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1000 Pipelines

Single Airflow Cluster



Background

…

10000+ Pipelines

Single Airflow Cluster





Example 2. Non-atomic Airflow Upgrade  



Airflow Gateway



Gateway

…

10000+ Pipelines

API Gateway

P1 

P2 

Airflow-P1-0 

Airflow-P1-1 

Airflow-P2-0 

Airflow-P2-1 



Gateway - Cluster Issue Handling

…

10000+ Pipelines

API Gateway

P1 

P2 

Airflow-P1-0 

Airflow-P1-1 

Airflow-P2-0 

Airflow-P2-1 

Performance downgrade

migrate



Zero-Downtime Upgrade 



Zero-downtime upgrade

…

10000+ Pipelines

API Gateway

P1 

P2 

Airflow-P1-0 

Airflow-P1-1 

Airflow-P2-0 

Airflow-P2-1 

Version  2.10

Version  2.10

Version  2.10

Version  2.10



Zero-downtime upgrade

…

10000+ Pipelines

API Gateway

P1 

P2 

Airflow-P1-0 

Airflow-P1-1 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-2

provision

Version  3

Version  2.10

Version  2.10

Workload migrate



Zero-downtime upgrade

…

10000+ Pipelines

API Gateway

P1 

P2 

Airflow-P1-0 

Airflow-P1-1 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-2
Version  3

Version  2.10

Version  2.10

Empty cluster



Zero-downtime upgrade
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Zero-downtime upgrade
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Zero-downtime upgrade

…

10000+ Pipelines

API Gateway

P1 

P2 

Airflow-P1-0 

Airflow-P1-1 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-2
Version  3

Version  2.10

Empty cluster

Workload migrate

Version  3



Zero-downtime upgrade

…

10000+ Pipelines
API Gateway

P1 

P2 
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Zero-downtime upgrade

…
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Zero-downtime upgrade

…

10000+ Pipelines

API Gateway

P1 

P2 

Airflow-P1-0 

Airflow-P1-1 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-2
Version  3

Version  3

Version  3



Concurrency Control



…

1000 Pipelines Single Airflow Cluster

Airflow Meta Database

Airflow Community concurrency control:  Pool

Pool Slot check
ML Platform JOB

HDFS Data update

Other Services



Multi-clusters concurrency control:  Challenge

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

ML Platform JOB

HDFS Data update

Other Services

Every cluster works independently

Cannot share the pool information in database



Multi-clusters concurrency control: Global Pool

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway Global Pool Table 

 Acquire/Release slot

ML Platform JOB

HDFS Data update

Other Services



Global Pool - Acquire slot

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway
Global Pool Table 

 Acquire slot for pool_1

ML Platform JOB

HDFS Data update

Other Services

2  tasks - pool_1

1  task - pool_1

1  task - pool_1

1  task - pool_1

Pool Capacity

pool_1 3



Global Pool - Acquire slot

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway
Global Pool Table 

 Acquire slot for pool_1

2  tasks - pool_1

1  task - pool_1

1  task - pool_1

1  task - pool_1

full

full

Cluster TI Pool

P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

P2-1 TI-1 pool_1



Global Pool - Hold slot and run task

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway
Global Pool Table 

ML Platform JOB

HDFS Data update

Other Services

2  tasks - pool_1

1  task - pool_1

Cluster TI Pool

P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

P2-1 TI-1 pool_1



Global Pool - Release slot when task finished

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway
Global Pool Table 

ML Platform JOB

HDFS Data update

Other Services

Hold 1  slot - pool_1

Cluster TI Pool

P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

P2-1 TI-1 pool_1

Release slot 



Global Pool - Release slot when task finished

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway
Global Pool Table 

ML Platform JOB

HDFS Data update

Other Services

Cluster TI Pool

P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

   

Hold 2 slots - pool_1



How to allocate new released slots?



Global Pool - Slot scheduling

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway
Global Pool Table 

ML Platform JOB

HDFS Data update

Other Services

Cluster TI Pool

P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

   

Hold 2 slots - pool_1

Acquire 1 slot - pool_1

Only 1 slot left for pool_1

Acquire 1 slot - pool_1



Global Pool - Slot scheduling algorithm

● Random

● Short Job First  (SJF)

● First In First Out (FIFO)

● Priority Queue (PQ) *

● Multiple Level Feedback Queue (MLFQ) *



Global Pool - Priority Queue

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway
Global Pool Table 

ML Platform JOB

HDFS Data update

Other Services

Cluster TI Pool

P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

   

Hold 2 slots - pool_1

Acquire 1 slot - pool_1

Only 1 slot left for pool_1

Acquire 1 slot - pool_1

Compare P1 > P2



Global Pool - Priority Queue

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway
Global Pool Table 

ML Platform JOB

HDFS Data update

Other Services

Cluster TI Pool

P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

P1-0 T1-1 pool_1

Hold 2 slots - pool_1

Acquire 1 slot - pool_1 
(Wait)

Hold 1 slot - pool_1 



Global Pool - Priority Queue

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway
Global Pool Table 

ML Platform JOB

HDFS Data update

Other Services

Cluster TI Pool

P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

P1-0 T1-1 pool_1

Hold 2 slots - pool_1

Acquire 1 slot - pool_1 
(Wait)

Hold 1 slot - pool_1 

 Starving ！



Global Pool - Multiple Level Feedback Queue

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway
Global Pool Table 

ML Platform JOB

HDFS Data update

Other Services

Cluster TI Pool

P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

   

Hold 2 slots - pool_1

Acquire 1 slot - pool_1

Acquire 1 slot - pool_1

Only 1 slot left for pool_1

Base Score: 20

Base Score: 10

Final score = base score + time_factor * wait_min

Wait for 1 mins

Wait for 12 mins



Global Pool - Multiple Level Feedback Queue

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway
Global Pool Table 

ML Platform JOB

HDFS Data update

Other Services

Cluster TI Pool

P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

P2-1 TI-1 pool_1

Hold 2 slots - pool_1

Hold 1 slot - pool_1

Wait for 12 mins

Acquire 1 slot - pool_1 (Wait)
Wait for 1 mins

Base Score: 20

Base Score: 10

Final score = base score + time_factor (2) * wait_min

score = 20 + 2 * 1 = 22

score = 10 + 2 * 12 = 34



Exception Handling



Global Pool - slot exception handling

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway
Global Pool Table 

ML Platform JOB

HDFS Data update

Other Services

Hold 2  slots - pool_1

Hold 1 slot - pool_1

Cluster TI Pool

P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

P2-1 TI-1 pool_1



Global Pool - slot exception handling

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway
Global Pool Table 

ML Platform JOB

HDFS Data update

Other Services

Hold 2  slots - pool_1

Hold 1 slot - pool_1

Cluster TI Pool

P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

P2-1 TI-1 pool_1

Worker crash without releasing slot



Global Pool - slot exception handling

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway
Global Pool Table 

ML Platform JOB

HDFS Data update

Other Services

Hold 2  slots - pool_1

Hold 1 slot - pool_1

Cluster TI Pool Last Heartbeat

P1-1 TI-1 pool_1 timestamp-1

P1-1 TI-2 pool_1 timestamp-2

P2-1 TI-1 pool_1 timestamp-3

Worker crash without releasing slot

TI heartbeat (every 1 min)

Checking task status



Global Pool - slot exception handling

P1 

P2 

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

API Gateway
Global Pool Table 

ML Platform JOB

HDFS Data update

Other Services

Hold 2  slots - pool_1

Cluster TI Pool Last Heartbeat

P1-1 TI-1 pool_1 timestamp-1

P1-1 TI-2 pool_1 timestamp-2

TI heartbeat (every 1 min)

Checking task status

Detect not running TIs and release slots



What’s Next ?



Next Step 1 - Federated config center

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

Airflow-P1-0-configs 

Airflow-P1-1-configs 

Airflow-P2-0-configs 

Airflow-P2-1-configs 



Next Step 1 - Federated config center

Airflow-P1-0 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-1

Airflow-P1-0-configs 

Airflow-P1-1-configs 

Airflow-P2-0-configs 

Airflow-P2-1-configs 

Base configs

overwrite

load



Next Step 2 - Dynamic Workload Re-balance

…

10000+ Pipelines

API Gateway

P1 

P2 

Airflow-P1-0 

Airflow-P1-1 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-2

4000 pipelines

1000 pipelines

3000 pipelines



Next Step 2 - Automatic Workload Re-balance

…

10000+ Pipelines

API Gateway

P1 

P2 

Airflow-P1-0 

Airflow-P1-1 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-2

4000 pipelines

1000 pipelines

3000 pipelines

Re-balance



Next Step 2 - Automatic Workload Re-balance

…

10000+ Pipelines

API Gateway

P1 

P2 

Airflow-P1-0 

Airflow-P1-1 

Airflow-P2-0 

Airflow-P2-1 

Airflow-P1-2

2500 pipelines

2500 pipelines

3000 pipelines



Q & A



Q & A


