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Overview

2

Recap: Route Collectors

● A route collector is a BGP speaker that has the goal of capturing BGP messages.

● The number of collectors is an infrastructure artifact.

● Users care about having relevant information and being able to process it.

● Route Collector projects are a collaboration between those who run them (RIPE NCC, 
NCSC) and the peers feeding the data.
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RIS Architecture
RIS Architecture
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https://ris.ripe.net/docs/
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Route Collector Data: MRT
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The raw data is available
● The BGP archives are available in MRT format at: 

https://ris.ripe.net/docs/mrt/ 

● MRT files: RFC 6396 (file format)
○ MRT contains raw BGP messages
○ MRT parsers implement relevant BGP RFCs (e.g. for the definition of path attributes)

● Two types of files:
○ Full table dumps (“bview”/”rib”) every [x hours] for [all peers of collector]
○ BGP updates for [time window] from [all peers of collector]

● One file per collector per time-period
○ 23 collectors (RIS)

● Data is processed
○ with CLI tools (monocle from BGPKIT, BGPReader, BGPStream, CAIDA)…
○ Custom scripts
○ Custom programmes

https://ris.ripe.net/docs/mrt/
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Four Approaches to Using Route Collector Data

Use pre-processed 
data in a website

Web Applications
Process MRT on the 

CLI

CLI
Scripts that parse 

MRT files and extract 
information

Scripts
View BGP data as a 
dataset. Use SQL/…

Data Science
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Web Application Example: RIPEstat - Upstream Visibility
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Upstream Visibility

● Shows the distribution of the 
upstream ASNs transiting a 
prefix, as seen by RIS.

● Very useful when visibility 
changes.

● Example: prefix became RPKI 
invalid (AS 0 ROA) 
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Web Application Example: RIPEstat - Upstream Visibility
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Upstream Visibility

● Shows the distribution over 
upstreams ASNs.

● Very useful when visibility 
changes.

● Example: prefix became RPKI 
invalid (AS 0 ROA).

● Most upstreams of AS 17557 
filtered, some stayed.
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Working with MRT Data: Import into a Database
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Workflow: parse mrt to CSV, import into database, query.
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Working with MRT Files
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Realisations

● Tools that are available on-line limit what information you can use.

● Parsing MRT files is slow and files are (relatively) big.
○ As a result, a lot of (academic) analysis of the Internet is done on limited 

information.
■ “… focusing on RRCs named RRC00, RRC01, and RRC10. …”

● Analysis often require you to extract the relevant information first, and post-process it.

● Indexing MRT in a database (PostgreSQL, clickhouse) is expensive (disk space).
○ Might be the best solution for exact lookups.
○ PostgreSQL has good (GiST inet_ops ) indexes for prefixes.
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MRT as a Data Science/SQL Problem
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Alternative
● Summary: parquet files presented here are available

● We are now publishing parquet files that contain data from RIS
○ 18 month experiment, go/no-go after 12 months.

● parquet fits in the data science ecosystem. Especially with DuckDB 🦆.

● Two types of files:
○ Daily file for RIB at midnight.
○ Hourly files for updates.

● Short-term archive: 14 days (RIB/updates).

What you can do is not new. However, it got more accessible.
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MRT as a Data Science/SQL Problem
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Alternative

● The first (older) files are available at
○ RIB: 

https://data.ris.ripe.net/derived/prototypes/parquet/v0/bview/
○ Updates: 

https://data.ris.ripe.net/derived/prototypes/parquet/v0/updates/

● Waiting for an infrastructure change for automatic publication of files.

● Contact me if you need files for different periods for research.

https://data.ris.ripe.net/derived/prototypes/parquet/v0/bview/
https://data.ris.ripe.net/derived/prototypes/parquet/v0/updates/


Ties de Kock | AIMS-19 | 23 February 2026

The Data
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Columns in parquet file

● ts
● operation (A/W)
● prefix (str)
● origin_as (str)
● as_path (str[])
● peer_ip (str)
● peer_asn (u32)
● communities (str[])
● …

What is included?

RIB

● ~445M rows for RIS
● ~4.5GB
● Slightly smaller than 

the MRT inputs

Updates

● Size depends on BGP 
update volume

● Typically
○ ~40-50M rows
○ ~200-325MB
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The Data

Design goals

● Contain the relevant data.

● Model data at the BGP update/announce level.

● Correct for (academic) analysis.
○ i.e. AS sets need to be supported.

● Ergonomic for queries.

● Compact file size.

● Evolve the format

15
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The Data

Design goals
● Contain the relevant data.

● Model data at the BGP update/announce level.

● Correct for (academic) analysis.
○ i.e. AS sets need to be supported.

● Ergonomic for queries.

● Compact file size.

● Evolve the format:
○ Can make internal changes without a version change
○ Can add fields without a version change
○ Removing data or format is a new version
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More Complicated: |prefixes| Transiting Carrier Networks
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Onto Data Science
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MRT as Data Science/SQL problem

● The previous examples used relatively simple SQL.

● Selecting data can also be the first step in deeper analysis.

● Parquet is a common format for data science.
○ Efficient implementations: e.g., reads only the selected data.
○ BGP analysis as data science. ✨
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Onto Data Science

21

MRT as Data Science/SQL problem

● The previous examples used relatively simple SQL.

● Selecting data can also be the first step in deeper analysis.

● Parquet is a common format for data science.
○ Efficient implementations: e.g., reads only the selected data.
○ BGP analysis as data science. ✨

● Computationally friendly
○ You can work with a month of all RIS updates
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BGP Updates after Baltic Sea Cable Damage
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How to Use This Yourself
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How to do this analysis

● The first files are available at
○ RIB: 

https://data.ris.ripe.net/derived/prototypes/parquet/v0/bview/
○ Updates: 

https://data.ris.ripe.net/derived/prototypes/parquet/v0/updates/

● Example python workbook:
○ https://github.com/ties/mrt-parquet-workbook-samples/

● We will publish automated updates soon.

● The files can be used from any tool that reads parquet.

https://data.ris.ripe.net/derived/prototypes/parquet/v0/bview/
https://data.ris.ripe.net/derived/prototypes/parquet/v0/updates/
https://github.com/ties/mrt-parquet-workbook-samples/
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Querying the DFZ
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Conclusion

● We introduced a prototype of parquet-based format as an alternative for raw MRT files
○ Separate files for RIBs (bview) and BGP updates.

● Route Collector data is more accessible than you would expect.

● Using SQL makes relatively complicated analysis possible.

● We want to hear your feedback about these datasets.
○ We will produce these files for at least 18 months.
○ We need to learn what schema works best.
○ If the schema changes, we will keep producing the old format for 3 months.

● We want your input on the peering strategy we are writing



Questions 
& Comments ?

tdekock@ripe.net

mailto:email@email.net


Bonus: LLMs Are Useful for Unfamiliar SQL


