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About Me

e Co-Founder & Chief Architect at
Tobiko Data

e Leading the development of
SQLMesh

e Over 10 years of experience in
data / ML infra

e Previously Netflix, Apple




Why am | here?

How do we test our pipeline changes today?



Why am | here?

Environments!



Why am | here?

e C(reating environments for data is cumbersome
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Why am | here?

e Populating new environments with data is inefficient




Why am | here?

e Development iterations are slow
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Why am | here?

e Development iterations are slow
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Why am | here?

e Production deployments are ad-hoc and error-prone

WE DEPLOY TO PRODUCTION
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Why am | here?
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Seate- Organizational Complexity

ME TRYING TO EXPLRIN THE
LINEAGE OF OUR DATA TO MY,COLLEAGUES



Three Pillars of Data Productivity

Fast, Safe & Cost-Effective
development process

DV

Data
Versioning

DV

VDE

Virtual
Data
Envs

VDE

ADC

Automatic
Data
Contracts

ADC




Model: T in ETL

SELECT a, b FROM source WHERE c > ©



Model

SELECT a, b
FROM source
WHERE c > ©
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Model Snapshot

SELECT a, b
FROM source
WHERE c > ©

Model Fingerprint
(Hash)
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Snapshots in the Data Warehouse

Data Warehouse

Model A Model B
Snapshot 1 Snapshot 1




Snapshots in the Data Warehouse

Data Warehouse

Model A Model A Model B
Snapshot 1 Snapshot 2 Snapshot 1




Pillar of Data Versioning

DV
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Virtual Data Environments

Virtual Layer

Physical Layer



Virtual Data Environments

Virtual Layer

Physical Layer

Model A
Snapshot 1
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Model B
Snapshot 1




Virtual Data Environments

ModelA ' ' i ModelB

View v, View s
Virtual Layer . SELECT*FROM.. .
—
Physical Layer — -

Model A Model B
Snapshot 1 Snapshot 1




Virtual Data Environments: Flow

1. Starting production environment

Production
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Virtual Data Environments: Flow

2. Create development as a mirror of production

Production Development
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Virtual Data Environments: Flow

3. Make a change to Model A

Production Development
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Virtual Data Environments: Flow

3. Make a change to Model A

Production Development
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Virtual Data Environments: Flow

4. Deploy model to production

Production
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It's nice and all, but what if...

e The table is too large and costly to rebuild
e The modellogic is not idempotent

e The historicaldata is not available upstream



It's nice and all, but what if...




Pillar of Virtual Data Environments
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Semantic Understanding

SELECT a, b FROM source WHERE c > ©;



Semantic Understanding
SELECT a, b FROM source WHERE c > ©;
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Semantic Understanding

SELECT a, b, d FROM source WHERE c > ©



Non-breaking Change
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Breaking Change

SELECT a, b FROM source WHERE c > 160



Breaking Change
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Pillar of Automatic Data Contracts

ADC
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Three Pillars of Data Productivity




Three Pillars of Data Productivity
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Three Pillars of Data Productivity
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Three Pillars of Data Productivity
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Putting Ideas into Practice with SQLMesh



About SQLMesh

e Open-source data transformation and modeling tool

e Pure SQL, no Jinja

e Batteries included:intervaltracking, unit tests, CI/ CD, etc
e Backwards compatible with dbt

e Brings Three Pillars of Data Productivity to life



@ SQLMesh by @tobiko Documentation

< > - Environment: prod v = No Changes No Errors

title_performance.sql

&

1 MODEL (
2 name sushiflix.title_performance,
3 kind INCREMENTAL_BY_TIME_RANGE (
4 time_column ds
5 ),
@ é owner 'iaroslav',
7 cron '@daily’,
g8 )
9
10 . SELECT
11 ds,
12 title_id,
13 AVG(duration_ms) AS average_session_duration_ms,
14 SUM(finished) / COUNT(*) AS finished_ratio,
15 FROM
16 sushiflix.playbacks
17 WHERE
18 ds BETWEEN @start_ds AND @end_ds
19 GROUP BY
20 ds,
21 title_id

22
Saved: @ Formatted: @ Language: SQL Dialect: duckdb SQLMesh Type: model

Lineage

sushiflix.title_performance Al:3 () sources: 1 Upstream/Downstream: 2 7 Show

7 .
seep  sushiflix. playbacks 7
0] 4
sa.  sushiflix.title_performance 4
(@ finished_ratio
6t sushiflix.top_titles 2
ds
R v (D finished_ratio
average_session_duration_ms DOUBL title_id
\ J

SQLMesh: 0.100.0 © 2024 Tobiko Data, Inc. All rights reserved.




@ SQLMesh by tobiko Documentation ®

e > - Environment: prod v o No Changes No Errors

-
&m
title_performance.sql
prod (remote) *
|;L 1 MODEL ( Production Enviror =
2 name sushiflix.title_performance,
3 kind INCREMENTAL_BY_TIME_RANGE ( [ dev ] Add
4 time_column ds
5 ¥;
6 owner 'iaroslav’,
@ 7 cron '@daily’,
8 );
9
10 , SELECT
11 ds,
12 title_id,
13 AVG(duration_ms) AS average_session_duration_ms,
14 SUM(finished) / COUNT(x) AS finished_ratio,
15 FROM
16 sushiflix.playbacks
17 WHERE
18 ds BETWEEN @start_ds AND @end_ds
19 GROUP BY
20 ds,
21 title_id
22
Saved: ® Formatted: ® Language: SOL Dialect: duckdb SQLMesh Type: mode
Lineage ([ 1]
sushiflix.title_performance All: 3 m Sources: 1 Upstream/Downstream: 2 ¥ Show W

'S y
seib  sushiflix.playbacks 7

(0] q4
-

—\— soL  sushiflix.title_performance 4

L b () finished_ratio DOUBLE

ds
title_id

average_session_duration_ms DousL title_id

soL  sushifiix.top_titles 2

(i} finished_ratio SGUEBLE

SQLMesh: 0.100.0 ® 2024 Tobiko Data, Inc. All rights reserved.



@ SQLMesh by tobiko Documentation ®:

L - Environment: dev v 2 Changes @1 . 1 No Errors

title_performance.sql

e
[
Directly Modified
1. MODEL ( e
+¥ sushiflix__dev.title_performance

2 name sushiflix.title_performance,
3 kind INCREMENTAL_BY_TIME_RANGE (
4 time_column ds
5 i
[ owner 'iaroslav',
@ 7 cron ‘@daily’

8 )
9
18 . SELECT
11 ds,
12 title_id,
13 AVG(duration_ms) AS average_session_duration_ms,
14 SUM(finished) / COUNT(*) AS finished_ratio,
15 COUNT_IF(finished = 1 AND liked = 1) / SUM(finished) AS finished,and_ljked_ratiq
16 FROM sushiflix.playbacks
17 WHERE

ds BETWEEN (@start_ds AND (@end_ds

GROUP BY

20 ds,

title_id

Saved: ® Formatted: ® Language: SQL Dialect: duckdb SQLMesh Type: model
Lineage i

sushiflix.title_performance All: 3 Sources: 1 Upstream/Downstream: 2 Y Show

aushmic prayhaeis

= suatifiix, top_tities

SQLMesh: 0.100.0 ® 2024 Tobiko D Inc. All rights reserved.




@ SQLMesh by tobiko Documentation %

< > - Environment: dev v & Changes M@ @  NoErrors

title_performance.sql
Indirectly Modified
MODEL (
name sushiflix.title_performance,
kind INCREMENTAL_BY_TIME_RANGE (
time_column ds
),
owner ‘'iaroslav',
cron ‘@daily’

By

+¥ sushiflix__dev.top_titles

I SRR Y

o . ST |

o );

9

16 » SELECT

11 ds,

12 title_id,

13 AVG(duration_ms) AS average_session_duration_ms,
14 SUM(finished) / COUNT(*) AS finished_ratio,

15 COUNT_IF(finished = 1 AND liked = 1) / SUM(finished) AS finished_and_liked_ratio|
16 FROM sushiflix.playbacks

17 WHERE

18 ds BETWEEN @start_ds AND @end_ds

19 GROUP BY

20 ds,

21 title_id

Saved: ® Formatted:® Language: SQL Dialect: duckdb SQLMesh Type: model

Lineage in

sushiflix.title_performance All: 3 Sources: 1 Upstream/Downstream: 2 ¥ Show

sushifliz. playbacks

sbitix top_tittes

SQLMesh: 0.100.0 ® 2024 Tohiko Data, Inc. All rights reserved.



) SQLMesh by

@ < >

- Environment: dev v 2 Changes 1’ 1 No Errors
Start Date (UTC)

End Date (UTC)

tobiko

Documentation -%:

° Additional Options

L+
v/ Tests Skipped

© Changes

Meodified Directly

+¥ sushiflix__dev.title_performance

Non-Breaking Change J+]
Modified Indirectly

4% sushiflix__dev.top_titles
© Backfills

Models 1

+¥ sushiflix__dev.title_performance

Start Over Go Back
SQLMesh: 0.100.0

© 2024 Tobiko Data, Inc. All rights reserved.




@ SQLMesh by tObikO Documentation %

< im0

ronment: dev v = Changes 1’ 1 No Errors

@ Adaitional Uptions [+
B v/ Tests Skipped
© Changes

>

Modified Directly
=¥ sushiflix__dev.title_performance Non-Breaking Change (-]

S
ke sushiflix__dev.top_titles

Breaking Change

O

2build all models

Non-Breaking Change

t will exc rect models causec

®

Forward-Only Change

O,

equire

@@ -11,7 +11,8 @@

ds,
title_id,
AVG(duration_ms) AS average_session_duration_ms,
+ SUM(finished) / COUNT(x) AS finished_ratio,
+ COUNT_IF(finished = 1 AND liked = 1) [/ SUM(finished) AS finished_and_liked_ratio
FROM sushiflix.playbacks
WHERE
ds BETWEEN fstart ds AND @@end ds

© 2024 Tobiko Data, Inc. All rights reserved.

SQLMesh: 0.100.0



< > - Environment: dev v £ Changes l’ 1 No Errors

Start Date (UTC) End Date (UTC)

il

o Additional Options [+

v/ Tests Skipped
© Changes
@ Backfills

Models 1

£ sushiflix__dev.title_performance

SQLMesh: 0.100.0

® 2024 Tobiko Data, Inc. All rights reserved.




) SQLMesh by (@) tobiko

B

Fe

< >

Additional Options (Read Only)

+ No Tests

© Changes

© Backfills

Evaluation started at 2024-05-28 23:01:43

© Snapshot Tables Created

+* No Models To Restate

@ Backfilled

Target Environment dev

Documentation %

©~ No Changes No Errors

1of1task | 1of1batch | 100%

2024-05-27 - 2024-05-27 sushiflix__dev.title_performance

10f1batch | 0:01

© Environment Promoted

Evaluation stopped at 2024

SQLMesh: 0.100.0

Go Back

©® 2024 Tobiko Data, Inc. All rights reserved.




Q) sQLMesh by (@) tobiko Documentation %

L

nment:dev v & Changes @@ @  NoErrors

title_performance.sql

L)
-
Directly Modified
EL v MODEL ( =

iL name sushiflix.titte_performance, ++ sushiflix__dev.title_performance
L kind INCREMENTAL_BY_TIME_RANGE (

4 time_column ds

5 iy
owner 'iaroslav’',
cron '@daily’

@

8 Ji

SELECT
L
title_id,
AVG(duration_ms) AS average_session_duration_ms,
SUM(finished) / COUNT_IF(duration_ms > 0) AS finished_ratio
15 FROM sushiflix.playbacks
16 WHERE
17 ds BETWEEN @start_ds AND @end_ds
18 GROUP BY
19 ds,
28 title_id

Saved: ® Formatted: ® Language: SQL Dialect: duckdb SQLMesh Type: model

Lineage ([ ]]

sushiflix.title_performance All: 3 m Sources: 1 Upstream/Downstream: 2 % Show

\

> sushiflix.playbacks 7

sushiflix.title_porformance 4

() finished_ratio

: 0. sushiflix.top_titles 4
ds

@ finished_ratio

title_ict
average_session_duration_ms ] title_id

SQLMesh: 0.100.0 © 2024 Tobiko Data, Inc. All rights reserved.



) sQLMesh by [@)tobiko

65

By

< 2

Start Date (UTC)

o Additional Options

+/ Tests Skipped

© Changes

Modified Directly

+> sushiflix__dev.title_performance

Modified Indirectly

+¥ sushiflix__dev.top_titles

@ Backfills

Models 2

+¥ sushiflix__dewv.title_performance

2 sushiflix__dev.top_titles

SQLMesh: 0.100.0

End Date (UTC)

- Environment: dev v

Documentation %

2 Changes @GP @

No Errors

Breaking Change i +]

Start Over

Go Back

© 2024 Tobiko Data, Inc. All rights reserved.




@ SQLMesh by () tobiko Documentation %

v - Environment: dev v & Changes @® @ NoErrors

Start Date (UTC) End Date (UTC)

o Additional Options (]

v Tests Skipped
© Changes
© Backfills

Models 2

+¥ sushiflix__dev.title_performance
+¥ sushiflix__dev.top_titles

SQLMesh: 0.100.0 ® 2024 Tobiko Data, Inc. All rights reserved.




) sQLMesh by (&) tobiko Documentation %

B ¢ - Environment: dev v 5 No Changes No Errors

I% Additional Options (Read Only) [ +]
+ No Tests
© Changes
© Backfills

Evaluation st

© Snapshot Tables Created

v No Models To Restate

© Backfilled

Target Environment  dev 20of 2tasks | 2of 2 batches | 100%
2024-05-27 - 2024-05-27 sushiflix_dev.top_titles 10of 1batch | 0:01
2024-05-27 - 2024-85-27 sushiflix__dev.title_performance 1 of 1 batch | 0:01

© Environment Promoted

Evaluation stopped at 2024-05-29 01:51:58

Go Back

SQLMesh: 0.100.0 © 2024 Tobiko Data, Inc. All rights reserved.



) 5QLMesh by (&) tobiko

<

P,

]

p
2
3
4
- )

©)

o 00~

18

12
13
14
15
16
17
18
19

20
20

Saved: ® Formatted: ® Language: SQL Dialect: duckdb SQLMesh Type:

v

>

title_performance.sql

MODEL (
name sushiflix.title_performance,
kind INCREMENTAL_BY_TIME_RANGE (
time_column ds
)
owner ‘iaroslav’,
cron '@daily’
);

SELECT
ds,
title_id,

AVG(duration_ms) AS average_session_duration_ms,
SUM(finished) / COUNT_IF(duration_ms > 8) AS finished_ratio

FROM sushiflix.playbacks
WHERE

ds BETWEEN @start_ds AND @end_ds
GROUP BY

ds,

title_id

Lineage

sushiflix.title_performance

SQLMesh: 0.100.0

(s}

0 sushifixplaybacks

mode!

All: 3

Sources: 1 Upstream/Downstream:

o wushiflin tith_performanss

it

session_duration_ms

2

® dev (remote)

prod

Pr

yel

ion Envire

5 sushiflin.top_tithes

Environment: dev v

t

Documentation %

2~ NoChanges  NoErrors

Y Show

® 2024 Tobiko Data, Inc. Allrights reserved.



) SQLMesh by (&) tobiko

Documentation %

a < 2 - Environment: prod v = Changes ‘I’ No Errors

E; Prod Environment

>

Additional Options (Read Only) [ +]

+ Tests Skipped

© Changes

Modified Directly

+¥ sushiflix.title_performance Breaking Change Ji{+]

Modified Indirectly

¥ sushiflix.top_titles

+ No Backfills

© Virtual Update

Start Over Go Back

SQLMesh: 0.100.0

© 2024 Tobiko Data, Inc. All rights reserved.



£) SQLMesh by (i) tobiko

Documentation %

£ < > - Envirohment: pred ¥ & Changes @ NoErrors

Q Prod Environment

o

Additional Options (Read Only) [+

v Tests Skipped
© Changes
v NEEaekEis

© Virtual Update

SQLMesh: 0.100.0 © 2024 Tobike Data, Inc. All rights reserved.




@ SQLMesh by ‘!Obikc Documentation %

< >

a & NoChanges  NoErrors
Q Prod Environment
Additional Options (Read Only) [+

v No Tests

© Changes

v No Backfills

© Virtual Update Completed

© Snapshot Tables Created
v/ No Models To Restate

© Environment Promoted

Go Back

SQLMesh: 0.100.0 © 2024 Tobik

Data, Inc. All rights reserved.
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