self.annotations,
=self.affinity,
=self.image_pull_secrets,

=self.service_account_name,

=self.hostnetwork,
=self.tolerations,
=self.configmaps,
=self.security_context,
=self.dnspolicy,
=self.init_containers,
='Never',
=selLf.schedulername,
=self.pod_template_file,
=self.priority_class_name,
=self.full_pod_spec,
) .gen_pod()

DEVIEW
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5. K8skxecutor & K8sPoaOperator
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5. K8skxecutor & K8sPoaOperator
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5. K8skxecutor & K8sPoaOperator

S8 Xl
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5. K8skxecutor & K8sPoaOperator
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5. K8skxecutor & K8sPoaOperator

Reference? AL}

=2 Xtz - BI29|H blog (https://humbledude.github.io/blog/2019/07/12/airflow-on-k8s/)
=2 A= - Document (https://airflow.apache.org/docs/stable/)

__I.LA'|()| AI-[HI-I o2 J) H:l'EE



https://humbledude.github.io/blog/2019/07/12/airflow-on-k8s/
https://airflow.apache.org/docs/stable/

github

secret
Airflow Webserve Git secret

9

Airflow Scheduler DAGs Volume A|rflow Worker Custom Pod

git-sync Log Volume

Meta DB
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kubernetes_executor.py

self.dags_volume_claim = conf.get(self.kubernetes_section, 'dags_volume_claim')

self.dags_volume_mount_point = conf.get(self.kubernetes_section, 'dags_volume_mount_point')

# This prop may optionally be set for PV Claims and is used to write logs
self.logs_volume_claim = conf.get(self.kubernetes_section, 'logs_volume_claim')

# This prop may optionally be set for PV Claims and is used to locate DAGs
# on a SubPath
self.dags_volume_subpath = conf.get(

self.kubernetes_section, 'dags_volume_subpath')

# This prop may optionally be set for PV Claims and is used to locate logs
# on _a SubPath

self.logs_volume_subpath = conf.get(
self.kubernetes_section, 'logs_volume_subpath')

# Optionally, hostPath volume containing DAGs
self.dags_volume_host = conf.get(self.kubernetes_section, 'dags_volume_host')

Airflow Worker Custom Pod

AL = T B g B IS

self.logs_volume_host = conf.get(self.kubernetes_section, 'logs_volume_host')

kubernetes_pod_operator.p

launcher.start_pod(

pod, Log Volume

=oLC Ll .oldal LUp_Lannicvvu L_ocTuvuliivuo)

final_state, result = launcher.monitor_pod( =pod, =self.get_logs)

EXCCpL maiit i LUUII—I\\;CP LCAVIl Qo CA .
if self.log_events_on_failure:
for event in launcher.read_pod_events(pod).items:

self.log.error("Pod Event: %s - %s", event.reason, event.message)
raise AirflowException('Pod Launching failed: {error}'.format( =ex))
finally:
if self.is_delete_operator_pod:
launcher.delete_pod(pod)
return final_state, pod, result
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Airflow OpenSource =78 Afeh

UTC Time zone To Time zone
Kubernetes worker
PodGenerator (v.1.10.110]| 2=H)
Kubernetes pod name ol

NONE_ SKIPPED *7r (*It HH 0| =)
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Airflow A= JHjAl Hiol

Kubernetes Executor & KubernetesPodOperator A& Al

O| DAG 2F40{|M O| Task? | AHME|tH
Task Pending21J0| /et o~ USLICE.
0| 944k2 Kubernetes Scheduler?] 0| 2l

EX Noded||2} Airflow Worker PodS0| Eetz! 4 dhalish & ol |C}

2|10 Pod? 574 Nodel| &2{A] k| = 0]K= Airflow Worker 4i/d Al

Hr = Airflow Worker (cpu,memory)S AXs|=X| 07| MHZ0]| LrAHSH |}
Xsl= A2 airflow.cfgoll = pate]

O|F Airflow worker pod ‘8’8 A| AFESIEE I3 ‘d's %o 2= SHZoIUSLICY
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6. XIsl= O|ZH| ARZSRILIE

Airflow s 7l|M H10|

.kube_config.pod_template_file:
PodGenerator( .kube_config.pod_template_file).gen_pod()

worker_configuration.py

as_pod(

resources = Resources(

= .kube_config.worker_request_memory

.kube_config.worker_request_cpu a|rﬂOWCfg ﬂ'ﬂ'

.kube_config.worker_limit_memory
.kube_config.worker_limit_cpu Conflg Acggl

.kube_config.pod_template_file:
PodGenerator( .kube_config.pod_template_file).gen_pod()
pod = PodGenerator(

= .kube_config.kube_image

= .kube_config.kube_image_pull_policy pod = PodGenerator(

= .kube_config.image_pull_secrets =resources

._get_volumes() .kube_config.kube_image

= ._get_volume_mounts() = .kube_config.kube_image_pull_policy

= .kube_config.image_pull_secrets

._get_volumes() .
9t votumes Airflow Worker AiAd A|

= ._get_volume_mounts()

o
= ._get_init_containers() -
user? | Ao|ot

.kube_config.kube_labels —

= .kube_config.kube_annotations resourceﬁ POdAcg*o-l

.kube_config.kube_affinity

= ._get_init_containers()
.kube_config.kube_labels
= .kube_config.kube_annotations
.kube_config.kube_affinity
.kube_config.kube_tolerations
._get_environment()
= .kube_config.kube_node_selectors
= .kube_config.worker_service_account_name .kube_config.kube_tolerations
._get_environment()
) .gen_pod() = .kube_config.kube_node_selectors
= .kube_config.worker_service_account_name

pod.spec.containers[8].env_from = pod.spec.containers[8].env_from []

pod.spec.containers[@8].env_from.extend( ._get_env_from()) ).gen_pod()

pod.spec.security_context = ._get_security_context()

pod.spec.containers[8].env_from = pod.spec.containers[8].env_from []
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Airflow A= M @1

Alflow Dag Duration

17 hour
15 hour
13 hour

12 hour

X AR

——— —— — — ———
Omin —
11/8 00200 11/9 00:00 11/10 00:00 11/11 00:00 11/12 00:00 11/13 00:00 11/14 00:00 11/1500:00 11/16 00:00 11/17 00:00 11/18 00:00 11/19 00:00 11/20 00:00 11/21 00:00 11/22 00:00 11/23 00:00
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Custom Pod®| Entrypoint & 24}

keytabOl| [}= Kerberos Q1%
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Java or Scala Spark Application

« Spark Submit Command Tool2 EHx 2 IS0 Al

« Docker Container 7| A| sliidf Command?| &t

e Spark Driver0]| CHeE XI2 X|0] 71

* Client ModeOllX| Docker Host NetworkE /431510 A&

SH_|C}

=

spark_submit_sample = KubernetesPodOperator(

=[execution_date]

=timedelta(

=timedelta( =2)
=SlackTool.make_handler(config.notification.slack_channel
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6. Me|= O[ZAH| ArEEfLCt
PySpark Application

« Spark Project2} Airflow ProjectE £ 7=
* Airflow ProjectLi2| &slioll 42 PySpark
Application ScriptE DagOi|A] X|’do}0q 4t

=timedelta(

=timedelta( =2)
=SlackTool.make_handler(config.notification.slack_channel
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6. X|S|= O|ZAH| A-ELILT

Hadoop Control

HadoopDistcpCommandTool.getCommand(HadoopDistcpCommandTool()

 distcp, mkdir, rm, test, Is ...
« Command Tool2 HE= IG5 AR

« Docker Container 7|5 A| sk Command? | AlcH
hy

: execution_date
: execution_date_plus_lday

=timedelta(

=timedelta( =2)
=SlackTool.make_handler(config.notification.slack_channel
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6. XB|= O|ZH| AFESH|C
L o O |

Python Application

KubernetesPodOperator( KubernetesPodOperator(

« 2IS}= Python Version & Lib.7 | &X|=l O|O|X| A2
* Airflow ProjectLi2]| &sliol1 412 Python
Application ScriptE DagOi|A] X|’do}0q 4l

=timedeltal( =timedelta(

timedelta( =timedelta(

Python2 Application Python3 Application
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6. X|S|= O|ZAH| A-ELILT

HIVE & Beeline

* Beeline OR Hive Command Tool= HE 2

BeelineCommandTool.getCommand(BeelineCommandTool()

IHESHH ALE
* Airflow ProjectLie| 4ol 412 SAL fileS

Dago'"*-l x|x-|0|'0:| *I-a : execution_date
* Docker Container? s Al sl Command?| &leH |

=timedelta(

=timedeltal( =2)
=SlackTool.make_handler(config.notification.slack_channel
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6. X|S|= O|ZAH| A-ELILT

Sgoop

sgqoop_sample KubernetesPodOperator(

« Sgoop Command Tool2 B2 V20| AR
e Airflow ProjeCtLH_O_l AE|'6'CI'>|'6I-1 é[lg Sqoop ScoopCommandTool.getCommand (ScoopCommandTool()
Meta Information fileE DagOi|M X250 AleH

H
« Docker Container?|s A| sliief Command? | 243

: execution_date
: execution_date
: execution_date_plus_1lday

=timedeltal(

=timedelta( =2)
=SlackTool.make_handler(config.notification.slack_channel
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6. X{S|= 02| AFREH|C}

2| AA Hl?’;‘ Ef IZ2ME 2|4AA HS t



6. {5|= O|ZH| ALSILIC

Global Fintech
4|o|Ee S2HE 7HE

S=s el

[reele
- 0f2] MH|AO] H2{YUE AFBAC] GlO|E{Q} 28 HI0|ES 42511 HASHE AlAY 72
- HAYE HO|EIS BA/H2IE 4 Y AlAY P2

- 2M %l O|0|E{E LINEQ| Scoring & CH¥5t Fintech A{B|A0| &2

[AHF22]

-7 23 3H0[4
- Hadoop ecosystem Oj] Cigt O|3H(HDFS,YARN,MapReduce,HBase, Spark,Hive )2 d€0| Y= &
- LHE E2iT/H0|E 2| d'0| U= &

- Java 104, Java Framework 7|8t 7{20f| =5t &

- W7 2T L2 S SAISHL, RS ALLLE 71 &

[CiAFE

- ZHIY 2§ AH|20]| =510 2 2[4 EE 2
- o8 Hl0lg 24 =

- E10i[0[&] / {4l2'd / ©2{'Joi Tt &4

- Data Warehouse 2 Data Mart

- 2|02 gF 2 7

s
B
e
ri
rn

o
o
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