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dbt



Software engineering fundamentals for
SQL-based* data pipelines

Project structure

SQL templating and re-use
Prod/dev separations
Testing and documentation
“Analytics engineering”

2 dbt Core



= orders.sql X b < B8 £ B @D - ! schema.yml

\ -

models > = orders.sql models > ! schema.yml
{% set payment_methods = ['credit_card', 'coupon’, 'bv;' ; - name: orders

description: This table has basic information about orders, as
h orders as

Ca columns:
1 {{ ref('stg_orders') }} i - name: order_id

tests:
- unique
- not_null

payments as ( ’ description: This is a unique identifier for an order

select x from {{ ref('stg_payments') }} Z name: customer_id
description: Foreign key to the customers table
Vs tests:
- not_null
order_payments as |( - relationships:
to: ref('customers')
select
order_id,

field: customer_id

0 name: order_date
{% for payment_method in payment_methods —%} ] description: Date (UTC) that the order was placed
sum(case when payment_method = '{{ payment_me
{% endfor -%} name: status
description: '{{ doc("orders_status") }}'
sum(amount) as total_amount rests:
— accepted_values:

from payments 5 values: ['placed', 'shipped', 'completed', 'return_g

group by order_id name: amount

description: Total amount (AUD) of the order




jaffle_shop dbt build
Running with dbt=1.4.5
Found 6 models, 20 tests, @ snapshots, @ analyses, 297 macros, @ operations, 3 seed files, @ sources, @ exposures, @ metrics

Concurrency: 1 threads (target='dev')

of START seed file main.raw_customers
of 0K loaded seed file main.raw_customers [INSERT 100 in 0.14s]
of START seed file main.raw_orders [RUN]
of 0K loaded seed file main.raw_orders [INSERT 99 in 0.11s]
of START seed file main.raw_payments [RUN]
of 0K loaded seed file main.raw_payments [INSERT 113 in 0.12s]
of START sql view model main.stg_customers [RUN]

OK created sql view model main.stg_customers [0K in 0.05s]

START sql view model main.stg_orders [RUN]

OK created sql view model main.stg_orders [0K in 0.02s]

START sql view model main.stg_payments [RUN]

OK created sql view model main.stg_payments [0K in 0.03s]

START test not_null_stg_customers_customer_id [RUN]

PASS not_null _stg_customers_customer_ id [PASS in 0.04s]
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jaffle_shop dbt build
Running with dbt=1.4.5
Found 6 models, 20 tests, @ snapshots, @ analyses, 297 macros, @ operations, 3 seed files, @ sources, @ exposures, @ metrics

Concurrency: 1 threads (taraet='dev')

of START seed = orders.sql X
of 0K loaded ¢ RT 100 in 0.14s]
of START seed : =
of 0K loaded target > run > jaffle_shop > models > = orders.sql
of START seed )
of 0K loaded ¢ 5 create table RT 113 in 0.12s]
of 28 START sql \ 6 "dbt"."main"."orders__dbt_tmp"

0K created i ; .n 0.05s]

START sql \ : as [

0K created o n 0.02s]

START sql

0K created |

START test 10 with orders as (

PASS not_nt e . in 0.04s]

START test -

RT 99 in 0.11s]

n 0.03s]
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select x from "dbt"."main"."stg_orders"

)

payments as (

select x from "dbt"."main"."stg_payments"




dbt artifacts 101



EXPLORER ! dbt_projectyml X

v JAFFLE_SHOP I dbt_project.yml
> dbt_packages ‘ ‘jaffle_shop'
> etc
> logs
v models
> staging
= customers.sql
docs.md

my_model.sql

c orders.sql paths: [";malyms”]
dbt_project.yml s § R
! schema.yml et Raroars
mOdGIS/ > seeds =2 s

» target 16 - "target

.gitignore 1 - "dbt_modules"
= .python-version - "logs"
dbt_project.yml
i LICENSE
!I' packages.yml

README.md

rsion: [">=1.0.0", "<2.0.0"]




EXPLORER = customers.sgl X

JAFFLE_SHOP [5 B2 © & models > = customers.sql
dbt_packages 1 with customers as

etc PROBLEMS  OUTPUT

logs jaffle_shop git: (r )
Running with db
Unable to do p4d
seeds 134 Found 5 models,

models

v target Concurrency: 1
Files that describe your dbt project i ‘::’?p"ed
= graph.gpickle
Information only possible after invocation 0 ia:ifei:ison
= partial_parse.msgpack
Typically in target/ folder {} run_results json
.gitignore
.python-version
I' dbt_project.yml
fi LICENSE
® README.md
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https://docs.getdbt.com/reference/artifacts/dbt-artifacts



https://docs.getdbt.com/reference/artifacts/dbt-artifacts

the manifest



(N N ] B manifest.json

4P  manifest.json

{
2 I}'metadata": {m
"rllodes“: {m
}I
"sources": { =
- }I
“This single file contains a full LA R
. . 0 ¢ "docs": {m
representation of your dbt project's },
: "exposures": {},
resources (models, tests, macros, etc), N
. . . . 1y LG {ﬂ
including all node configurations and T

"child_map": { ==
}

resource properties.”

. . Line 2, Column 5 V arichter/seed-test (3 Spaces: 4
dbt Artifacts - Manifest



https://docs.getdbt.com/reference/artifacts/manifest-json

(N N ] B manifest.json

4P  manifest.json

{
2 I}'metadata": {=
"rllodes“: {m
}I
"sources": { e
- }I
TL:DR: ;macros“: {m
) ° .
"docs": {m
4 o . . }r
Machine-readable file with everything ' oy O
you need to know about the dbt project L N

"child_map": { ==
}

Line 2, Column 5 V arichter/seed-test (3 Spaces: 4




Wh at IS th e Tip: before you read the
manifESt? manifest, run a dbt command to

make sure it’s up to date!

Written to:
<target-path>/manifest.json
(default target/manifest. json)

Updated on nearly all dbt invocations

All enabled resources are updated, regardless of selection
(i.e. —-select)



customers.sql — jaffle_shop
! dbt_project.yml = customers.sgl X {} manifest.json

models > = customers.sql target > {} manifest.json > {} nodes
T kith customers as (- “nodes": { =
) "model.jaffle_shop.customers": { =

=

v

E "raw_sql": "with customers as (\n\n select x from {{ ref('stg_customers') }X
orders as ( 16 "compiled": true,
"“resource_type": "model",

select * from {{ ref('stg_orders') }} 18 "depends_on": {
"macros": [

"macro.dbt. run_hooks",

"macro.dbt.statement",

"macro.dbt.persist_docs"
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payments as (

o

W N R e

I,

"nodes": [
"model. jaffle_shop.stg_customers",
"model.jaffle_shop.stg_orders",
"model. jaffle_shop.stg_payments"

B

select x from {{ ref('stg_payments') }}

o U

)I

R

:
P
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customer_orders as (

(S}

(t<]

},

“config": {
"enabled": true,
"alias": null,
"schema": null,

N N =

select
customer_id,

N N
WwN R
N R &

N

N
o $

min(order_date) as first_order,
max(order_date) as most_recent_order, "database": null,
count(order_id) as number_of_orders ttagsiamiil;
from orders 36 "meta": {},
"materialized": "table",
group by customer_id 38 "persist_docs": {},
- "quoting": {},
% 4¢ "column_types": {},
"full_refresh": null,
customer_payments as ( 2 "unique_key": null,
"on_schema_change": "ignore",
select 4 "post-hook": [],

nrderc_cuctoamer id £ "nre—hnnk': [1

O ®0A0®3 ® dbtis not installed Ln1,Col1 Spaces:4 UTF-8 LF SQL (BigQuery) &Spell & 0

TSR]
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customers.sql — jaffle_shop
! dbt_project.yml = customers.sgl X {} manifest.json

models > = customers.sql target > {} manifest.json > {} nodes
T kith customers as (- “nodes": { =
) "model.jaffle_shop.customers": { =

=

v

E "raw_sql": "with customers as (\n\n select x from {{ ref('stg_customers') }X
orders as ( 16 "compiled": true,
"“resource_type": "model",
select * froil {{ ref('stg_orders') }} 18 "depends_on": {
"macros": [
"macro.dbt. run_hooks",
"macro.dbt.statement",

"macro srpersivisdacsy
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payments as (

o

W N R e

1

"nodes": [
"model. jaffle_shop.stg_customers",
"model.jaffle_shop.stg_orders",
"model. jaffle_shop.stg_payments"

B

select x from {{ ref('stg_payments') }}

o U

)I

R
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customer_orders as (

(S}

(t<]

},

“config": {
"enabled": true,
"alias": null,
"schema": null,

N N =

select
customer_id,

N N
WwN R
N R &

N

N
o $

min(order_date) as first_order,
max(order_date) as most_recent_order, "database": null,
count(order_id) as number_of_orders ttagsiamiil;
from orders 36 "meta": {},
"materialized": "table",
group by customer_id 38 "persist_docs": {},
- "quoting": {},
% 4¢ "column_types": {},
"full_refresh": null,
customer_payments as ( 2 "unique_key": null,
"on_schema_change": "ignore",
select 4 "post-hook": [],

nrderc_cuctoamer id £ "nre—hnnk': [1

O ®0A0®3 ® dbtis not installed Ln1,Col1 Spaces:4 UTF-8 LF SQL (BigQuery) &Spell & 0

TSR]
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using the
manifest

Program can read the manifest JSON file and perform
actions based on its information:

e Python script
CI/CD tool
e External application



load_manifest.py — jaffle_shop INR=NN NN

! schema.yml % load_manifest.py U X  {} manifest.json Dyt O - 3] pythonds ++~ H W X

@ load_manifest.py > ... (jaffle-shop) » jaffle_shop git:(main) x ipython

- Python 3.8.8 (default, Jul 30 2021, 12:04:10)
Type 'copyright', ‘'credits' or 'license' for more information
import subprocess IPython 8.4.0 —- An enhanced Interactive Python. Type '?' for help.
import json

from pathlib import Path

s W N R

[1]: from load ifest import *
def run_cmd(cmd):
subprocess.check_call(cmd, shell=True)

Y U

n [2]: manifest = load_manifest()

(=)

In [3]: manifest.keys()
load_manifest(target_path: Path=Path("target")): Out[3]: dict_keys(['metadata', 'nodes', 'sources', 'macros', 'docs', 'exp
e osures', 'metrics', 'selectors', 'disabled', 'parent_map', 'child_map'])

0~

<]

Load the dbt project's manifest file In [4]: len(manifest["nodes"])
:return: dict of manifest contents Jut [4]: 28

manifest_path = target_path / “"manifest.json" In ‘5 : manifest["nodes"] ["model.jaffle_shop.customers"] ["depends_on"]
— = Out [5]
{'macros': ['macro.dbt.run_hooks',

if not manifest_path.exists(): 'macro.dbt.statement',

run_cmd("dbt deps") 'macro.dbt.persist_docs'],

run_cmd("dbt compile") 'nodes': ['model.jaffle_shop.stg_customers',
i 'model.jaffle_shop.stg_orders',
'model. jaffle_shop.stg_payments']}

6: il

A W S
S WNRES

17
18

return json.loads(manifest_path.read_text())

O ®0A0®3 ® dbtis not installed Ln1,Col1 Spaces:4 UTF-8 LF Python 3.8.864-bit('3.8.8":pyenv) OSpell & 0




load_manifest.py — jaffle_shop INR=NN NN

! schema.yml % load_manifest.py U X  {} manifest.json Dyt O - 3] pythonds ++~ H W X
% load_manifest.py > ... (jaffle-shop) » jaffle_shop git:(main) x ipython

Python 3.8.8 (default, Jul 30 2021, 12:04:10)

: Type 'copyright', ‘'credits' or 'license' for more information
import subprocess IPython 8.4.0 —- An enhanced Interactive Python. Type '?' for help.
import json

from pathlib import Path

1]: from 1 )anifest import *
def run_cmd(cmd):

1 [2]: manifest = load_manifest()
subprocess.check_call(cmd, shell=True)

1 [3]: manifest.keys()

load_manifest(target_path: Path=Path("target")): Out[3]: dict_keys(['metadata', 'nodes', 'sources', 'macros', 'docs', 'exp
wan osures', 'metrics'. 'celastosct o tdiosblodt  !marent map', 'child_map'])

Load the dbt project's manifest file 14]: len(manifest["nodes"])
:return: dict of manifest contents Out([4]: 28

5]: manifest["nodes"] ["model.jaffle_shop.customers"] ["depends_on"]

(g1 .

manifest_path = target_path / "manifest.json"

DU
{'macros-: {"w2-=2 dht.run hooks',
if nat manifest_path.exists(): 'macro.dbt.statement',
run_cmd("dbt deps") 'macro.dbt.persist_docs'],
run_cmd("dbt compile") 'nodes': ['model.jaffle_shop.stg_customers',
=4 'model.jaffle_shop.stg_orders',
'model. jaffle_shop.stg_payments']}

6: il

return json.loads(manifest_path.read_text())

Pmain* & ®0A0®3 ® dbtisnotinstalled Ln1,Col1 Spaces:4 UTF-8 LF Python 3.8.864-bit('3.8.8":pyenv) OSpell & 0




manifest-powered
applications



airflow orchestration
developer experience
external configuration
observability



Courtesy of Astronomer, Updater, and Sam Bail

Create model-level Airflow DAGs that mirror the dbt
project DAG

One task per dbt model

Manifest contents
e Nodes > depends_on
o Tobuild graph

Building a Scalable Analytics

Architecture With Airflow and dbt



https://www.astronomer.io/blog/airflow-dbt-1
https://www.astronomer.io/blog/airflow-dbt-1

“nodes": {
"model.jaffle_shop.customers":
"raw_sql": "with customers as (\n\n select
data = load_manifest() “compiled": true,
"resource_type": "model",
"depends_on": {
dbt_tasks = {} "macros": [

: " " S "macro.dbt. run_hooks",
for node in data["nodes"].keys(): SN e o e
if node.split(".")[2] == "model": “flacro.dbt.persist_docs'
1
node_test = node.replace("model", "test") Wnodes™: [ No DAG runs yet.

"model. jaffle_shop.stg_customers",
"model.jaffle_shop.stg_orders",
"model.jaffle_shop.stg_payments"

ed) | up_for_retry | [up_for_res:

dbt_tasks[node] = make_dbt_task(node, "run")

dbt_tasks[node_test] = make_dbt_task(node, "test") . ]

“config": { Imer_orders __} testjaffle_shop.customer_orders

for node in data["nodes"].keys(): :E???}fww true,
if node.split(".")[2] == "model":

modeljaffle_shop.stg_orders NS modeljaffle_shop.dim_customers — testjaffle_shop.dim_customers

\ le_shop.customer_payments
P _modeljaffle_shop.customer_payments

# Set dependency to run tests on a model after model runs finishes

mordelafle_shop hidden_morlel modeljaffle_shop fct_orders - > testjaffle_shopfct_orders

node_test = node.replace("model", "test")
dbt_tasks[node] >> dbt_tasks[node_test]

modeljaffle_shop.stg_customers o e
testjaffle_shop.stg_orders

testjaffle_shop.stg_customers

# Set all model -> model dependencies modeljaffle_shop.stg_payments —» modeljaffle_shop.order_payments

— testjaffle_shop.order_payments

for upstream_node in data["nodes"] [node] ["depends_on"]["nodes"]: s tostjaffle_shop.stg_payments

upstream_node_type = upstream_node.split(".")[2]

if upstream_node_type == "model":

dbt._tacks [Upstrean.node] = dbt tasks[node] Building a Scalable Analytics hitecture With
Airflow and dbt


https://www.astronomer.io/blog/airflow-dbt-1
https://www.astronomer.io/blog/airflow-dbt-1

Squarespace - Aaron Richter

Why?

e 30+ analysts, remove need for them to write
Airflow Python code

e Support extended dbt operations for every
model: test, external tables, etc

e Custom alerting for individual models

e Connecting dependencies between multiple
dbt projects (Trino -> BigQuery)

@} SQUARESPACE



B dag_builder_dag.py

dag_builder_dag.py
from sqsp_dbt import DbtAirflowDagBuilder, ConnType

dag_zu ilge r ( [ DBTRunOperator |  DummyOperator | [ WriteExternalTablesOperator |
ag=dag, - ?
dbt_project_path=PROJECT_PATH,

dbt_target=TARGET,

conn_1id=CONN_ID,

conn_type=ConnType.BIGQUERY,
)

start_dbt, end_dbt = dag_builder.
n QU — o I —

some_previous_task
some_later_task start_dbt end_dbt

~{ vn I - - D
some_previous_task >> start_dbt

end_dbt some_later_task

| 17

Line 17, Column 1 Spaces: 4




How to keep DAG up to date?

Option 1: compile during DAG parse

e Airflow DAG structure dynamically updated
during DAG parsing

e Compile when project files change

e Execute dbtinisolated virtualenv*

Option 2: upload artifacts at build time

e After main branch merge -> upload artifacts to
cloud storage

e Con:select/exclude

) SQUARESPACE



airflow orchestration
developer experience
external configuration
observability



Squarespace - Aaron Richter

Execute dry run queries for all compiled models

e Ensures tables/columns exist
e Validates SQL syntax
e **Force all models to be ephemeral to dry runs

Manifest contents
e Compiled SQL / file path

@} SQUARESPACE



dry_run.py — jaffle_shop DBEm|os

@ dry_run.py U X Dy 9 @ - [ pythonzs ++ B W X

@ dry_run.py > © compiled_sql (jaffle-shop) » jaffle_shop git:(main) x ipython

Python 3.8.8 (default, Jul 30 2021, 12:04:10)

) Type 'copyright', ‘credits' or 'license' for more information
import os IPython 8.4.0 —— An enhanced Interactive Python. Type '?' for help.
from pathlib import Path

from google.cloud import bigquery 1]: from dry_run import dry_run

import

: dry_run("model. jaffle_shop.customers")
from load_manifest import load_manifest . Running with dbt=1.1.0

= Warning: No packages were found in packages.yml
def compiled_sql(model, target): Running with dbt=1.1.0
mEnifes e o ————— Partial parse save file not found. Starting full parse.
= = . " : Found 5 models, 20 tests, @ snapshots, @ analyses, 191 macros, @ operations, 3
cotients = manifest["nodes"] [model] files, @ sources, @ exposures, @ metrics
compiled_sql_path = ( :38:16
target / "compiled" / 17 Concurrency: 2 threads (target='dev')
" " 17
contents ["package_name
["p A .g i, 9. " 18:38:17 Done.
contents ["original_file_path"] Dry run succeeded. Hooray!
)

retuiusompiled_sql_path. read_text/} in (3]: [

def dry_run(model, target=Path("target")):
sql = compiled_sql(model, target=target)

client = bigquery.Client(project=o0s.enpwivGiil FOa5CT_ID"])
job_config = bigquery.QueryJobConfi (dry_run=True, tse_query_cache=False)

20
21
22
74
24

4

will throw exception if dry run fails
client.query(sql, job_config=job_config)
print("Dry run succeeded. Hooray!")

P main* O ®O0A0 ® dbtisnotinstalled Ln12,Col19 Spaces:4 UTF-8 LF Python 3.8.8 64-bit ('3.8.8:pyenv)  Spell & [




Auto Trader - Darren Haken (coalesce 2021)

Metadata enforcement

® Documents contracts between teams
® CI/CD builds check for required metadata

Building a metadata ecosystem with dbt
09 December 2021, 11:10 AM

Darren Haken
& Head of Engineering - Platform & Data,
8 Auto Trader
-

DBT supports metadata

Metadata as code | models/schema.yml

Version controlled .
version: 2

Encapsulate model development with
metadata models:
Sflame s s ers
meta:
owner: "@alice"

model_maturity: in dev


https://docs.google.com/presentation/d/1aGOI9SQx1qm38DkHy9S4Ysz-sFBwcWIbB4KOPk5dp3k/view#slide=id.gec930669b9_0_184

external configuration



Building On Top of dbt: Managing External

Dependencies
08 December 2021, 01:55 PM

\ Teghan Nightengale
0"3 Community.com, Data Engineer

“

Community.com - Teghan Nightengale (coalesce 2021)

Read metadata from manifest to configure —
external systems Example: Client Requests

® Example: Slack alerts

Key to note is the JSONPath Syntax: ot cients —-zsh
tnightengale@CO2DK263MD6T examp nts % curl -X GET -G http://localhost:8008
/artifacts/query/ -d sql_json_p .nodes.*.config.meta' | jq .

* g
$nodes*config.meta % Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed
160 315 100 315 0 o 35000 0 ——immimm —mie-ie-
[

This path allows a dependent client to fetch —-i--i-- 39375

exactly what they need from within an artifact,
or across artifacts.

tnightengale@CO2DK263MD6T example_clients % [l

Slides


https://docs.google.com/presentation/d/1s6Z-bGHJeqDP7JRWZHBh-UgwX_hXzt7h6x0Foi8-ohM/view#slide=id.p

airflow orchestration
developer experience
external configuration
observability



Lineage Graph

snapshots

snapshot_executions

dbt-artifacts package

Use dbt on your dbt!

Models that include manifest/artifact data*

Saves tables to your warehouse on every dbt
execution

*technically not using manifest, but same data, see
graph

invocations

models

{% macro upload_models(graph) -%}
{% set models = [] %}

{% for node in graph.nodes.values() | selectattr("resource_type", "equalto", "model") %}

{% do models.append(node) %}
{% endfor %}

{{ return(adapter.dispatch('get_models_dml_sql',

{%- endmacro %}

stg_dbt__snapshots

stg_dbt__tests

stg_dbt__snapshot_executions

stg_dbt__sources

stg_dbt__invocations

stg_dbt__seeds

stg_dbt__models

dim_dbt__snapshots

dim_dbt__tests

fct_dbt__snapshot_executions

dim_dbt__sources

fct_dbt__invocations

dim_dbt__seeds

dim_dbt__current_models

'dbt_artifacts')(models)) }}

https://github.com/brooklyn-data/dbt artifacts



https://docs.getdbt.com/reference/dbt-jinja-functions/graph
https://github.com/brooklyn-data/dbt_artifacts

Open -source and cloud options

Similar data capture as dbt-artifacts

Oob visualization, monitoring, and
alerting

> dbt test

l

e_leme_n‘tary schema
- dbt artifacts

= run results

- test results

- omonaly detection

- data qual?tl/ wetrics

CLI reads from
elementary
tables

Your dbt project

https://github.com/elementary-data/elementary



https://github.com/elementary-data/elementary

honorable mentions

too many good applications to count!

Observability - Re data

VSCode extension - dbt Power user

Automated code refactoring - dbt-osmosis


https://docs.getre.io/latest/docs/start_here
https://marketplace.visualstudio.com/items?itemName=innoverio.vscode-dbt-power-user
https://github.com/z3z1ma/dbt-osmosis

recap



The manifest is your friend
Use Python or other processes to read manifest file

Use cases
e Airflow orchestration (nodes - depends_on)
e Project testing (nodes » compiled sql)
e External configuration (nodes » meta)
e Observability

Contact me

Aaron Richter
rikturr@gmail.com
@rikturr



Shut up i'm manifesting




