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Related Medium posts

The Rise of the Data Engineer

e

Functional Data Engineering—a modern
paradigm for batch data processing
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MEN WALK ON MOON

ASTRONAUTS LAND ON PLAIN;
COLLECT ROCKS, PLANT FLAG

A Powdery Surface
Is Closely Explored

Eprcial 1o Toa Mew Fork Tumm

HOUSTON, Hnndur July 21—Men have landed and
walked on the moon.

Two Americans, astronauts of Apollo 11, steered thels
fragile four-legged lunar module safely and smoothly to
the historic landing yesterday at 4:17:40 P.M., Eastern day-
light time.

Meil A. Armstrong, the 38-year-old civilian commander,
radioed to earth and the mission control room here:

Voice From Moon:
‘Eagle Has Landed’

EAGLE (the lunar module): Houston, Tranguility
Base here. The Eagle has landed.

HOUSTON: Roger, Tranquility, we copy you on the
ground. You've got a bunch of guys about to turn blue.
We're breathing again. Thanks a lot.

TRANQUILITY BASE: Thank you.

HOUSTOM: You're looking good here.

TRANQUILITY BASE: A very smooth touchdown.

HOUSTON: Eagle, you are stay for TL. [The first
step in the lunar operation.] Owver.
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Pure functions

- Given the same input, will give the same output
- Can easily be unit tested

- Easier to reason about

- Brings clarity




Immutabilit




ldempotency

ldempotence: is the property of certain operations in mathematics
and computer science that they can be applied multiple times without
changing the result beyond the initial application. The concept of
idempotence arises in a number of places in abstract algebra (in
particular, in the theory of projectors and closure operators) and
functional programming (in which it is connected to the property of
referential transparency).
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Reproducibility

- Foundational to the scientific method
« Critical from a legal standpoint
- Critical from a sanity standpoint

- The functional approach guarantees reproducibility




Immutable partitions

- partitions are the equivalent of immutable objects

- partition ALL TABLES
- partitions align with ETL schedules

- write once, read multiple times

- ETL becomes a lineage DAG of partitions

agg_sales

ds=20170101

de=20170102

des=201680106

raw_sales fact sales
ds=20170101 ds=20170101
G8=R01TON0R el 1520170102
d8=20180106 d5e20180106
user_db_scrape dim_user
dE=20170101 ds=20170101
d9m0ITOI02 (el 520170102
ds=20180106 d8=201B0106
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Pure ETL Tasks

- are idempotent

» determinitic

- have no side-effects

- use immutable sources

- usually target a single partition

- Never UPDATE, UPSERT, APPEND, DELETE (mutations)

- Limit the number of source partitions (no wide-scans)
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"Slowly Changing Dimension"

or how to go crazy while mutatino mutations
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The shortcomings of SCD methodolgy

- Type 1
« Mutations! history is lost
« No reproducibility!
» Type 2
 Hard to create/maintain on the dimension side
- Make facts harder to manage (surrogate key lookups)
- Reproducibility is challenging, when possible

+ Type 3
- A bad compromise
» Type N
- Typically a combination of the issues above




dimension

JOIN di

e_partition
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Late arriving facts

- Late arriving facts are common

- Two time dimensions: event processing time S¢e

. Partition based on event processing time toCitse\the [
immutable blocks |

- Partition pruning is lost when filtering on event tiffs

Mitigation mechanisms

- rely on execution engine optmizations
- instruct people to apply predicates on portionneﬁelds
- sub-partition on event time

- pivot on event time on fact tables




Self or past dependencies are bad!

raw_sales _fact_sales

ds=2017T0101 ds=20170101

. ngher ﬂcomplEXIty SCDFQ" | de=20170102 ds=20170102

agg_sales
- Makes parallelising backfills 2095808

impossible

ds=20170101

d5=20180102 (el gg=p0180102 Fe—

i ds=20170102
user_db_scrape dimﬁser

1—!
dS=20170101  pelle  dg=20170101
US=20170100  pele  ds=20170102 e

« Relly on specialized fromeworks for . f—
cumulative:metrics 0i00ree 3 de-z0rsolcE

==t

- Avoid metrics in dims when possible

24.



25.



Functional Data Enginet
- a set of best practices

Challenges
&
Functional Solutions
Data
Engineering

Functional
Programming




ChE . T

Times have changed it i

Fourth Edition

- cheap, limitless storage
- distributed databases

+ the rise of read-optimized stores using immutable file formats (Parquet, ORC)

- large, decentralized data teams
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