148 (48 (48

AIRFLOW.
SUMMIT

< 0One Gateway, Six Clusters: Routing;
Federation, and Zero-Downtime
Upgrades at eBay 5 ’




Authors

Takawa Tian
Engineer

Gang Yin
Airflow Tech Lead

Huanjie Guo
Engineer

Bin Wei
Manager

Jinyang Li
Engineer

Jiaye Wang
Manager

~ M AlRFLOW.
SUMMIT




Agenda  Ei

e Background

e Gateway Design

e Zero Downtime - Airflow Upgrade
e Concurrency Control

e What's Next

e Q&A



AIRFLOW.
SUMMIT

Background



eBay Data Lake: Simplified ETL & Scheduling. &Y sy
[esam = L g )

Workflow Templates

| (o) | BasicETLPipeiine EXTRACT TRANSFORM

s @ Y,0 @
Data Lake Platform Ul : & € o*x 8
2 Source: Hadoop Ops: Filter, Join Target: MyTargetTable
(User View)

v 0O
0%
Pipeline Properties Schedule
Pipeline Name Frequency Start Time
User_Traffic_Cleanse Daily 01:00 AMUTC ~

Data Lake Config (e—
Source/Target Details _Preview Pipeline | AT T

e l Airflow DAG

-

. ] ' EKTRACT_HADOOP_DATA
Automated Airflow Job Paramters |——» ‘y , ot

h 4

- ™ B B
TranS|at|0n & SChedullng Schedule Details 9| Traﬁsl?;ion “—-’ -‘ﬁ - > :\iTRANSFORM_JOm » LOAD_TARGET_TABLE

A

(Backend Flow) - —>{ Engine ‘ .
o J Airflow ¢ ]

User configurations are converted into i YN + DAILY_TRIGGER |

native Airfiow Python scripts (DAGs). T T T ‘_’




Background SUNILE
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Single Airflow Cluster

1000 Pipelines

' System Performance: STABLE



Background SUMRIY
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Single Airflow Cluster

10000+ Pipelines

; System Performance:



Example 1. - DB or disk issue sUVMIT

Metadata DB SYSTEM PERFORMANCE SDS Storage
DEGRADED

Essential data Essential file reads
Task Status DAG Files
DAG Definition Logs
XComs Artifacts

¢ system Performance:

Metadata DB : SDS Storage

IMPACT
e Task Execution Delays
e Data Sync Inconsistency
e Slow Service Response



Example 2. Non-atomic Airflow Upgrade SiRaLow

Upgrade is not atomic. It may fail midway and require manual intervention.

-------------------------- Upgrade Process (Non-atomic) --------------------»

' ‘ " A \ i .
a2 \ T . , — istent Stat :
&7 o 1. Stop Services 1 = 2. Schema Migration 3. Component Upgrade A 4. Failed! ' = i
e ‘ | s DB schema may be !

Current | : Scheduler, W.ebserver, Run DB migrations Upgrade Airflow Fails in the middle ! partially migrated; !
| Airflow Workers, Triggerer (step by step) components (at any step) ' servicesiare incompatible !
| Version { 1\ |

v

Manual Investigation & Rollback

« Engineers must find the root cause

« Determine how far the migration went

» Manually rollback DB to a consistent state

« Restore compatible Airflow version and restart

Time-consuming and error-prone

@ Impact

o®o All Jobs Pending @ Long Upgrade Time e®p SLA Users Affected €] .. All users’ jObS SLA
fE0%  No DAGs run during Large metadata DB ) Jobs are delayed or == '.‘ are pending ‘ —> o
the entire upgrade files - slow migrations missed, impacting ‘ | Breached

, . No jobs are running
window & long downtime business SLAs
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Airflow Gateway



Gateway

_—

Airflow-P1-0

PN

Airflow-P1-1

P

—
. Airflow-p2-0
~ x

Airflow-P2-1

S )
——
- [

APl Gateway \
10000+ Pipelines
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Gateway - Cluster Issue Handling AlRrLow.

AL,

Airflow-P1-0 ¥
I migrate

/ 1
/
4
P1 — - ® Performance downgrade
-

Airflow-P1-1

Airflow-P2-1
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Zero-Downtime Upgrade



Zero-downtime upgrade SUMMIY

x Version 2.10

Airflow-P1-0

\ x Version 210
Airflow-P1-1
.—\ | PY

1 ]
. J
1 ] f

I;.

API Gateway / x Version 2.10
10000+ Pipelines - Airflow-P2-0

Version 2.10
Airflow-P2-1



Zero-downtime upgrade SUMMIY

¥

Airflow-P1-0

/x

Airflow-P1-1
Workload migrate
L, I
Vis,,
.—\ T J. o')
o—

L L]
[ - ] — Version 3
|:| |:| [' Airflow-P1-2

I;.

API Gateway x
10000+ Pipelines - / Airflow-P2-0

Airflow-P2-1




Zero-downtime upgrade SUMMIY

[
[
[ ]

Airflow-P1-2
° . ;o.
API Gateway
10000+ Pipelines - / Airflow-P2-0




Zero-downtime upgrade SUMMIY

¥

Airflow-P1-0

x Empty cluster
P1 e

== \/ersion 3
\ Airflow-P1-1
o— T ° / x

_J Version 3
Airflow-P1-2
L]

API Gateway x
10000+ Pipelines - / Airflow-P2-0
P2 \ x

Airflow-P2-1




Zero-downtime upgrade SUMMIY

¥

Airflow-P1-0

—

x Empty cluster
P1 ——

Version 3
\ Airflow-P1-1
o— T ° / x

_J Version 3
Airflow-P1-2
L]

API Gateway x
10000+ Pipelines - / Airflow-P2-0
P2 \ x

Airflow-P2-1




Zero-downtime upgrade AlRELow

A

I
Airflow-P140

/ 1 Workload migrate
|
P ——— xv Empty cluster

\ Airflow-P1-1 Version 3
o— T °® / x

J Version 3
Airflow-P1-2

—

L=l
[l ]
L]

ol L,

APl Gateway
10000+ Pipelines - / Airflow-P2-0

Airflow-P2-1



Zero-downtime upgrade SUMMIY

¥

Airfiow-P1-0  Empty cluster

_—

-
P1 N x Version 3
\ Airflow-P1-1
ey / k4

[' ‘ Airflow-P1-2

I;.

API Gateway x
10000+ Pipelines - Airflow-P2-0

Version 3

Airflow-P2-1



Zero-downtime upgrade SUMMIY

x Empty cluster

Airflow-P1-0 == \/ersion 3

_—

-
x Version 3
\ Airflow-P1-1
._\ l /

Airflow-P1-2

— Version 3

L=l
[l ]
L]

I;.

API Gateway x
10000+ Pipelines - / Airflow-P2-0

Airflow-P2-1




Zero-downtime upgrade SUMMIY

x Empty cluster

) Version 3
Airflow-P1-0

_—

-
x Version 3
\ Airflow-P1-1
._\ l /

Airflow-P1-2

— Version 3

L=l
[l ]
L]

I;.

API Gateway x
10000+ Pipelines - / Airflow-P2-0

Airflow-P2-1




Zero-downtime upgrade SUMMIY

x Version 3

Airflow-P1-0

P1 N x Version 3

_J Version 3
Airflow-P1-2
L]

API Gateway x
10000+ Pipelines - / Airflow-P2-0
P2 \ x

Airflow-P2-1
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Concurrency Control



Airflow Community concurrency control: Pool Y SlRELOw

Airflow Meta Database

‘ | ML Platform JOB
Pool Slot check

HDFS Data update

1000 Pipelines Single Airflow Cluster \ Other Services

Lo d ]
L ]
Lo d ]




Multi-clusters concurrency control

AN —

Airflow-P1-0

/

Airflow-P1-1

P2 \¥ —_

Airflow-P2-1

: Challenge

,, AIRFLOW.
[ SUMMIT

ML Platform JOB

HDFS Data update

Other Services



Multi-clusters concurrency control: Global Pool AIRFLOW.

Acquire/Release slot
*— % e
_______ —a —
‘ _______ *[_ J —— ====
. ——
Airflow-P1-0 _- :// o« 1 L5, 111
/
- ,’ / API Gateway Global Pool Table
7 v
7 v
7/
/7 /

/ /

Airflow-P1-1 /
/
/
/ /
/
/
/

\1

Airflow-P2-1




Global Pool - Acquire slot

Acquire slot for pool_1

1 task - pool_1
Airflow-P1-0 P _- -

- P 7 7 API Gateway
PR
2 tasks - pool_ 1, V4
/

Airflow-P1-1 / /

’ /

1 task - pool_ 'I ’ //
/
/
/
/
/ /

Airflow-P2-0

/

/
/ 1 task - pool_1
4
/

Airflow-P2-1

—_— =
L L]

Global Pool Table

Pool

Capacity

pool_1
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Global Pool - Acquire slot

Acquire slot for pool_1

V B
- 7',[-I

1 task - pool_1 - —e
/ Airflow-P1-0 P "% e,
- /
- 7/ APl Gateway
P1 - /
-
- - /
xk 2 tasks - pool_1 //
/
Airflow-P1-1 /
/
/
1 task - pool_1 Vs
/
/
/
/
/
/
Airflow-P2-0 /
/

/
4 1 task - pool_1
P2 4
Y

Airflow-P2-1

——
—

Global Pool Table

Cluster TI Pool

P1-1 TI-1 pool_1
P1-1 TI-2 pool_1
P2-1 TI-1 pool_1
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Global Pool - Hold slot and run task AIRFLOW.

SUMMIT
ool —
~ > ) — mEw
’/ i — — HEEE
/ Airflow-P1-0 _-7 i 1
-
_-" 4 Global Pool Table

/ API Gateway
/

P -
- -
-~ / Cluster Tl Pool
4 2 tasks - pool_1 //
/

Airflow-P1-1 P1-1 TI-1 pool_1

P1

P1-1 TI-2 pool_1

P2-1 TI-1 pool_1

- / Airflow-P2-0
/
4 1 task - pool_1
P2 4 N
Y

Airflow-P2-1




Global Pool - Release slot when task finished él'JRhﬁhquw

e T e

—a ]

~ J — EEEE

4[- —e — HEEE

Airflow-P1-0 s el L, [ | ]]

/
Global Pool Table
// API Gateway
// Cluster TI Pool
4
Release slot ,

Airflow-P1-1 TI-1 pool_1
TI-2 pool_1
TI-1 pool_1

- / Airflow-P2-0
\ ~ Hold 1 slot - pool_1

+

Airflow-P2-1




Global Pool - Release slot when task finished él'JRhﬁhquw

ol —
b B T

—
Airflow-P1-0

Global Pool Table
API Gateway

P1
Cluster TI Pool
Hold 2 slots - pool _1

Airflow-P1-1 P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

P2 \ ~

Airflow-P2-1
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How to allocate new released slots?



Global Pool - Slot scheduling SLRELOW

Acquire 1slot - pool_1 — -
e | ]
________ ) — mEm
-——- [ . ENEN
Airflow-P1-0 ol L, LLL L

Global Pool Table

API Gatewa
A Yy
/
/ Cluster Tl Pool
Hold 2 slots - pool _1 /
/

Airflow-P1-1 / P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

Only 1slot lcleft for pool_1

Airflow-P2-1




Global Pool - Slot scheduling algorithm QY AlRFLow

e Random

e Short Job First (SJF)
e FirstiIn First Out (FIFO)
e Priority Queue (PQ)*

e Multiple Level Feedback Queue (MLFQ) *



Global Pool - Priority Queue

Acquire 1slot - pool_1 — -

® _

[— "—l _J —— EEEE
______ @

—_———_—a [' . PU— HEEE

Airflow-P1-0 ol ° [ | ] 1]

Global Pool Table
A API Gateway

Pool

4
/ Cluster Tl
Hold 2 slots - pool _1 /
/

Airflow-P1-1 4 P1-1 TI-1

pool_1

P1-1 TI-2

pool_1

Only 1slot Icleft for pool_1

Airflow-P2-1
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- Tola AIRFLOW.
Global Pool - Priority Queue SUou

Hold 1 slot - pool_1
e T e
~ - - '"lJ —  EEEE
______ @P)
== [ o EEEE
Airflow-P1-0 ol L, EEED

Global Pool Table
API Gateway

P1
Cluster TI Pool
Hold 2 slots - pool _1

Airflow-P1-1 P1-1 TI-1 pool_1

\ P1-1 TI-2 pool_1

~ P1-0 T1-1 pool_1
- / Airflow-P2-0 Acquire 1slot - pool_1
(Wait)
P2 \ ~

Airflow-P2-1




- Tola AIRFLOW.
Global Pool - Priority Queue SUou

Hold 1 slot - pool_1
e T e
~ - - '"lJ —  EEEE
______ @P)
== [ o EEEE
Airflow-P1-0 ol L, EEED

Global Pool Table
API Gateway

P1
Cluster TI Pool
Hold 2 slots - pool _1

Airflow-P1-1 P1-1 TI-1 pool_1

\ P1-1 TI-2 pool_1

~ P1-0 T1-1 pool_1
- / Airflow-P2-0 Acquire 1slot - pool_1
(Wait)
P2 \ ~

Airflow-P2-1




Global Pool - Multiple Level Feedback Queue

Acquire 1 slot - pool_1 Final score = base score + time_factor * wait_min
e % e
— i 1
~ ________ ) =—
Airflow-P1-0 Wait for 1 mins ol L, [ | ] 1]

Global Pool Table

API Gateway
ﬂ
/ Clustt TI
Base Score: 20 4 uster
Hold 2 slots - pool _1 /
4

Pool

Airflow-P1-1 4 P1-1 TI-1

pool_1

P1-1 TI-2

pool_1

Only 1slot lcleft for pool_1

/
/
/
Airflow-P2-0

// Acquire 1slot - pool _1

7 Wait for 12 mins
/
/

Base Score: 10
Airflow-P2-1

AIRFLOW.
SUMMIT



Global Pool - Multiple Level Feedback Queue AIRFLOW.

Acquire 1slot - pool_1 (Wait) Final score = base score + time_factor (2) * wait_min
Wait for 1 mins 0—‘
i [ ]
x J — EEEE
( 1T
Airflow-P1-0 ! L. UL L

Global Pool Table

API Gatewa
4 Yy
/
Base Score: 20 / Cluster Tl Pool
Hold 2 slots - pool _1 /
/

Airflow-P1-1 4 P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

P2-1 TI-1 pool_1

- / Airflow-P2-0 // Hold 1 slot - pool 1
// Wait for 12 mins
/
score=10+2*12=34

Base Score: 10
Airflow-P2-1
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Exception Handling



Global Pool - slot exception handling

ki

Airflow-P1-0

P1
~ Hold 2 slots - pool_1

Airflow-P1-1

- / Airflow-P2-0
P2 \ ~ Hold 1 slot - pool_1

0—‘7

=

API Gateway

——
—

Global Pool Table

Cluster TI Pool

P1-1 TI-1 pool_1
P1-1 TI-2 pool_1
P2-1 TI-1 pool_1

Airflow-P2-1

Other Services
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Global Pool - slot exception handling SLRELOW

X 3 — g
Airflow-P1-0 r‘- ====

Global Pool Table
API Gateway

\ ~ Cluster Tl Pool
Hold 2 slots - pool_1

Airflow-P11 P1-1 TI-1 pool_1

P1-1 TI-2 pool_1

/ Airflow-P2-0
ML Platform JOB
\ ~ ® Worker crash without releasing slot HDFS Data update

Airflow-P2-1

Other Services

Hold 1 slot - pool_1



Global Pool - slot exception handling AIRFLOW.
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Airflow-P1-0 7 heartbeat (every 1 min) e °
Global Pool Table
Checking task status -7 API Gateway
/f Cluster TI Pool Last Heartbeat
/
/
Airflow-P1-1 % P1-1 TI-1 pool_1 timestamp-1
Hold 2 slots - pool_1
P1-1 TI-2 pool_1 timestamp-2

/ . ’
Airflow-P2-0 /7

Airflow-P2-1

Hold 1 slot - pool_1




Global Pool - slot exception handling SLRELOW

e % e

—uli [ ]

b OS—
.

Airflow-P1-0 I L, 1]

Tl heartbeat (every 1 min) .

Global Pool Table

P1 Checking task status -7 API Gateway
\ ~ == - Cluster | TI Pool Last Heartbeat

Airflow-P1-1 P1-1 TI-1 pool_1 timestamp-1
Hold 2 slots - pool_1

P1-1 TI-2 pool_1 timestamp-2

~ Detect not running Tls and release slots

- / Airflow-P2-0
. \
~ HDFS Data update

Airflow-P2-1

Other Services
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What's Next ?



Next Step 1 - Federated config center

x:

AIRFLOW.
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L

Airflow-P1-0 Airflow-P1-0-configs
Airflow-P1-1

Airflow-P1-1-configs

~=

©

Airflow-P2-0 Airflow-P2-0-configs
Airflow-P2-1

Airflow-P2-1-configs



Next Step 1 - Federated config center

¥

Airflow-P1-0

; overwrite

Airflow-P1-1
load

x Base configs

Airflow-P2-0

¥

Airflow-P2-1

AIRFLOW.
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Airflow-P1-0-configs

Airflow-P1-1-configs

©

Airflow-P2-0-configs

L

Airflow-P2-1-configs



Next Step 2 - Dynamic Workload Re-balance AIRFLOW.

SUMMIT
x 4000 pipelines

Airflow-P1-0

x 1000 pipelines

\ Airflow-P1-1
._\ l /

Airflow-P1-2

3000 pipelines

.lg,

API Gateway x
10000+ Pipelines - / Airflow-P2-0

Airflow-P2-1




Next Step 2 - Automatic Workload Re-balance AIRFLOW.

SUMMIT
x 4000 pipelines

I
Airflow-P1-0

|

/ Re-balanae
|

x 1000 pipelines *

\ Airflow-P1-1
._\ l /

Airflow-P1-2

3000 pipelines

.lg,

API Gateway x
10000+ Pipelines - / Airflow-P2-0

Airflow-P2-1




Next Step 2 - Automatic Workload Re-balance AIRFLOW.

SUMMIT
x 2500 pipelines

Airflow-P1-0

x 2500 pipelines

\ Airflow-P1-1
._\ l /

Airflow-P1-2

3000 pipelines

.lg,

API Gateway x
10000+ Pipelines - / Airflow-P2-0

Airflow-P2-1
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Q&A
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