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Our ETL Setup OOKLA

e MySQL to Redshift replication

e Three pipeline ‘types” -
. . . . N -
o Full - entire table is copied every interval
0 Incremental- only new records are copied v
o Rotating - large chunks ofthe table are >
replaced each interval, iterating through
the entire table over time

e AWS Data Pipelines pain-points

o Updating was cumbersome

o Alerts were unintuitive
o Configuration drift

e Perfect Airflow use-case!



Dataclasses

e “NamedTuples with batteries included”
e New in python 3.7, PEP 557

e Features:
o Methods auto-generated
o Easyto provide defaults (including mutable ones)
o Explicit typing
o Attribute access (over key access)



Dataclasses

@dataclass
class InventoryItem:
""'Class for keeping track of an item in inventory.'"'
le: str
i float
hand: int = 0

def total_cost(self) -> float:

return f.unit_price * Lf.quantity_on_hand

def init__(se name: N1 ice:
-> None:
Lf.name = name
self.unit_price = uni
self.quantity_on_hand = quantity

def __repr__(self):

float, quan

return f'InventoryItem(name={self.name!r}, unit_price=

{self.unit_price!r}, quantity_on_hand={se

def __eq__(self, other):
if other.__class is self.__class
return (self.name,

f.unit_price,

.quantity_on_hand!

(other.name, other.unit_price, other.quantity_on_hand)

return NotImplemented

f, other):
class is s .__class
return (self.name,

.unit_price,

ther.name, other.unit_price, other.quantity_on_hand)

return NotImplemented

€ si s selfi, zclass: :

return (self.name, self.unit_price,

er.name, other.unit_price, other.quantity_on_hand)

return NotImplemented

self, other):

class is self.__class

return (self.name, self.unit_price, self.quantity_on_hand)

name, o .unit_price, other.quantity_on_hand)

return NotImplemented

, other):
.__class__ is self.__class

return (self.name, self.unit_price,

er.name, other.unit_price, other.quantity_on_hand)

return NotImplemented

def ge__(self, other):
if other.__class is self.__class

return (self.name, s¢ .unit_price,
r.unit_price, other.quantity_on_hand)

(other.name, «
return NotImplemented

)

self.quantity_on_hand)

self.quantity_on_hand)

self.quantity_on_hand)

self.quantity_on_hand)

Lf.quantity_on_hand)




g dataclasses

@dataclass
class PipelineTemplate:

Base pipeline template class for defining new pipelines.

schema: str
table: str

source_schema: str =
source_table: str =

id_column: str = ""
dag_id: str =
conn_id: str = ""
queue: str = "default"
pool: str = "*"
oug_mode: bool = field(init=False)

dataload_state: str = field(init=False)

clusters: Se e = Clusters.CI
schedule terval: Oy = None
pri weight: i (0]

columns: Sequence[str] = ("x",)
trun blumns: bool = False

> v_chars: Union[bool, str] = False
source: str = ld(init=False)
target: str = field(init=False)

pipeline_type: str = "base"
tags: S ence[str] = ()

OOIKLA

e JSON in Ul-> pure Python in git

Subclass by pipeline type

Logic directly in class definition

1,

umns=[

netUserAgents = IncrementalPipelineTemplate(
speedtestnet",

"user_agents",

e_interval="0 */4 x * x",

olumn="user_agent_id",

tResults = IncrementalPipel plate(
"speedtestnet",
results",

dule_interval="@hourly",
column="result_id",

Limit=10_000_000,

"result_id",

“server_id",

"result_date",

"ip_address",

"user_agent_id",

"CASE WHEN download_kbps > 2147483647 THEN 0 ELSE download_kbps
"CASE WHEN upload_kbps > 2147483647 THEN 0 ELSE upload_kbps END
"latency",

"test_type",

"server_owner_id",

"hash_key_1id",

"is_spoofed",

"inet6_ntoa(ip_packed) as ip_packed",

END AS download_kbps",
AS upload_kbps",




Applying dataclasses (cont'd) OOKLA

__post_init__(self):
self.source_schema = self.source_schema or self.schema
self.source_table = self.source_table or self.table P
self.source = f"{self.source_schema}.{self.source_table}"
self.dag_id = ( ### __post_init__ continued... ###
self.dag_id self.conn_id = self.conn_id or SCHEMA_TO_CONNECTION_MAPPING[self.source_schema]
or f"Pipeline_{self.schema}__{self.table}__{self.pipeline_type.upper()}"
) # Pool is either overridden or a combination of the base connection ID
# and the queue. This allows separate pools for different worker queues so

: - # resource usage can be maximized.
# Use a set to combine these since module/schema may be the same self.pool = self.pool or self._get_setting(

self.tags = tuple({self.pipeline_type, self.schema, *self.tags}) setting_name="POOL", default=f"{self.conn_id}_{self.queue}_read"
)]
Use the following criteria to determine if the table data should be . . . . .
directed to a "debug" table rather than the production table: # If priority wetght_ts ?verrldden, use that. Otherwise, calculate it
# from the schedule interval
- GLOba¥ deleg flag (on) self.priority_weight = self.priority_weight or self._get_setting(
- Per-pipeline debug flag (on) setting_name="PRIORITY_WEIGHT",
- Per-pipeline production flag (off) default=self._calculate_priority(self.schedule_interval),
# If any of the above criteria are met, the table will be in debug mode )

pipeline_debug = self,_get_setting("PIPELINE_DEBUG", default=False) 5 Ailem sililay Greane @ (e eerricie

X i self.queue = self._get_setting("QUEUE", self.queue)
pipeline_prod_enabled = self._get_setting("PROD_ENABLE", default=False)

self.debug_mode = (GLOBAL_DEBUG or pipeline_debug) and not pipeline_prod_enabled

if not self.debug_mode:
self.target = f"{self.schema}.{self.table}"
self.dataload_state = DATALOAD_STATE

else:
self.target = f"dev_dataeng.debug_{self.schema}__{self.table}"
self.dataload_state = "dev_dataeng.airflow_dataload_state"




Applying dataclasses (cont’d)

@dataclass
class FullPipelineTemplate(Pij femplate):

Pipeline template class for defining full pipelines

Column notes:
- No additional columns beyond the base class are needed

str = "full"

def make_dag_docstring(self) -> str:
o} e_type = "Redshift" if "redshift" in self.conn_1id else "MySQL"
return t ap.dedent(

Funn
## FULL: ° Lf.source}’ -> ‘{self.target}"

This pipeline copies all data from ‘{self.source}’ in {sour
to “{self.target}" in Redshift via a Parquet file in S3.

*xClusters*x: {', '.join(c.upper() for c in self.clusters)}
**xPool**: “{self.pool}"
**Queuexx: "{ f.queue}”

**Priority Weight**: “{self.priority_weight}"

won

OOIKLA



Dataclasses + Dynamic DAGs

e 180 pipeline definitions [—| 3 definitions!

e Shared queries/ steps

e Shared alerting +all other Airflow goodies!



Dataclasses + Dynamic DAGs

mysql to 53”
L .conn_id,
,\He.pool,
ipeline.queue,
5={

"columns": pipeline.columns,
"source": L .source,
"schema": p Line.schema,
"table": pi . table,

utils.KEY, Towr
—5thgka value,

wiH‘/

quertes/full table_select.j2.sql",

>.source_schema,
source_table,

id= f”redshtft _{pipeline.clusters[0]}",
Lumns=p1 . truncate_columns,
chars=piy 1e.accept_1inv_chars,




Validation

= IncrementalPipelineTemplate(

Type validation

Expected type "Sequence[str]’, got ‘int' instead

¥ PIPELINE VALIDATION QUTPUT

Pipeline: speedtestnet.servers
Type: Full
Status: @

MySQL:

table exists

P re_ P R Va I i d ati O n all referenced columns exist

Redshift CI:

table exists

all referenced columns exist
Redshift ENT:

table exists

all referenced columns exist




Testing

[ @) Pipeline_client_management__customers__FULL
@ Tree View & Task Duration = Task Tries =L Landing Times = Gantt A\ Details <> Code
(@ DAG Docs

FULL: speedtest.customers -> client_management.customers

This pipeline copies all data from speedtest.customers in MySQL to client_management.custemers in Redshift via a Parquet file in 83.
Clusters: Cl, ENT

Pool: customer_replica_default_read

Queue: default

Priority Weight: 30

D 2021-06-21T17:00:01-C Runs 25 v| Run scheduled__2021-06-22T700:00:00+00:00 + Layout Left > Right v

PostgresOperator | PythonOperator | SourceToSaParquetOperator

/—l[ check_columns_redshift_ci H copy_to_redshift_ci ]

[ register_config H mysql_to_sS]

check_columns_redshift_ent H copy_to_redshift_ent ]

Production

OOILA

Pipeline_client_management__customers__FULL

Tree View Graph View Calendar View Task Duration 3 Task Tries L anding Times. = Gantt Detalils <> Gode
apt = 9 =

(@ DAG Docs

FULL: speedtest.customers -% dev_dataeng.debug_client_management__customers

This pipeline copies all data from speedtest. customers in MySQL tCTEy=araeny T i R G g e R

Clusters: CI, ENT
Pool: customer_replica_default_read
Queue: default

Priority Weight: 30

D 2020-09-02T00:00:012 Runs 25 v Run scheduled__2020-09-02T00:00:00+00:00 v  Layout Left > Right v

' make_table_ci . /-[ check_columns_redshift_ci H copy_to_redshift_ci ]

(=)

l make_table_ent l \-[ check_columns_redshift_ent ]——[ copy_to_redshift_ent ]

[ register_config ]

Development

12



Alerts

Exception Type: airf
Log

Log Link

==Pipeline details==
Source:

Target:

Conn ID: stnet_replica
S3 Copy Options: N

Priority

P2 Pipelines
Routed Teams

Speed DataEng

Madison Swain-Bowden acknow ale "Airflow pipeline failure"

13



ocumentation

Pipelines:

Full Pipelines

Target Table

client_management.customers

Source Table

speedtest.customers

Schedule Interval
@daily
@weekly
@weekly
@daily
@daily
@daily
@ /4 %
@daily
@daily
@daily
@ x/4 x
B x/4 %
0 /4 %
@weekly
@weekly

@weekly

Clusters

CI, ENT
I
cI
I
I
cI
I
cI
cI

ENT

14



Airflow 2.0 Upgrade

35
30

25

avg_min
1.}
[=]

=
wn

ek e A

0
October 1, 2019 January 1, 2020 April 1, 2020

OOILA

50% Reduction in DAG execution time!

Update to 1.10.12
Enable DAG Serialization

Selyg

(Redshift issues)

Update to Airflow 2.0

July 1, 2020 October 1, 2020 January 1, 2021 April 1, 2021
execution_day
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Takeaways

e Dataclasses can be used for pipeline definitions (in
lieu of YAML/ JSON/ etc)

e Using native Python objects can make 1t easier to
maintam pipelines (validation, testing, alerts, etc.)

e Upgrade to Arrflow 2.0!

16



Thank you!

OOKLA
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