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Desafios de la Ingenieria de Datos
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Pipeline de Datos

Almacenamiento de Procesamiento de Calidad de los Suministro de

Adquisicion de datos T Datos Datos datos
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Pipeline de Datos

Adquisicion de datos

'gé:q dt(nt\no":":&pqnw

e

+Airﬁow DAGs Datasets

DAGs

A WS o M Paused @

DAG J

BIMTRA

extract hourly odin

ESCALAS
daily ESCALA  escala extract

NEW_ESCALAS

daily | escala extract  new_escala

NEW_SGPO
daily extract Ipna odin  SGPO

NEW_SOT
daily  extract  odin

SETA

daily  extract  odin

SGPO
daily extract Ipna odin  SGPO

SIROS
daily  extract  ODIN

TaticFlow

6606006600600

extract hourly odin

odin

Almacenamiento de
datos
Security Browse Admin Docs
* extract
Owner { Runs Schedule

2
S
2
G

.

airflow

airflow @ 020%*+
) airflow 09*++

odin
airflow @ 09**+*
airflow e
airflow 011+++
airflow 486 @ 020%**
airflow 309
airflow 50+ ***

Last Run

2026-07-29,

2026-07-27,

2026-07-28,

2026-07-28,

2026-07-28,

2026-07-28,

2026-07-27,

2026-07-28,

2026-07-29,

18:10:00

20:00:00

09:00:00

09:00:00

04:00:00

11:00:00

20:00:00

09:30:00

16:50:00

Procesamiento de
Datos

Next Run {

2026-07-29, 18:15:00

Recent Tasks

2026-07-28,

2026-07-29,

2026-07-29,

2026-07-29,

2026-07-29,

2026-07-28,

2026-07-29,

2026-07-29,

20:00:00

09:00:00

09:00:00

04:00:00

11:00:00

20:00:00

09:30:00

17:50:00

ONOMONOMONMONMONMONO,

Calidad de los
Datos

18:20 UTC JL

Auto-refresh

Actions

» O

» 00

C

Links

Suministro de
datos
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Pipeline de Datos

Adquisicién de datos Almacenamiento de Procesamiento de Calidad de los Suministro de
datos Datos Datos datos

Operational Data Integrator
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Pipeline de Datos

o o

Adquisicion de datos

k Airflow DAGs

Datasets

DAGs
AQ BETX+ M Paused @

DAG
0 ASMA

daily odin transformation
O DSMA_RADAR

daily odin transformation
0 DSTAXI

odin transformation weekly
0 TOTAL_BRASIL

daily odin transformation

Departamento
de Controle do Espago Aéreo

e

Almacenamiento de
datos
Security Browse Admin Docs
* transformation
Owner Runs Schedule
airflow @ @ 08***
airflow @ 05***

Procesamiento de

Last Run

2026-07-28, 07:00:00

2026-07-28, 08:00:00

2026-07-29, 12:10:00

2026-07-28, 05:00:00

Datos

Next Run

2026-07-28, 07:00:00
2026-07-29, 08:00:00
2026-07-29, 12:10:00

2026-07-29, 05:00:00

Recent Tasks

Calidad de los
Datos

18:22 UTC

[ X ) OAuto—refresh

Actions
2 » 0O
2 » 0O
» O
1 » O

Suministro de
datos

JL

c

Links
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Pipeline de Datos

Almacenamiento de Procesamiento de Calidad de los Suministro de

Adquisicion de datos datos Datos Datos datos

Ultima atualizagéo do BIMTRA Ultima atualizagéo do TATIC FLOW. Uttima atualizagéo do VRA
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Pipeline de Datos

Almacenamiento de Procesamiento de Calidad de los Suministro de

Adquisicion de datos e Datos Datos datos

Api Indicadores ©

[ Base URL: /api/vl ]
lapilv1/swagger.json

A API de Indicadores é um produto que ira proporcionar acesso aos indicadores de gerenciamento de trafego aéreo (ATM).
Os indicadores s&o instrumentos importantes para o controle da gestéo publica e verificagdo de eficiéncia e eficacia das agdes e servicos prestados.

Terms of service
Licenga LGPD

|ndicad0|’es Calculo dos indicadores de performance (KPI) v
|ndicad0res Brasil Célculo dos indicadores de performance criados pelo Brasil. v
Fonte de Dados Consulta a tabelas do ODIN - Integrador de Dados Operacionais v
Previsdo da Cabeceira de Pista em Uso /oo % 2hrendizado de méguina para fazer a previsdo da e
SG Po Solugdes de busca de informagdes de SGPO e Escalas de Controle. NV
Radar solugses de busca de informagges por dados radares. v
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Estudio de Caso — KPIOS8

Revision de la metodologia

Agrupaciones:

- Sector ASMA
- Cabecera de Pista
- Clase de Aeronave




Estudio de Caso — KPIOS8

Revision de la metodologia

Agrupaciones:

- Sector ASMA
- Cabecera de Pista
- Clase de Aeronave

Variables:

| - TransitTime = ALDT — EntrySectorTime
Va% | - UnimpededTime = Percentile20(TransitTime)




Estudio de Caso — KPIOS8

Revision de la metodologia

Agrupaciones:

- Sector ASMA
- Cabecera de Pista
- Clase de Aeronave

Variables:

| - TransitTime = ALDT — EntrySectorTime
Va% | - UnimpededTime = Percentile20(TransitTime)

Resultado Final: KPI08 = TransitTime — UnimpededTime




Estudio de Caso — KPIOS8

Revision de la metodologia

Agrupaciones:

@tor AS@

- Cabecera de Pista
- Clase de Aeronave

Variables:

| - TransitTime = ALDT — EntrySectorTime
Va% | - UnimpededTime = Percentile20(TransitTime)

Resultado Final: KPI08 = TransitTime — UnimpededTime




Estudio de Caso — KPIOS8

Revision de la metodologia

Agrupaciones:

~ “Radar

Sector ASMA
- Cabecera de Pista
- Clase de Aeronave

Variables:

| - TransitTime = ALDT — EntrySectorTime
Va% | - UnimpededTime = Percentile20(TransitTime)

Resultado Final: KPI08 = TransitTime — UnimpededTime




Estudio de Caso — KPIOS8

Revision de la metodologia

Agrupaciones:

~ “Radar

Sector ASMA
abecera de Pis
- se de Aerona

Variables:

| - TransitTime = ALDT — EntrySectorTime
Va% | - UnimpededTime = Percentile20(TransitTime)

Resultado Final: KPI08 = TransitTime — UnimpededTime




Estudio de Caso — KPIOS8

Revision de la metodologia

Agrupaciones:

~ “Radar

Sector ASMA
abecera de Pis
- se de Aerona

BIMTRA

Variables:

| - TransitTime = ALDT — EntrySectorTime
Va% | - UnimpededTime = Percentile20(TransitTime)

Resultado Final: KPI08 = TransitTime — UnimpededTime




Estudio de Caso — KPIOS8

Revision de la metodologia

Agrupaciones:

~ “Radar

Sector ASMA
abecera de Pis
- se de Aerona

BIMTRA

: Variables:
[, - TransitTime EntrySectorTime
_// | - UnimpededTime = Percentile20(TransitTime)

Resultado Final: KPI08 = TransitTime — UnimpededTime




Estudio de Caso — KPIOS8

Revision de la metodologia

Agrupaciones:

Sector ASMA
abecera de Pis
- se de Aerona

: Variables:
[, - TransitTime EntrySectarT@
_// | - UnimpededTime = Percentile20(1ransitTime)

Resultado Final: KPI08 = TransitTime — UnimpededTime




Estudio de Caso — KPIOS T ——————— —

Schedule: */5**** Next Run: 2026-07-30, 10:30:00

© BIMTRA

ol

B8 Grid *3 Graph (3 calendar % Task Duration = Task Tries <\ Landing Times = Gantt A\ Details <> Code >
B Audit Log

Parsed at: 2026-07-30, 13:25:30

Bases de Datos Recopiladas

"""e_bimtra.py
Pipeline de extracdo de dados do Banco de Informagdes de Movimentos de Trafego
Aéreo - BIMTRA para a base de dados ODIN

author. = "CONS NS Alef Quintanilha"
date__ = "2023/05"
X Airflow DAGs Datasets Security Browse Admin Docs 13:25 UTC JL import logging

from utils.database_connection import DataBaseConnector
from uUtils import load_config_file
[RiRRiRgG) Schedule: *5**** Next Run: 2026-07-30, 10:30:00 from datetine import datetime

o BIMTRA from airflow.decorators import dag, task

from airflow.exceptions import AirflowException

m]

A\ Details <> Code >

&l Grid (3 calendar & Task Duration = Task Tries L Landing Times

B Audit Log

start_date=datetime(

® DAG Docs v catchup=False,
tags=["hourly’

max_active_runs
def BIMTRA():

N

o

<

bl

D 026-07-307T10:30:01Z Runs

Pipeline de extracdo de dados do BIMTRA para a base de dados ODIN.

Layout Left > Right

prask()
def get_last_update()
"""Fungdo consulta banco para retornar o codigo do movimento mais

_PythonDecoratedOperator

recente
Returns:
OALzo-refresh C int: cédigo referente ao dado mais recente inserido na base ODIN
leitura de configuracdo
config = load_config_file()

db_config = config.get("db", None)

raise Airflowexception(
"segdo [db] ndo definida no arquivo de configuragéo")

# Dados do rdo com o ambiente em ex

de

get |ast update update data env_config = config.get('env’, None)
L S — if env_config is None

raise AirfloweException(

secdo [env] ndo definida no arquivo de configuragdo")

db_config.get("user")

word = db_config.get("pass
t = db_config.get("host"
port = db_config.get("port")

word")
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kmrﬂow DAGs  Dotasets Security- Browse-  Admin-  Docs wasute oL

Estudio de Caso — KPIOS8 S

monthc = datac.strftime('%n’)

time(

dayc = dat %d')

year = data.strftime('%Y')
month = data.strftime('%n’)

day = data.strftine('sd

timer = datetime
rint(

tr(timer)+'\n\n')

dropquery = f'''drop table IF EXISTS {schema}.asma_auxi
drop table IF EXISTS {schema}.asma auxz.
drop table IF EXISTS {schema}.arr_bra_eur_asma_aux

uery = f"insert into rom {schema}.asma_aux2

createquery = f

Transformacion de Datos =

asma(select

select * from airport_geo ag where localidade_id in 'SBVT', 'SBPA', 'SBFL', 'SBSC', 'SBSG', 'SBNF', 'SBEG', 'SBUL', 'SBPS', 'SBAF', 'SBKP',
st SBFZ', 'SBUA', 'SBTT', 'SBDN', 'SBCR 'sauN’ SBBR', 'SBBH', 'SBLS', 'SBPV', 'SBLO', 'SBAN', 'SBBV', 'SBIV'
SBTS', 'SBSP', 'SBRB', 'SBSM', 'SBFN', 'sSBSL 'SBFI', 'SBNT 5 'SBIP', 'SBGR', 'SBMG', 'SBCO', 'SBJD', 'SBRF', 'SBVH', 'SBCT')

)select aerc4s.localidade_id as c4osigla, aerci60.localidade id as c160 .

from radar_s. tb_radar_p{yearc}_{monthc}_{dayc}

l Airflow DAGs Datasets Security Browse Admin Docs 13:32 UTC JL i;: ;E;: Eii: Iiiiiﬁl s

where dh_epoch > '{epoch}' and nr_s:

hin(ST_SetSRID(st_makepoint(cp. vl longitu
n(ST_SetsRID(st_makepoint(cp.v1_longitude
> 1000 and nr_flightlevel > 16 and nr_flightlevel < 450 and (aerc:

localidade_id is not null or aerciee.l

union all

Schedule: 07 *** Next Run: 2026-07-30, 07:00:00 :

h aercdromo as

localidade_id in ('SBST','SBVT','SBPA','SBFL','SBMT','SBSC','SBSG','SENF', 'SBEG', 'SBUL','SBPS', 'SBAF', 'SBKP',

O ASMA

SBcR', 'seMo" 'SBMN', 'SBGL', 'SBCF', 'SBOI', 'SBBR', 'SBEH', 'SBLS', 'SBPV', 'SBLO', 'SBAN', 'SBBV', 'SBIV'
'SBAR', 'SBS]', 'SBFI', 'SBNT', 'SBUG', 'SEBE', 'SBJP', 'SBGR', 'SBMG', 'SBCO', 'SBJD', 'SBRF', 'SBVH', 'SBCT')
100. localidade_id as c100sigla,cp.®
om radar_s. tb_radar_p{year}_{onth}_{day} cp
i Grid "3 Graph (3 calendar & Task Duration L Landing Times = Gantt A\ Deta <> Code > O Left join aerodromo aercé® on hin(ST_SetSRID(st_nakepoint (cp.v1 longitude, cp.v1_latitude), 4326), aerc4o. c4a)
left join aerodromo aerciee on St_within(ST_SetSRID(st_makepoint(cp.vl longitude, cp.vl_latitude),4326), aerc1ee.c160)
where dh_epoch > ' {epach-10 and nr_ssr > 1000 and nr_flightlevel > 16 and nr_flightlevel < 450 and (aerc4o.localidade id is not null or aerc

B Audit Log )

drop table IF EXISTS {s 3
create table {schema}.arr_bra_eur_asma_aux_tt as (

arr_bra_eur_asma_aux_tt;

@ DAG Docs v

selec
adpartida
addestino

o,
esteiraturb
tipoaeronave,
29T07:00:00+00:00 Vv pista,
transponder,
min(dhmovreal) as dhmovreal
min(dhvalidado) as dhv
from {schema}.bintra
where dhmovreal
and deparr

[  2026-07-29T07:00:01Z Runs

I
o
<

Run scheduled__2026-07

idado

Layout Left > Right

{data}' and dhmovreal < '{datac}

and addestino in ('SBST', 'SBVT', st ,"SBSC', 'SBSG', 'SBNF', 'SBEG', 'SBUL', 'SBPS', SBKP', 'SBCY', 'SBSV', 'SBGM' , 'SBGO!
EmptyOperator | _BranchPythonDecoratedOperator for 'SBRP', 'SBFZ', 'SBUA SBON', 'SBCR! SBMN', 'SBGL', "SBCF', 'SBOI', 'SBER', 'SBBH', 'SBLS', 'SBPV , 'SBAN', 'SBBV', 'SBIV
= == 'SBTS', 'SBSP', 'SERB’ 'SBSL', 'SBAR' 'SBFI', 'SBNT', 'SBUG', 'SBBE', 'SBJP', 'SBGR", 'SBMG' , 'SBCO , 'SBRF", 'SBVH', 'SBCT')

group by 1,2,

_PythonDecoratedOperator

lect concat(b.dhmovreal: :te;
,b.adpartida as ADEP
,b.addestino as ADES
Auto-refresh = C ,b.numvoo as FLTID

REG

,b.esteiraturb as
,b.tipoaeronave as
' ' as FLTRUL

CLASS"

delete_asma —® update_days_loop

int as modesa
ponder: : text

int*( 83)
ubstring(b. transponder: :text,2,1): :int*( 8r2

check_day end e . Coetse e

from bintra_corrigido b
drop table IF EXISTS {schema}.asma_auxz.
create table {schema}.asma_aux2 as (
with
radar as (select

rom {schema}.asna_aux1)
u date da S IOO 1 ,bintra as (select * from {schema).arr_bra_eur_asma_aux_tt where atot::date >= to_date('{year}_{month}_{day}', 'YYYY_HH_00'))
}brc4o as( select b.id,min(dn_epoch) ciotine, max(vl latitude) ciolat, max(vl longitude) ciolon,max(nr_flightlevel) c4ofl from bintra b le

t( epoch from b.atot - interval '3 hours') *1000 and extract( epoch from b.atot)*1008

and r.dh_epoch between extra

and (r.ds_registration is nu tration = b.fltid) and b.ades = r.c4esigla group by 1)
,brc10e as( select b.id,min(dh_epoch) cieetime, max(vl latitude) cieelat, max(vl_longitude) cieelon,max(nr_flightlevel) c16efl from bimtra b le
and r.dh_epoch between extract( epoch from b.atot - interval '3 hours') *10ee and extract( epoch from b.atot)'16e0

and (r.ds_registration is null or r.ds_registration = b.fltid) and b.ades = r 1a group by 1)

select b
c40.c4otime, c48.c4elat, c40.c40lon, c40.c40f1, degrees( ST_Azimuth((
€100.c100tine, C100. c100.c10610n, C100. C100f1, degre:
from bimtra b

left join breae
left join brciee cie

lect point from airport_geo ag where localidade_id =b.ades), (ST_SetSRID(st_r
ades), (ST_sett

uth((select point from geo ag where localidade_id

STAz

o6la

8 on b c40.1d
on b.id = c100.id
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Estudio de Caso — KPIOS8

ashboards Monitoreados

Home > Dashboards > Monitoramento ODIN t t ® | signin

Export v Share ~
¢ @ Last6hours UTC~ > @ & Refresh 1m v

Mapa de Calor CAT-62 Registros por Minuto para cada Regional
-

Visual Studio Code

N( W

Registros por Hora para cada Regional

140000¢

Numero de Voos Detectados Voos com Indicativo nao NULL

Voos com FL >= 150
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Estudio de Caso — KPIOS8

Dashboards Monitoreados

{3 Home > Dashboards > Monitoramento ODIN > Movime Sign in

Export v | Share [¥

< O Last90days UTC v > @ & Refresh 15m v

Ultima atualizagao do BIMTRA Ultima atualizagao do TATIC FLOW Ultima atualizagao do VRA

Volume de Dados por Dia

14000
12000
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8000
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0
05/01 05/04 05/07 05/10 0513 05/16 05/19 05/22 05/25 05/28 05/31 06/03 06/06 06/09 06/12 06/15 06/18 06/21 06/24 06/27

06/30 07/03 07/06 07/09 07/12 07/15. 07/18 07/21 07/24 07/27
== BIMTRA @= VRA == TaticFlow

Volume de Dados por Meses

350000
300000
250000
200000
150000
100000

50000

0
05/01 05/04 05/07 05/10 0513 05/16 05/19 05/22 05/25 05/28 05/31 06/03 06/06 06/09 0812 06/15 06/18 06/21 06/24 06/27
«= TaticFlow = VRA «= BIMTRA

06/30 07/03 07/06 07/09 07/12 07/15 07/18 07/21 07/24 07/27
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Estudio de Caso — KPIOS8

[ GET /kpi/kpio8 N

API

Tempo adicional em éarea terminal.
Tempo adicional na terminal em relagéo ao tempo desimpedido na fase de chegada. Este endpoint apresenta o resultado da metodologia tradicional do calculo do KPI08.

Parameters Try it out

Name Description

token Token de autorizagdo para acesso a API
string

(query) token

airport Sigla ICAO do aeroporto
string

e airport

idate Data inicial da consulta
string )

(query) idate

fdate Data final da consulta

string

(query) fdate

C Raio do cilindro para o KPI108
string

(query) ¢

¥ -1“ g FORGA ALREA BRASILEIRA
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Estudio de Caso — KPIOS8

[{"id":"2021-01-01 11:13:18ACA@90CYYZSBGR","adep":"CYYZ","ades":"SBGR","fltid":"ACA@90","reg":"","CLASS":"H","type":"B789","fltrul":"
", tdrwy” i "27L", "drwy_validado":"28L","stnd":"","bear":null,"c_time" :null,"aibt":" ", "aldt":"2021-01-017T11:13:18","sibt":"

/kpi/kpi08 ","setor":null,"transito":null,"c":100,"desimp" :null,"kpi@8":null},
{"id":"2021-01-01 20:50:36KLM791EHAMSBGR" ,"adep" :"EHAM","ades" :"SBGR" ,"fltid":"KLM791","reg":"","CLASS" :"H","type":"B77W" ,"fltrul":"
", "drwy" :"@9R", "drwy_validado":"1@R","stnd":"","bear":null,"c_time":null,"aibt":" ","aldt":"2021-01-01T20:50:36","sibt":"
","setor":null,"transito":null,"c":100,"desimp" :null,"kpi@8":null},
Tempo adicional em area terminal. {"id":"2021-01-01 02:11:26QTR8157ELLXSBGR","adep" :"ELLX","ades":"SBGR" ,"fltid":"QTR8157","reg":"","CLASS" :"H","type":"B77L","fltrul":
L R E R ER G E R R Bl O Rt e R Rl - - drwy" :"@9R", "drwy_validado":"10R","stnd":"","bear":null,"c_time":null,"aibt":" ","aldt":"2021-01-01T702:11:26","sibt":"
", "setor":null,"transito":null,"c":100,"desimp" :null,"kpi@8":null},
{"id":"2021-01-01 08:20:14LC01509GVACSBGR","adep" :"GVAC","ades":"SBGR" ,"fltid":"LC01509","reg":"","CLASS":"H","type":"B763","fltrul":
", drwy" i "27L", "drwy_validado":"28L","stnd":"","bear":null,"c_time":null,"aibt":" ","aldt":"2021-01-01T08:20:14","sibt":"
","setor":null,"transito":null,"c":100,"desimp" :null,"kpi@8":null},
{"id":"2021-01-01 08:36:16DAL105KATLSBGR" ,"adep":"KATL","ades":"SBGR" ,"fltid":"DAL105","reg":"","CLASS":"H","type":"A333","fltrul":"
", drwy" i "27L", "drwy_validado":"28L","stnd":"","bear":null,"c_time":null,"aibt":" ","aldt":"2021-01-01T08:36:16","sibt":"
","setor":null,"transito":null,"c":100,"desimp" :null,"kpi@8":null},
Name Descrintion {"id":"2021-01-01 11:57:10AAL963KDFWSBGR" ,"adep":"KDFW","ades":"SBGR" ," fltid":"AAL963","reg":"","CLASS":"H","type":"B789","fltrul":"
P ", drwy" i "27L", "drwy_validado":"28L","stnd":"","bear":null,"c_time":null,"aibt":" ","aldt":"2021-01-01T11:57:10","sibt":"
","setor":null,"transito":null,"c":100,"desimp" :null,"kpi@8":null},
token Token de autorizago para acesso {"id":"2021-01-01 11:37:05UAL62KIAHSBGR","adep":"KIAH","ades":"SBGR","fltid":"UAL62","reg":"","CLASS" :"H","type":"B789"," fltrul":"
", drwy" i "27L", "drwy_validado":"28L","stnd":"","bear":null,"c_time":null,"aibt":" ","aldt":"2021-01-01T11:37:05","sibt":"
token ","setor":null,"transito":null,"c":100,"desimp" :null,"kpi@8":null},
{"id":"2021-01-01 07:51:57LPE2489KIFKSBGR" ,"adep" :"KJIFK","ades":"SBGR" ,"fltid":"LPE2489","reg":"","CLASS" :"H","type":"B763","fltrul":
", drwy" i "27L", "drwy_validado":"28L","stnd":"","bear":null,"c_time":null,"aibt":" ","aldt":"2021-01-01T07:51:57","sibt":"
airport Sigla ICAO do aeroporto ","setor":null,"transito":null,"c":100,"desimp" :null, "kpi@8" :null},
{"id":"2021-01-01 11:06:18AAL929KMIASBGR","adep":"KMIA","ades":"SBGR" ,"fltid":"AAL929","reg":"","CLASS" :"H","type":"B77W","fltrul":"
airport ", drwy" i "27L", "drwy_validado":"28L","stnd":"","bear":null,"c_time":null,"aibt":" ","aldt":"2021-01-01T11:06:18","sibt":"
", "setor":null,"transito":null,"c":100,"desimp" :null,"kpi@8":null},
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