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A Preview of DuckDB v2.0

duckdb.org · 449 points · Discussion


								
								
								
								
									
								
								
								
								
								
									TL;DR: DuckDB v2.0 is coming this fall. In this post, we preview its headline features: DuckDB as a server, triggers, the VARIANT type, asynchronous I/O, a new SQL parser, a new storage format, and much more.

								
								
								DuckDB v2.0 will be named “Cyanoptera” after the cinnamon teal (Anas cyanoptera), a strikingly reddish-brown duck found in the western Americas.


A major version bump is not something we do lightly, and it is not just ceremony: v2.0 ships a new SQL parser, a new default storage format, a reworked C API, and a small number of carefully chosen breaking changes. But above all, it is a feature release, built from over 10,000 commits since we released v1.5 in March. Where last year was the year of the lakehouse, this release kicks off the year of DuckDB as a server. We previewed many of these features in the “State of the Duck” talk at DuckCon #7, if you prefer to watch instead of read.


DuckDB is moving rather quickly, and we can only cover a small fraction of the changes here. Condensing all new features down to a shortlist is always a fight over what gets in, and yes, we know that what follows is technically a listicle (Ten Things Coming to DuckDB v2.0, Number Eight Will Shock You). We are not proud of the format, but it works, so here it is, starting with the SQL-level features and working down into the engine.

      
        
        1. DuckDB as a Server: Quack and CONNECT
        
      

    

DuckDB has been an in-process database since day one. But people have asked us – very persistently – for a client/server mode, and we have finally caved. The quack extension implements DuckDB's native protocol for talking to other DuckDBs. It was released as a preview shortly before DuckCon #7, graduates to stable in v2.0, and it is a big part of where DuckDB is headed: any DuckDB process can serve its databases over the network, and any other DuckDB can attach to it and route queries there using the new CONNECT statement. For example:






  
      
        
         DuckDB server
        
      

    

    CALL quack_serve(
    token = 'my_token'
);




  


  quack:


  
      
        
         DuckDB client
        
      

    

    ATTACH 'quack:server.example.com'
    AS qk (TOKEN 'my_token');

CONNECT qk;
SELECT count(*) FROM events;
-- executes on the server,
-- results stream back
DISCONNECT;




  







CONNECT is the successor to the remote.query($$...$$) workaround we showed when Quack was first revealed – we looked at that syntax and said: no, this cannot be it. And CONNECT is not limited to Quack: it points your session at any remote database that supports it, and the new remote pushdown optimizer (#22914) ships SQL directly to PostgreSQL and MySQL instead of pulling tables over the wire:


CONNECT 'postgres://localhost/mydb';
SELECT count(*) FROM orders; -- runs on the PostgreSQL server
DISCONNECT;




If you have worked with analytical systems in the past, you may assume that DuckDB cannot handle transactional workloads. But DuckDB has been built as a transactional, multi-connection database with full MVCC and transaction isolation since day one. Most users just never needed that in a single-user scenario. It turns out DuckDB handles transactions well: it's fast enough to compete with general-purpose databases like PostgreSQL on quite a few workloads, and the client/server pattern finally lets that machinery shine in multi-tenant, long-running deployments.


Running DuckDB long-term also comes with new challenges, which is why v2.0 pushes on better metrics, logs, and observability (see, e.g., the metrics layer rework in #22799) that let you look at a DuckDB instance and see what it is actually doing. People even built standalone clients for the Quack protocol within weeks of the preview. We thought we were extending DuckDB to talk to other DuckDBs; the world said no, no, no, and built their own clients. Who would have thought.

      
        
        2. VARIANT Becomes a First-Class Citizen
        
      

    

The VARIANT type shipped in DuckDB v1.5, and the way to think about it is JSON on steroids. Basically, imagine if JSON were fast. Like JSON, a VARIANT column can store differently-shaped data in every row. Unlike JSON, it is not a text format: DuckDB automatically detects the common structure hidden in your semi-structured data and “shreds” it, so it compresses well in storage and executes fast in queries, all without you ever declaring a schema. This makes VARIANT a natural fit for real-time log ingestion, where streams of JSON-ish records share structure but evolve over time.


In v2.0, this pipeline works end to end: shredded execution straight from storage (#20912), extraction pushdown into scans (#22478), shredded VARIANT reading and writing for Parquet, and a family of variant_* functions:


CREATE TABLE events (payload VARIANT);
INSERT INTO events
VALUES ('{"user": {"id": 42, "tags": ["a", "b"]}}'::JSON::VARIANT);

SELECT variant_type(payload), variant_keys(payload)
FROM events;

SELECT *
FROM events
WHERE variant_contains(payload, {'user': {'id': 42}}::VARIANT);




Longer term, likely soon after v2.0 (but don't hold us to it), we plan to back the regular JSON type with VARIANT, so existing JSON workloads get all of these benefits without changing a single query.

      
        
        3. Triggers
        
      

    

Triggers have been a long-standing feature request, and DuckDB v2.0 delivers them in full: BEFORE and AFTER triggers, FOR EACH ROW and FOR EACH STATEMENT, transition tables via REFERENCING OLD/NEW TABLE, multiple triggers per event, RETURNING on triggered tables, and DROP TRIGGER.


The classic use case is audit tables: something happens in the system, and a trigger records what changed. For example:


CREATE TABLE target (id INTEGER, val INTEGER);
CREATE TABLE audit (id INTEGER, old_val INTEGER, new_val INTEGER);

CREATE TRIGGER trg_audit AFTER UPDATE ON target
REFERENCING OLD TABLE AS o NEW TABLE AS n
FOR EACH STATEMENT
    INSERT INTO audit
    SELECT n.id, o.val, n.val
    FROM o
    JOIN n ON o.id = n.id;

INSERT INTO target VALUES (1, 10), (2, 20);
UPDATE target SET val = val * 10 WHERE id <= 2;
SELECT * FROM audit;





  
    
      	id
      	old_val
      	new_val
    

  
  
    
      	1
      	10
      	100
    

    
      	2
      	20
      	200
    

  



Triggers fit naturally with long-running DuckDB services, and we are also planning to use them internally to build several upcoming features. They are fully exposed at the SQL level too, so you can build your own cool stuff with them.

      
        
        4. SQL Dialect Additions
        
      

    

As always, DuckDB's SQL dialect keeps growing. A few favorites from this release cycle:


With NEAREST joins (#24137), top-k similarity search becomes a join clause, handy for vector and embedding workloads:


SELECT q.user_id, t.product_id
FROM users q
    INNER JOIN products t APPROX NEAREST 2
    BY SIMILARITY array_cosine_similarity(q.embedding, t.embedding);




DML inside CTEs (#21634, #21997, #24217) lets you use INSERT, UPDATE, DELETE, and COPY as pipeline steps:


WITH moved AS MATERIALIZED (
    DELETE FROM staging RETURNING *
)
INSERT INTO archive SELECT * FROM moved;




Nested schemas (#23492, #24222) allow schemas within schemas:


CREATE SCHEMA finance;
CREATE SCHEMA finance.reports;
CREATE TABLE finance.reports.q3 (revenue DECIMAL);




The new variable syntax (#21194) lets you write $x anywhere an expression is allowed, no more getvariable(...) verbiage:


SET VARIABLE threshold = 100;
SELECT * FROM orders WHERE amount > $threshold;




The JSON mutation functions json_set, json_insert, json_replace, and json_remove (#23786) finally let you modify JSON documents in place:


SELECT json_set('{"a":1}', '$.b', '2');





  
    
      	json_set('{"a":1}', '$.b', '2')
    

  
  
    
      	{"a":1,"b":2}
    

  



And recursive CTEs with USING KEY aggregation (#19481) enable iterative algorithms in pure SQL, backed by the rewritten recursive CTE engine described below:


WITH RECURSIVE tbl(a, b) USING KEY (a, avg(b)) AS (
    SELECT 1, 5
    UNION
    SELECT a, b - 1 FROM tbl WHERE b > 0
)
TABLE tbl;





  
    
      	a
      	b
    

  
  
    
      	1
      	2.5
    

  



There is more: SQL-standard FETCH FIRST 2 ROWS ONLY (#23533), OVERLAY() (#22456), UNNEST in GROUP BY (#23644), and well-defined MERGE / UPDATE ... FROM semantics for multi-matched rows (#24058).

      
        
        5. Asynchronous I/O
        
      

    

Interacting with object stores like S3 is central to the DuckDB experience: your data has to come from somewhere, and it often sits in object storage. DuckDB has long been able to read from object stores in parallel, but synchronous access placed a limit on how fast this could go. DuckDB v2.0 introduces asynchronous I/O throughout the engine. We described the design in detail in a dedicated blog post.


Thanks to asynchronous access, the I/O layer now scales independently from the query processing layer, which means far more parallelism for remote reads and dramatically faster queries on network storage. Parquet support came first (#23662), with CSV (#23961) and DuckDB's own file format (#24654) following, along with asynchronous Parquet writes (#23283) and new MMAP and DIRECT_IO modes (#22988). Local storage benefits a little too, but network storage is where you will see the big gains.

      
        
        6. Faster Queries Across the Board
        
      

    

As with every release, a lot of work went into making your existing queries faster without you doing anything. To pick some highlights: partial aggregates are now pushed below joins (#22572) and redundant aggregations are reused (#24543), the recursive CTE engine has been rewritten (#22211), aggregations now spill to disk when they outgrow memory (#24499), and the Windows CLI got approximately 2.2× faster at multi-threaded result materialization (#24036).


How much faster can this get? Here is a microbenchmark you can run on a laptop: single-source reachability over a graph with one million edges, written as a plain recursive CTE.


CREATE TABLE edges AS
    SELECT (range % 100_000)::INTEGER AS src,
           ((range * 13 + 7) % 100_000)::INTEGER AS dst
    FROM range(1_000_000);

WITH RECURSIVE reachable(node) AS (
    SELECT 0
    UNION
    SELECT dst FROM edges, reachable WHERE src = node
)
SELECT count(*) FROM reachable;





  
    
      	Version
      	Run time
    

  
  
    
      	DuckDB v1.5.4
      	4.90 s
    

    
      	DuckDB v2.0 (preview)
      	0.12 s
    

  



As you can see, DuckDB v2.0 is about 40× faster (!) for the same recursive query.


Row-group pruning has been massively expanded: min-max indexes (zone maps) and Parquet Bloom filters now skip data for structs, lists, decimals, UUIDs, IN filters, and even function predicates:


-- these now prune row groups instead of scanning them:
SELECT * FROM logs WHERE contains(message, 'ERROR');
SELECT * FROM t WHERE substr(code, 1, 3) = 'NL-';
SELECT * FROM 'data/*.parquet' WHERE id IN (1, 5, 9);




Query planning also becomes partition-aware (#22336). Lakehouse formats (DuckLake, Iceberg and plain Hive-partitioned Parquet on S3) are all partitioned, and exploiting that partitioning is often the difference between scanning a dataset and skipping most of it. In v2.0, the planner and optimizer take full advantage of existing partitioning, and partitioned writes have been reworked as well (#22225, #22620).

      
        
        7. Storage Format v2.0
        
      

    

DuckDB v2.0 bumps the default storage format version to v2.0.0 (#22875). The headline change is buffer-managed ART indexes (#21458, #23605): indexes are no longer pinned in memory, which means large indexed tables open instantly and their indexes are paged in on demand.


Column metadata is now loaded lazily (#22333), so wide tables open faster too. The DICT_FSST string compression method is enabled by default (#23733), deletes are stored compactly (#24336), and the storage layer performs much stronger corruption validation on read. In short: databases with big indexes and wide tables open faster and use far less memory.

      
        
        8. A Brand New SQL Parser
        
      

    

DuckDB has famously always used a parser derived from PostgreSQL's. We have decided that enough is enough: v2.0 ships our own modern, extensible PEG-based parser (#22194), an idea we first explored in our 2024 post on runtime-extensible parsers. This change ties into the extension ecosystem: extensions can now hook into the grammar itself, so expect extensions that expose entirely new SQL syntax. It also brings better error messages with precise source locations, and the first dialect compatibility mode:


SET dialect_compatibility_mode = 'spark';




You should not actually notice anything from the parser swap as we designed it to be compatible with the old one. If you do notice, please file an issue.

      
        
        9. Timezones, Calendars, and Collations Without ICU
        
      

    

Timezone-aware timestamps, calendars, and collations in DuckDB have always been powered by the ICU library. ICU is a fine library, but we only ever used a small slice of it, while still carrying it around in every DuckDB distribution. In v2.0, the ICU library is gone entirely: the icu extension now implements timezones, calendars, and collations itself (#24463, #24403), with the timezone data built directly from the IANA database and compressed down to around 45 kB. Everything keeps working exactly as before:


SELECT '2026-08-14 12:00:00'::TIMESTAMPTZ AT TIME ZONE 'Europe/Paris';
SELECT * FROM names ORDER BY name COLLATE de;




Besides being much smaller and easier to keep up to date, the new implementation is also simply faster. Here's a quick microbenchmark on a MacBook that converts 25 million timestamps to a timezone and filters 5 million strings with a German collation:



  
    
      	Query
      	v1.5.4 (ICU)
      	v2.0 (native)
      	Speedup
    

  
  
    
      	ts AT TIME ZONE 'Europe/Paris', 25 M rows
      	0.24 s
      	0.11 s
      	2.2×
    

    
      	Filter with COLLATE de, 5 M rows
      	0.15 s
      	0.06 s
      	2.6×
    

  


      
        
        10. Write Extensions Once, Host Them Yourself
        
      

    

Extensions are one of the best things about DuckDB, but today, most of them, including our own, build against the unstable C++ API. That means extension authors have to re-target and rebuild for every DuckDB release, and community extensions can silently disappear when their authors stop keeping up. DuckDB v2.0 broadens the stable C API far enough that extensions can be written once, built once, published once, and keep working, essentially until the end of time.


To make this sustainable over the long run, the C API is now generated from a declarative, versioned specification (#24135): every function in duckdb.h, duckdb_extension.h, and the extension ABI is described in YAML in the api_spec/ directory, with its full lifecycle on record, and CI verifies the committed headers against the spec so API and ABI can no longer drift apart. The release also brings unified symbol versioning (#24435), custom allocation handlers (#23945), and static linking of C API extensions into your application (#22251).


So what does building an extension against the stable C API look like? Here is a complete extension: a single file that registers a vectorized scalar function, compiled once against duckdb_extension.h.


#include "duckdb_extension.h"

DUCKDB_EXTENSION_EXTERN

// a scalar function that adds two BIGINTs, one vector at a time
static void AddNumbers(duckdb_function_info info, duckdb_data_chunk input, duckdb_vector output) {
    idx_t count = duckdb_data_chunk_get_size(input);
    int64_t *a = (int64_t *) duckdb_vector_get_data(duckdb_data_chunk_get_vector(input, 0));
    int64_t *b = (int64_t *) duckdb_vector_get_data(duckdb_data_chunk_get_vector(input, 1));
    int64_t *result = (int64_t *) duckdb_vector_get_data(output);
    for (idx_t row = 0; row < count; row++) {
        result[row] = a[row] + b[row];
    }
}

DUCKDB_EXTENSION_ENTRYPOINT(duckdb_connection con,
                            duckdb_extension_info info,
                            duckdb_extension_access *access) {
    duckdb_scalar_function f = duckdb_create_scalar_function();
    duckdb_scalar_function_set_name(f, "add_numbers");
    duckdb_logical_type bigint = duckdb_create_logical_type(DUCKDB_TYPE_BIGINT);
    duckdb_scalar_function_add_parameter(f, bigint);
    duckdb_scalar_function_add_parameter(f, bigint);
    duckdb_scalar_function_set_return_type(f, bigint);
    duckdb_destroy_logical_type(&bigint);
    duckdb_scalar_function_set_function(f, AddNumbers);
    duckdb_register_scalar_function(con, f);
    duckdb_destroy_scalar_function(&f);
    return true;
}




LOAD add_numbers;
SELECT add_numbers(40, 2);





  For brevity, we skipped NULL handling here. See the demo_capi extension for the full version.




The binary this compiles to keeps working across DuckDB versions. You do not need re-target or rebuild it every time a new DuckDB version comes out. And nowadays, with all the AI tooling around, building an extension has never been easier.


So you have written your extension. But how should you distribute it? Until now, DuckDB could only install extensions from the built-in repositories (core, core_nightly, community, …). In v2.0, you will be able to register your own trusted repositories (#24777, currently work-in-progress), so an organization can host and sign its own extensions and have them install and load just like the built-in ones:


SET allow_extension_repositories = 'allowed';
CREATE EXTENSION REPOSITORY my_repo FROM 'https://extensions.example.org';
INSTALL my_ext FROM my_repo;
LOAD my_repo/my_ext;




A repository is a name, a URL prefix, and one or more RSA public keys that are trusted to sign the extensions served from it. The prefix can point at anything DuckDB can read: a local path, https, s3, you name it. At CREATE time, DuckDB fetches the repository's public keys and pins them into the repository definition, printing each key's SHA-256 fingerprint so you can compare it against one published out of band. If you would rather not trust the network at all, you can pass the key directly:


CREATE EXTENSION REPOSITORY my_repo FROM 's3://my-bucket/extensions'
    USING PUBLIC KEY '-----BEGIN PUBLIC KEY----- ...';




Pinned repositories survive restarts, support key rotation by trusting multiple keys, and can be audited at any time through the duckdb_extension_repositories() table function, or removed again with DROP EXTENSION REPOSITORY. Together with the stable C API, the extension story rounds out nicely: write your extension once, sign it, host it wherever you like, and INSTALL it anywhere.

      
        
        Bonus: DuckDB Foundation – Advisory Board
        
      

    

Starting this fall, we will add a stakeholder advisory board to the DuckDB Foundation. The advisory board will provide input on the development roadmap of DuckDB, DuckLake, and Quack. This allows key stakeholders to have a say in the projects' direction.

      
        
        Final Thoughts
        
      

    

These are only a few highlights, and this post is only a preview. Some details may still shift before the release this fall, and there are many more features and improvements that we could not cover here. DuckDB v2.0 will also come with a small set of breaking changes, including the new default storage format and the completed lambda syntax transition, which we will cover in detail in the release announcement.


There have been more than 10,000 commits by many contributors since we released v1.5. We would like to thank our community for the detailed issue reports, feedback, and contributions that shaped this release. If you want a taste before the fall, the preview builds have most of these features today, and if something breaks, you know where the issue tracker is.
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Original: https://duckdb.org/2026/08/17/duckdb-20-highlights · Discussion
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Ask HN: Alternatives to GitHub

418 points · Discussion

Github has been down consistently over the last few months - does it make sense to switch to alternatives?

Original: https://news.ycombinator.com/item?id=49331033
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Incident with Github.com

githubstatus.com · 417 points · Discussion

Just got this message: "No server is currently available to service your request. Sorry about that. Please try refreshing and contact us if the problem persists."Edit: at the time of posting there was not an incident on githubstatus.com. Now there is. https://www.githubstatus.com/incidents/zkxwbgr0cnmx
Original Title: "Tell HN: GitHub Is Overloaded"


Original: https://www.githubstatus.com/incidents/zkxwbgr0cnmx · Discussion
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GPT 5.6 Sol is the best "vision" model OpenAI ever released

blog.roboflow.com · 270 points · Discussion

Last week, OpenAI announced the GPT-5.6 lineup, introducing the Sol, Terra, and Luna models. During the release stream, the team focused heavily on computer use, showing models capable of navigating and operating desktop applications. OpenAI highlighted UI agents and detailed 3D visualizations, but both depend on stronger visual understanding.
To measure their vision capabilities, we ran the models through our upcoming VLM benchmark, which we plan to release in the next few weeks. The benchmark covers common vision tasks, including detection, counting, OCR, and data extraction. In this post, we take a closer look at how GPT-5.6 performs across each of them.
Sol is clearly the best vision model OpenAI has released so far. The jump is especially visible in object detection and counting, where GPT-5.5 was far behind the strongest VLMs. Terra and Luna are not as strong as Sol, but both show meaningful progress over GPT-5.5.

                    
                        Test Sol, Terra, and Luna in Roboflow Playground and compare their results with models such as Claude Fable 5 and Gemini 3.5 Flash across the same vision tasks.

                    
                    
                        
                            Roboflow Playground
                        
                        
                    

Object Detection
Detection is where GPT-5.6 shows the clearest jump. GPT-5.5 scored 13.8 mAP@50 in our benchmark, while Sol reached 46.2. Terra and Luna followed closely at 44.7 and 43.3, moving object detection from a major weakness to a practical capability.
Document layout detection is one of the clearest strengths of GPT-5.6. Sol handled titles, paragraphs, tables, images, and signatures well. Many document workflows start with locating the relevant parts of a page before OCR or data extraction begins.
GPT-5.6 also performed well on dense scenes. The pills and eggs examples contain many similar objects packed closely together, a common weakness for VLM-based detection. Unlike traditional detectors, VLMs generate each class label and set of coordinates as text. As object count grows, the response becomes longer and the risk of missed objects, duplicates, or coordinate errors increases. Despite this, Sol detected most objects across both scenes.
For the best detection results, prompt GPT-5.6 models to return absolute XYXY coordinates in image pixels. This differs from Gemini 3.5 Flash, which performed best with YXYX coordinates normalized to a 0–1000 range. Using the wrong coordinate format reduced GPT-5.6 detection performance by around 15 mAP points in our benchmark.
In a few cases, GPT-5.6 Sol returned boxes in seemingly random parts of the image. Many had no overlap, or almost no overlap, with the ground truth. Instead of matching the visible objects, the boxes often formed unnatural layouts, such as straight rows or evenly spaced groups.
We shared those examples with OpenAI. Their team confirmed that Sol becomes less stable on images around 2,000 by 2,000 pixels or larger, especially at lower reasoning effort. Higher reasoning effort improves stability, but also increases token use, latency, and cost. Resizing or cropping large images before sending them to the OpenAI API is the most practical workaround.
Object Counting
Counting improved across the full GPT-5.6 lineup. Sol scored 73.0% in our benchmark, up from 64.9% for GPT-5.5, while Terra and Luna reached 67.6% and 66.2%. Luna, the cheapest model in the lineup, still outperformed the previous OpenAI baseline.
As part of the benchmark, we tested cases requiring more than spotting objects and returning a total. Sol counted heavily overlapping metal brackets, a difficult case for both traditional object detectors and VLMs. Sol also counted bullet holes only inside selected scoring zones, showing an understanding of both which objects to count and where the rule applied.
Blister packs proved much harder. In separate prompts, we asked Sol to count the empty slots and the pills still sealed inside the package. The repeated layout, reflections, and small visual differences between filled and empty slots made both tasks difficult.
The abnormal candy example exposed a different type of failure. Sol gave the wrong count, though it is unclear whether the model miscounted the candies or misunderstood the target category.
OCR and Data Extraction
OCR performance stayed close to GPT-5.5. Sol achieved a 90.7% mean similarity score, only 0.5 points behind GPT-5.5 at 91.2%, while Terra and Luna reached 88.8% and 88.4%. The gap was larger in text extraction, where Sol scored 82.5% compared with 87.6% for GPT-5.5. Luna and Terra followed at 81.4% and 79.4%.
As part of the benchmark, we separated full transcription from targeted extraction. OCR asks the model to transcribe all visible text, while text extraction asks for a specific piece of information. Sol performed well on handwritten notes in both settings, producing a full transcription in one case and extracting a requested date in another.
Sol performed well on text embedded in complex visual scenes. It read a tire size sequence printed along the curved surface of a dirty, worn tire. In another example, it extracted the live score from a hockey broadcast and returned the answer in the requested format, testing both visual reading and instruction following.
Some simple-looking extraction tasks still failed. Sol could not read the expiration date printed on a blister pack. The text was small, vertical, low contrast, and affected by reflections, which may explain the error.
Trade-offs
The vision gains come with higher token usage across the GPT-5.6 lineup. The difference matters less in small tests, but becomes more important at scale, where token volume directly increases processing costs.
Sol averaged close to 10 seconds per image in our benchmark. Terra reduced that to around 6 seconds, while Luna finished in slightly over 5 seconds. Luna offers the strongest latency-quality balance in the lineup, with speed close to Gemini 3.5 Flash while still outperforming GPT-5.5 on detection and counting.
In our benchmark, Sol cost roughly 2.5 cents per image, making it the second most expensive model after Claude Fable 5. Terra reduced the average cost to about 1 cent per image, while Luna cost less than 0.5 cents.
At 0.8 cents per image, Gemini 3.5 Flash is much cheaper than Sol while still leading our detection and counting benchmarks. This makes it a strong option for data-intensive workloads where cost scales across large image batches. Roboflow Playground lets you test Sol, Terra, and Luna alongside Claude Fable 5, Gemini 3.5 Flash, and other VLMs on the same tasks.
Takeaways
With GPT-5.6, OpenAI is much closer to the leading VLMs than before. Detection moved from a weak point to a usable capability, and counting improved across the full model family.
There are still clear limits. Gemini 3.5 Flash remains a better practical choice for high-volume detection and counting in our benchmark, especially at its price.
GPT-5.6 shows OpenAI is now taking vision much more seriously. Sol still has flaws, especially around cost, latency, and some unstable detection cases, but the progress is hard to ignore. For agents, screen understanding, document workflows, and visual reasoning, this release makes OpenAI a much stronger option than before.




Original: https://blog.roboflow.com/openai-gpt-5-6/ · Discussion
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AI-Generated GitHub Copilot “Autofix” Allowed Compromise of Snowflake's Jira

wiz.io · 264 points · Discussion

As part of ongoing security research conducted through Snowflake’s HackerOne vulnerability disclosure program, Wiz Research’s "Red Agent"—an autonomous, AI-powered security research tool—identified a critical GitHub Actions workflow vulnerability in one of Snowflake’s public repositories.
This incident highlights a new reality in software development: Critical vulnerabilities can still be introduced and approved within workflows involving AI coding agents, while autonomous AI security agents can rapidly discover and exploit them in the wild.
Upon responsible disclosure on June 23, 2026 by Wiz, Snowflake remediated the vulnerability on the same day, rotated the affected credential, and verified via detailed audit logs that Wiz was the sole actor during the exposure window. Wiz confirmed that all data accessed during proof-of-concept testing was securely deleted.
August 17, 2026, 1957 UTC update: This blog has been updated to clarify that Copilot was a co-author that checked the merged PR and code change, and identified it as all-clear without noticing the critical vulnerabilities. It's unclear whether the code-change was AI-assisted.
Executive Summary
Wiz Red Agent identified a script injection vulnerability in snowflakedb/snowflake-connector-net. The issue allowed an unauthenticated user to execute arbitrary commands within a GitHub Actions runner by opening a GitHub issue with a specially crafted title.
Crucially, the vulnerability became live on June 18, 2026 - just five days before its discovery -when PR #1218 was merged. The final squash commit credits “Copilot Autofix powered by AI” as a co-author. The merged PR replaced the repository’s sanitized input pattern with direct string expansion, yet GitHub’s AI-assisted security review did not flag the resulting critical vulnerability.
Screenshot demonstrating access to Snowflake's Jira portal, via an exfiltrated tokenExposure Walk-Through
Discovery
Wiz Red Agent's CI/CD capability scanned Snowflake's GitHub organization and flagged the jira_issue.yml Workflow in snowflakedb/snowflake-connector-net as vulnerable to script injection via untrusted input in run: blocks. 
The Code Change
The workflow triggered on issues: opened - meaning any GitHub user could fire it by opening an issue - and interpolated the attacker-controlled issue title directly into a shell script:
The sed escaping runs after GitHub's template expansion, a single quote in the title breaks out of echo '...' and allows arbitrary command execution.
The injectable pattern was introduced just days earlier, on June 18, 2026, commit 4a1b8ce (PR #1218: “SNOW-2069227: Update jira workflows”) - co-authored by Copilot Autofix powered by AI. 
The commit introducing the vulnerable patternIt removed the repository’s existing safe pattern, which passed the issue title through an env: variable and built the JSON payload with jq. Instead it used the direct ${{ github.event.issue.title }} interpolation shown above. In other words, an AI “autofix” commit created the very injection vector.
The code change introducing the vulnerable patternThe Open “Security Gate”
The workflow had an if: condition that appeared protective:
However, on issues events, github.event.pull_request is always null. 
So the condition reduces to (null != 'whitesource-for-github-com[bot]'). This is always true, and every GitHub user passes the gate.
The Open “Security Gate”Exploitation
We crafted an issue title that, after template expansion, breaks out of the echo string and exfiltrates the Jira credentials via an out-of-band callback:
Crucially, when Red Agent’s cicd capability initially attempted exfiltration using a standard comment character (#), the runner returned a bash syntax error because the comment consumed the closing parenthetical of TITLE=$(...). Rather than stopping or failing, Red Agent:
	autonomously analyzed the syntax execution error

	adjusted its payload to use ; echo ' to properly close the shell block, and 

	successfully received the out-of-band callback


Within seconds, our listener received the callback from a GitHub Actions runner (Azure IP 20.106.182.197) containing base64-encoded credentials.
The POC PR with payload in the Issue titleNote: Our first attempt used # to comment out the rest of the line, which caused an unexpected EOF bash error because it also ate the closing ) of TITLE=$(...). The fix was using ; echo ' to properly close the shell syntax.
The workflow log showing successful exploitationThe exfiltrated token linked to qa@snowflake.netThe exfiltrated token authenticated as qa@snowflake.net to snowflakecomputing.atlassian.net, granting read access across Snowflake's engineering, security compliance, and bug bounty tracking projects.
Remediation & Forensics
	Same-Day Patching: Snowflake patched the workflow on June 23, 2026 (1dc7766, PR #1402), fully restoring the safe env: variable and jq --arg parsing pattern.

	Credential Revocation: The JIRA token in question was revoked and rotated.

	Forensic Verification: Comprehensive audit log analysis confirmed that no external third parties accessed the endpoint during the 5-day exposure window. All anomalous queries were strictly matched to Wiz's testing IPs.


Key Takeaways
	AI Code Generation Demands Rigorous Oversight: AI coding tools predict code based on probabilistic patterns, which can inadvertently reintroduce deprecated or insecure shell patterns. AI-generated PRs must undergo the same static analysis and security scrutiny as human code.

	Collapsing Discovery Windows: The vulnerability was live for only five days before an automated agent discovered and validated it. Security operations must adapt to a landscape where automated discovery occurs in hours, requiring rapid patch cycles and short-lived credentials.

	Preventing AI Security Regressions: Automated AI assistants often lack historical context regarding why specific code patterns were chosen. In this incident, an automated PR removed a safe env: + jq parsing pattern that had been explicitly implemented to prevent shell injection. Security teams must implement Guardrails that block AI agents from replacing structured data parsers with direct string interpolation.


Disclosure Timeline 
	June 18, 2026 - The vulnerability became live when PR #1218 was merged, co-authored by Copilot Autofix

	June 23, 2026 - Wiz identified, exploited, and reported vulnerability to Snowflake via HackerOne (report #3819931)

	June 23, 2026 - Slack notification sent to Snowflake security team

	June 23, 2026 (same day) - Snowflake patches the vulnerable script-injection workflow (commit 1dc7766, PR #1402), restoring the safe env: + jq --arg pattern. 

	June 24, 2026 - Jira token rotated

	July 25, 2026 - Public disclosure deadline (30 days after the June 25 resolution, per Snowflake’s disclosure policy)


Snowflake’s Response
Snowflake appreciates Wiz's responsible reporting of and collaboration around these findings through our vulnerability disclosure and bug bounty program, HackerOne. Wiz Research reported a security vulnerability in one of Snowflake's public GitHub repositories. The disclosure was received on June 23, 2026, and it was immediately investigated and remediated, and our investigation found no evidence of unauthorized access. Protecting our systems remains a top priority, and we remain committed to continually strengthening our software development and security practices. We are working together with Wiz to share these learnings with the broader industry to encourage widespread adoption of these security best practices.





Original: https://www.wiz.io/blog/red-agent-snowflake-copilot-cicd-bug · Discussion
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AI;DR (AI; Didn't Read)

rickmanelius.com · 255 points · Discussion

I’m SUPER jealous that I didn’t think of this first...
Alas! Hat tip to seclilc for tweeting this gem out two days ago.
lil c@seclilc

AI;DR

(AI; didn’t read)
4:13 PM · Aug 15, 2026 · 346K Views
83 Replies · 2.09K Reposts · 16.6K Likes


I’ve been thinking about it ever since. Why? Because there is growing grumbling among everyone about AI writing. And it’s not just others; it’s me! I am getting to the point where I physically flinch (sometimes dropping my shoulders and hunching, or having a slight eye twitch) when someone I respect sends me unfiltered and unedited AI output.
Look, I get it. It’s Q3 2026, and we should expect that everyone is utilizing AI at SOME point in their process (sourcing ideas, creating outlines, refining prose, etc.).
However, I have a new policy.
If you’re not bothered enough to review and edit it...
...then I’m not going to bother reading it.
Yes, there are certain situations in which we should expect 100% AI-generated copy. Customer support would be a perfect example. We’re not looking for artisanal “did you make sure to reset your phone” style dialogue.
But if you’re my colleague and we’re in a Slack discussion and you post a wall of Claude output, then I’m afraid I received a different message than you intended.
The same is true for people’s newsletters and social content. It’s your name on it; are you proud of the prose and weird AI-isms sprinkled throughout it? If so, great. But I can ask Claude directly if I wanted to.
TL;DR (too long; didn’t read) was the solution for social media.
AI;DR (AI; didn’t read) is the solution for AI slop.
May you embrace this policy yourself and seek out those willing to care enough to prioritize a human touch when they talk to you.


Discussion about this post

Ready for more?





Original: https://www.rickmanelius.com/p/aidr-ai-didnt-read · Discussion
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Apple's App Tracking Transparency treated its own apps better than rivals

bundeskartellamt.de · 235 points · Discussion


        Apple will change its rules on how app providers can use user data on iPhones and iPads for personalised advertising. The Bundeskartellamt objected to the way in which Apple had designed different consent requests for Apple’s own offerings and third-party apps. Apple considers its rules (set out in its so-called “Apple Tracking Transparency Framework”, ATTF) to be compliant with competition law; nevertheless, the company offered commitments which the Bundeskartellamt has now declared binding. The proceeding has thus been concluded.


Apple’s ATTF introduced rules for third-party app providers on the use of data on iPhones and iPads. For specific forms of cross-company data use, third-party app providers must obtain not only user consent under data protection law, but also additional consent through a prompt that is predefined by Apple. However, these ATTF rules do not apply to Apple’s own offerings; Apple uses user data from its own ecosystem and therefore its own prompt to request user consent to personalised advertising.


Andreas Mundt, President of the Bundeskartellamt: “It is key that personal data and privacy are protected effectively when using apps. Apple is allowed to provide for a level of protection for its users that exceeds the minimum legal requirements. However, if Apple sets up additional rules within its ecosystem for the use of data, these rules must, under Germany’s special abuse provision for large digital companies, not treat its own offerings better than those of its competitors. This is precisely where our competition concerns arose. Apple will now align the consent requests much more closely and give third-party app providers more freedom to combine the necessary requests in a sensible way.”


Many third-party apps are, at least partly, funded through advertising. Personalised advertising can generate higher revenues for app publishers. Other apps are funded through user payments, for example for the purchase of the app or subscriptions. In these cases Apple often receives a commission, whereas Apple generally does not receive a share of the app publishers’ advertising revenue. As a general rule, personal data may in any event only be used for advertising purposes if users give their consent in accordance with the requirements of German and European data protection law.


Apple argued in the proceeding that the ATTF is meant to protect user privacy and that it is a competition law-compliant measure that also helps Apple position itself as providing a particularly high level of data protection. By contrast, the associations admitted to the proceeding, representing the branded-goods, media and advertising industries, took the view that, being a powerful gatekeeper, Apple was not allowed to set up additional, “extra-statutory” rules in the first place if these rules restrict other companies in their business activities.


In the Bundeskartellamt’s preliminary assessment, competition law generally also allows powerful companies such as Apple to take measures to protect their users’ privacy. However, the differences between the consent request used for Apple’s own offerings and the consent request predefined by Apple for third-party apps exceeded what could be justified based on differences in types of data processing. The wording, design and selection options of the request used for Apple’s own offerings had the potential to encourage users to give their consent, whereas they had the potential to discourage consent for third-party apps. In addition, third-party apps in some cases had to request consent several times even when users had already given data protection law-compliant consent.


With its operating systems and its App Store, Apple controls a key infrastructure for the distribution of apps on its devices. In addition, Apple offers its own apps and advertising space. This dual role makes Apple subject to specific competition law requirements. In the Bundeskartellamt’s preliminary assessment, there was a risk that, by setting out different rules, Apple was favouring its own offerings and impeding third-party app publishers.


Apple will modify consent prompt and simplify consent requests


Under the commitments that have now been declared binding, Apple will align the consent prompts for its own offerings and for third-party apps much more closely. This involves removing possibly discouraging symbols and wording in Apple’s predefined requests for third-party providers. The design of the consent prompts will be neutral in terms of content, wording and layout. In addition, app publishers and content providers, such as media publishers, will be given more scope to explain to users what significance personalised advertising has for their offering and their business model.


Under the commitments, Apple will also reduce the complexity of the current consent request architecture for third-party providers. In particular, app publishers will be given more freedom to combine the consent request required by Apple with the consent requests required under data protection law or connect them in a way that is clear to users. The improved conditions may also benefit advertisers and technical service providers to the advertising industry.


Andreas Mundt: “It is expressly not our aim to help achieve the highest possible levels of consent to personalised advertising. We want to ensure that users can make a free and informed decision. Users who do not wish to allow their data to be used for personalised advertising must be able to make an equally free and informed decision as users who intend to consent to such data use. The new consent requests are aimed at better enabling users to make this decision.”


The Bundeskartellamt’s proceeding only examined whether Apple was in violation of German or European competition law. It did not aim at enforcing data protection law. To avoid possible delineation issues with data protection law, the Bundeskartellamt exchanged views with the Federal Commissioner for Data Protection and Freedom of Information (BfDI) and the Bavarian State Office for Data Protection Supervision (BayLDA).


Cooperation with other European competition authorities


Competition authorities of other EU Member States have also conducted proceedings concerning ATTF, some of which have already been concluded. To ensure that European competition law is applied consistently, the Bundeskartellamt maintained close and constructive dialogue with the relevant European authorities and the European Commission within the European Competition Network (ECN) throughout the proceeding.


In two proceedings by other European competition authorities concerning ATTF, the authorities have already imposed substantial fines on Apple. Last year, the French and the Italian competition authorities imposed fines on Apple totalling 150 million and 98.6 million euros, respectively. The Bundeskartellamt’s proceeding aims at achieving that the future design of the ATTF complies with competition law. The solution now achieved in Germany forms part of this European dialogue and may also affect the future design of the ATTF in other EU Member States.


Special abuse control of large digital companies


The Bundeskartellamt’s proceeding was based on, in particular, Section 19a of the German Competition Act (GWB) and the prohibition of abuse of a dominant position under Article 102 TFEU. Section 19a GWB gives the Bundeskartellamt special powers of abuse control of large digital companies that are found to be of paramount significance for competition across markets. In a first step, the Bundeskartellamt issues a decision declaring that a company has this special competitive position. In a second step, the authority may prohibit the company from engaging in certain anti-competitive conduct.


The Bundeskartellamt issued a decision finding that Apple is of paramount significance for competition across markets in April 2023. The Federal Court of Justice confirmed this decision in March 2025.


Course of the proceeding


The Bundeskartellamt initiated the proceeding against Apple in June 2022. In February 2025 the authority informed Apple and the associations admitted to the proceeding of its preliminary legal assessment (see press release of 13 February 2025). Later in the proceeding, Apple offered commitments, which the Bundeskartellamt assessed in a market test in December 2025 (see press release of 2 December 2025). After further amendments to the commitments, the Bundeskartellamt has now declared them binding and concluded the proceeding.


Apple has four months from service of the decision to implement the changes proposed in the commitments and, before implementation, will test them together with app publishers. The commitments apply for seven years and will be monitored by an independent monitoring trustee.


Further details on the proceeding, the changes to the ATTF and their effects can be found in the accompanying FAQ document.





Original: https://www.bundeskartellamt.de/SharedDocs/Meldung/EN/Pressemitteilungen/2026/08_17_2026_Apple_ATTF.html · Discussion
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Qwen3.8 27B scores 52 on Artificial Analysis

artificialanalysis.ai · 224 points · Discussion


Intelligence


Artificial Analysis Intelligence Index
Artificial Analysis Intelligence Index v4.1.1 incorporates 9 evaluations: GDPval-AA v2, 𝜏³-Banking, Terminal-Bench v2.1, SciCode, Humanity's Last Exam, GPQA Diamond, CritPt, AA-Omniscience, AA-LCR

Reasoning models are indicated by a lightbulb icon



Artificial Analysis Intelligence Index v4.1.1 includes: GDPval-AA v2, 𝜏³-Banking, Terminal-Bench v2.1, SciCode, Humanity's Last Exam, GPQA Diamond, CritPt, AA-Omniscience, AA-LCR. See Intelligence Index methodology for further details, including a breakdown of each evaluation and how we run them.



Artificial Analysis Intelligence Index by Open Weights / Proprietary
Artificial Analysis Intelligence Index v4.1.1 incorporates 9 evaluations: GDPval-AA v2, 𝜏³-Banking, Terminal-Bench v2.1, SciCode, Humanity's Last Exam, GPQA Diamond, CritPt, AA-Omniscience, AA-LCR

Reasoning models are indicated by a lightbulb icon



Artificial Analysis Intelligence Index v4.1.1 includes: GDPval-AA v2, 𝜏³-Banking, Terminal-Bench v2.1, SciCode, Humanity's Last Exam, GPQA Diamond, CritPt, AA-Omniscience, AA-LCR. See Intelligence Index methodology for further details, including a breakdown of each evaluation and how we run them.



Indicates whether the model weights are available. Models are labelled as 'Commercial Use Restricted' if the weights are available but commercial use is limited (typically requires obtaining a paid license).





Intelligence Evaluations
Intelligence evaluations measured independently by Artificial Analysis · Higher is better

Quantitative analysis on spreadsheets & documents

Reasoning models are indicated by a lightbulb icon




While model intelligence generally translates across use cases, specific evaluations may be more relevant for certain use cases.



Artificial Analysis Intelligence Index v4.1.1 includes: GDPval-AA v2, 𝜏³-Banking, Terminal-Bench v2.1, SciCode, Humanity's Last Exam, GPQA Diamond, CritPt, AA-Omniscience, AA-LCR. See Intelligence Index methodology for further details, including a breakdown of each evaluation and how we run them.





AA-Omniscience

AA-Omniscience Index
AA-Omniscience Index (higher is better) measures knowledge reliability and hallucination. It rewards correct answers, penalizes hallucinations, and has no penalty for refusing to answer. Scores range from -100 to 100, where 0 means as many correct as incorrect answers, and negative scores mean more incorrect than correct.

Reasoning models are indicated by a lightbulb icon



AA-Omniscience Index (higher is better) measures knowledge reliability and hallucination. It rewards correct answers, penalizes hallucinations, and has no penalty for refusing to answer. Scores range from -100 to 100, where 0 means as many correct as incorrect answers, and negative scores mean more incorrect than correct.





Openness Index


Artificial Analysis Openness Index: Score
Openness Index assesses model openness on a 0 to 100 normalized scale (higher is more open)

Reasoning models are indicated by a lightbulb icon



Intelligence Index Comparisons


Intelligence Index vs. Cost per Intelligence Index Task
Artificial Analysis Intelligence Index · Weighted average cost (USD) per Artificial Analysis Intelligence Index task

Reasoning models are indicated by a lightbulb icon



Weighted average cost per Intelligence Index task. Each evaluation’s cost is calculated from input, cache hit, cache write, reasoning, and answer token prices, divided by task count, and weighted by its Intelligence Index weight.



Artificial Analysis Intelligence Index v4.1.1 includes: GDPval-AA v2, 𝜏³-Banking, Terminal-Bench v2.1, SciCode, Humanity's Last Exam, GPQA Diamond, CritPt, AA-Omniscience, AA-LCR. See Intelligence Index methodology for further details, including a breakdown of each evaluation and how we run them.





Token Use


Output Tokens per Intelligence Index Task
Weighted average number of output tokens used to run one task in the Artificial Analysis Intelligence Index

Reasoning models are indicated by a lightbulb icon



The number of tokens required per Intelligence Index task. This is calculated by multiplying the output tokens per eval by the relative weights of each benchmark in the Intelligence Index, then dividing by task count (excluding repeats).




Cost


Cost per Intelligence Index Task
Weighted average cost (USD) per Artificial Analysis Intelligence Index task, segmented by token type. Lower is better

Reasoning models are indicated by a lightbulb icon



Weighted average cost per Intelligence Index task. Each evaluation’s cost is calculated from input, cache hit, cache write, reasoning, and answer token prices, divided by task count, and weighted by its Intelligence Index weight.



Cost to Run Artificial Analysis Intelligence Index
Cost (USD) to run all evaluations in the Artificial Analysis Intelligence Index

Reasoning models are indicated by a lightbulb icon



The cost to run the evaluations in the Artificial Analysis Intelligence Index, calculated using the model's input, cache hit, cache write, reasoning, and answer token prices and the number of tokens used across evaluations (excluding repeats).



Pricing: Cache Hit, Input, and Output
Price (USD per M Tokens)

Reasoning models are indicated by a lightbulb icon



Price per token for cached prompts (previously processed), typically offering a significant discount compared to regular input price, represented as USD per million tokens. The values shown here are the cache hit price; cache write and cache storage are billed separately and vary by provider — see "Cache pricing by provider" for detail.





Context Window


Context Window
Context window: tokens limit · Higher is better

Reasoning models are indicated by a lightbulb icon



Larger context windows are relevant to RAG (Retrieval Augmented Generation) LLM workflows which typically involve reasoning and information retrieval of large amounts of data.



Maximum number of combined input & output tokens. Output tokens commonly have a significantly lower limit (varied by model).





Model Size (Open Weights Models Only)


Model Size: Total and Active Parameters
Comparison between total model parameters and parameters active during inference

Reasoning models are indicated by a lightbulb icon



The total number of trainable weights and biases in the model, expressed in billions. These parameters are learned during training and determine the model's ability to process and generate responses.



The number of parameters actually executed during each inference forward pass, expressed in billions. For Mixture of Experts (MoE) models, a routing mechanism selects a subset of experts per token, resulting in fewer active than total parameters. Dense models use all parameters, so active equals total.








Original: https://artificialanalysis.ai/models/qwen3-8-27b · Discussion
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On AI regulation and messaging

twitter.com · 221 points · Discussion

https://xcancel.com/DarioAmodei/status/2088758816376807762

Original: https://twitter.com/DarioAmodei/status/2088758816376807762 · Discussion
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Olo (Color)

en.wikipedia.org · 211 points · Discussion


							

						From Wikipedia, the free encyclopedia

					
Most chromatic color inside the sRGB gamut that has a similar hue to olo

Olo is an imaginary color that can only be seen using specialized tools that exclusively activate the M cone cells on the retina.


It is impossible to view olo under normal viewing conditions, due to the overlapping sensitivities of M cone cells and S and L cone cells in all wavelengths of visible light that evoke them. In other words, there is no monochromatic stimulus (the purest type of stimulus that humans can perceive) that activates only the M cones. This means that olo is outside the visible gamut. To get around this, researchers mapped a portion of the retina and individually identified each cone cell as either an S, M, or L cone. They then used lasers to deliver tiny doses of light attempting to target specifically the M cone cells, mostly avoiding the S and L cone cells.[1][2]
 

The researchers who experienced olo said that the closest color to olo in the sRGB gamut is hexadecimal code #00FFCC.[2]



Olo was discovered on April 18, 2025 by scientists at UC Berkeley.[1][3] The color is named after its theoretical LMS color space coordinates (0, 1, 0), which spells "olo" in leet speak.[4][3]


Only the five subjects of the Berkeley experiment have officially seen olo.[1][5] Professor Ren Ng, a co-author of the study, described olo as "more saturated than any color that you can see in the real world";[5] the five subjects of the experiment similarly described the color as a "blue-green of unprecedented saturation".[1] Ng and his team are exploring whether the technology used to generate olo could be adapted to enhance color perception in individuals with color blindness to manage the symptoms of color blindness. He further suggested that this approach could even lead to a form of enhanced vision known as tetrachromacy, where individuals may perceive a broader range of colors.[6]



Experts in the field have described the technique used to create olo as a significant technical achievement. The Berkeley team generated the color by precisely stimulating individual cone cells in the retina using lasers, creating a color beyond the human visible gamut.[7]


However, some scientists, including Professor John Barbur from City St George's, University of London, have questioned whether olo truly represents a "new" color, saying that its existence is "open to argument".[5] Skepticism within the scientific community regarding the classification of olo as a genuinely novel color has been noted.[3][8]


The idea of olo has drawn attention beyond the scientific community, with artists expressing interest in creating paints inspired by the color. The Berkeley research team has also received global interest, with requests from reporters seeking to experience the phenomenon firsthand.[9]



	1 2 3 4 Fong, James; Doyle, Hannah K.; Wang, Congli; Boehm, Alexandra E.; Herbeck, Sofie R.; Pandiyan, Vimal Prabhu; Schmidt, Brian P.; Tiruveedhula, Pavan; Vanston, John E.; Tuten, William S.; Sabesan, Ramkumar; Roorda, Austin; Ng, Ren (2025-04-18). "Novel color via stimulation of individual photoreceptors at population scale". Science Advances. 11 (16) eadu1052. doi:10.1126/sciadv.adu1052. PMC12007580. PMID40249825.

	1 2 Krywko, Jacek. Parshall, Allison (ed.). "Only Five People Have Seen This New Impossible Color". Scientific American. Retrieved 2025-05-04.

	1 2 3 Sample, Ian (2025-04-18). "Hue new? Scientists claim to have found colour no one has seen before". The Guardian. ISSN0261-3077. Retrieved 2025-05-01.

	↑ Lanese, Nicoletta (2025-04-18). "'Olo' is a brand-new color only ever seen by 5 people". Live Science. Retrieved 2025-05-04.

	1 2 3 "Scientists claim to have discovered 'new colour' no one has seen before". BBC. 19 April 2025. Retrieved 8 May 2025.

	↑ "Have scientists discovered a new colour called 'olo'?". Al Jazeera. 26 April 2025. Retrieved 18 May 2025.

	↑ "Brand-new colour created by tricking human eyes with laser". Nature. 18 April 2025. Retrieved 8 May 2025.

	↑ Hashemi, Sara. "Scientists Say They've Discovered a New Color—an 'Unprecedented' Hue Only Ever Seen by Five People". Smithsonian Magazine. Retrieved 2025-05-04.

	↑ "The 'Profound' Experience of Seeing a New Color". The Atlantic. 23 April 2025. Retrieved 8 May 2025.





















Original: https://en.wikipedia.org/wiki/Olo_(color) · Discussion
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How to disable or avoid intrusive AI

librarian.net · 199 points · Discussion


		

		



	
	

	
	
		[image: Aircraft passenger oxygen mask; Aircraft removed, drop down passenger mask with air bag and yellow plastic mouth and nose cover, oxygen tube has been cut; Demonstration model used by flight attendant crew for passenger instruction][Put on your own oxygen mask first! Image from San Diego Air and Space Museum Archives]
One of the biggest questions I get at Drop-In Time at the library (besides “what is taking up all my cloud storage?”) is how to disable or avoid intrusive AI that shows up where people don’t want it. This is a guide for people who would like less intrusive AI in their tech environment. Maybe you like AI and find it useful? That’s fine, this document is probably not for you. Additions/edits welcome. Leave a comment or drop me an email. This page is available at the short URL https://NoToAI.org

Adobe Acrobat


	Windows: Menu > Preferences > Generative AI

	macOS: View > Preferences > Generative AI



Uncheck the checkbox on the page, click Save.

Adobe Reader

Choose Disable new Acrobat Reader from the top menu (upper left), approve the dialog box and restart.

Android/Gemini

Depending on your phone’s manufacturer, you may be able to uninstall the Gemini app entirely. If not, there are some application-specific ways you can turn off some of its features

Messages

Tap your account picture, select Messages settings, then Gemini in Messages, and toggle the assistant off.

Other features in other apps

Tap your profile icon, select Gemini Apps activity, and then choose Turn off or Turn off and delete activity. Next, tap the profile icon again and go to the Connected Apps setting (check  the Personal Intelligence setting). Disable all the apps where you don’t want Gemini.

Power Button

If Gemini has “taken over” your power button, you can turn this off. Go to Settings, then System, then Gestures and change the settings under Press & Hold Power Button

If that doesn’t work you can try opening Settings, then searching for Power key

Amazon

If you would like to disable the “Alexa for Shopping” slider on Amazon you can install a browser extension for Chrome or for Firefox

Apple Intelligence & Siri

Only exists on iPhone 16 and newer Macs and iPads Open Settings (iPhone or iPad) or System Settings (Mac) and choose Apple Intelligence & Siri. Then turn off the Apple Intelligence option. Confirm your choice in the dialog that appears by tapping Turn Off Apple Intelligence. More details on how to turn off specific parts of Apple Intelligence and leave others alone.

Apple has a “learn from this application” feature which can be on even when Apple Intelligence is not on. To turn it off

For Mac: go to System Settings – Apple Intelligence & Siri. Select About Siri, Dictation & Privacy… near the end of the page, turn off apps you don’t want Siri to learn from

For iOS: Settings – Apple Intelligence & Siri, scroll down to Apps, disable “Learn from this App”

Browser-embedded AI

There are alternative browsers such as Zen or Helium, which are Firefox and Chromium based respectively.

Chrome/AI Nano

Type chrome://flags into the address bar and hit Enter. You’ll see a list of system flags and a search bar; look for GLIC [Google live in Chrome]. This will filter the massive list down to about a dozen AI features. The second search term you’ll need in this window is “Gemini” set them all to “disabled.” Don’t accidentally enable the couple of settings which default to disabled.

Edge

Similar to Chrome: type edge://flags into the Edge address bar, hit Enter, then type “AI” or “Copilot” into the search box.

Click Appearance in the left-hand Settings sidebar, and scroll down to Copilot and sidebar

Turn the sidebar off, and turn off the “Personalize my top sites in customize sidebar” and “Allow sidebar apps to show notifications” toggles.

Click Copilot under App specific settings. Turn off “Show Copilot button on the toolbar.” Then, back in the Copilot and sidebar settings, turn off the “Show sidebar button” toggle that has just appeared.

Click Languages in the left-hand navigation. Disable “Use Copilot for writing on the web.”

Firefox

The latest Firefox (148 and later) has a feature to block all AI enhancements. So update, if you can, go to Settings and look for AI Controls. Turn Block AI Enhancements on (or select more granularly from the list)

Using Firefox, this extension removes a lot of the AI junk if you use Google as your default search engine.


	

	

	

	More details on removing AI slop from search results in different browsers.

	Here is a link for how to do this in DuckDuckGo and Bing.

	TenBlueLinks gives you some simple steps to do this in Chrome/Firefox















DuckDuckGo

DDG is both a browser and a search engine. They have a no-AI version you can get to by going to https://noai.duckduckgo.com/ You can also change your default search engine to this and stop using Google, here are steps for every browser. If you want to go all out and get the DDG browser, they also have instructions on how to do that.

Google Workspace (Gmail, Google Docs &c)

In Gmail, click the Settings (gear) icon, and then select See all settings. On the General tab, scroll down to Google Workspace smart features. Click Manage Workspace smart feature settings and toggle off two options: Smart features in Google Workspace and Smart features in other Google products. Uncheck the box next to Turn on smart features in Gmail, Chat, and Meet on the same tab.

In Gmail  for Android the workspace smart features are under the Gmail hamburger/dropdown menu  – Settings – Account name

Slack

Owners and admins of Slack workspaces have some options in disabling AI features. Here is their help page about managing those features.

WhatsApp

AI lives in here in a few places. Suggested Replies, go to Settings – Chats – Suggestions & smart replies and toggle off Suggested replies. AI Sticker suggestions can be shut off in that same menu. For AI message summaries, those are managed in a different location: Settings – Notifications – AI message summaries. Depending on what operating system you’re running, it may also be in Settings – Chat – Private Processing – Private Processing Features

Windows 11/Copilot

Copilot exists both as an embedded AI agent in Office 365 and also built into the Windows 11 operating system. Right-click the Copilot entry in the Start menu and select Uninstall. If that option isn’t there, head over to your installed apps list (Start – Settings – Apps) and uninstall Copilot from there.

In certain builds of Windows 11, Copilot is stuck into the OS, so a simple uninstall might not work. In that case, you can toggle it off via the settings: Start – Settings – Personalization – Taskbar – turn off Copilot File Explorer has some AI built into it which can be turn-onable accidentally. To remove. Start – Settings – Privacy & Security – Click to Do.

Notepad has its own special Copilot, so you’ll need to disable AI there separately. Open the Notepad settings, find the AI features section (or a sparkly icon near a Writing Tools section), and toggle Copilot off.

Office 365/Outlook There is a separate Enable Copilot checkbox in each app and the checkbox only applies to that app on that device. Read more about how to turn it off. If you don’t have that option, you can change your privacy settings to disable Copilot.

“Text and image generation” are turned on by default, affecting Notepad, Photos, Snipping Tool, and Xbox. Turn this off. It is complicated, though not impossible, to remove Copilot from your Windows computer entirely. Here is a link that gets into the details. If you feel comfortable installing software O&O ShutUp 10 is one way to do that, Win11DeBloat is another.


Yahoo Mail

Cick the … More on the bottom of the left-hand sidebar, select Settings, select AI Features and switch Message summaries off.



Zoom

Sign in at Zoom.com. Scroll to My Account on the left and select Settings. Go to the Zoom AI tab on the right where you can disable everything. Note: new AI options get added and they default to “on” so check back. To the right of the Zoom AI tab click on My Notes and disable “Allow participants to transcribe meetings with My Notes”

Other useful AI Removal/Detection links


	How to un-AI your internet

	Library Freedom Project has a lot of handouts about AI on their Resources page

	Do Not Talk To Me About “AI” printable cards



Inspired by the librarians from Bangor.

Last updated 17aug26

	


	
	



		
	



Original: https://www.librarian.net/notoai/ · Discussion
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Show HN: Desktopcolors.com – A museum for solid background colors of classic OS

desktopcolors.com · 120 points · Discussion

Hi HN, in my last vacation, I built desktopcolors.com as a place to collect iconic solid background colors. Let me know what you think.

Original: https://desktopcolors.com · Discussion
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Sun Clock

sunclock.net · 110 points · Discussion



	
	

	

	

	
		
		Getting date…

		
		Getting location…

		
		show all times


		Sun Calendar

		
	


	

	
			About

			Sun Clock is a 24-hour clock that displays the position of the sun, and times of sunrise, solar noon, sunset, golden hour, and twilight for your current location. It also shows the position and phase of the moon, and its rising and setting times.

			

			A note about direction1  — why does it go backwards?


			Tips

			Tap on or hover over the segments to get their start and end times. You can also tap/hover on the moon, the hour hand, and the centre dot.

			See updates for change history.


			Support

			Sun Clock is free to use, and contains no advertising. If you would like to help support Sun Clock, please —

			

			Privacy

			We collect aggregate user stats only. Your location and settings are stored in your web browser and are not sent to the server. No cookies are saved or sent.


			
			
				Feedback   〜  
				Source   〜  
				SunCalc
			


			✕
		



	
			A note about direction

			In the Northern Hemisphere the Sun moves across the sky in a clockwise direction. (Before clocks, clockwise was called "sunwise", and anti-clockwise was know as "widdershins", meaning "against the way".)
 			
			In the Southern Hemisphere, however, the sun moves across the sky in an anti-clockwise direction. Sun Clock matches this by setting its direction of rotation based on your latitude: if you're in the Southern Hemisphere the clock will go 'backwards'. You can change it in the settings if you wish.

			Ideally you want the clock to turn in the same direction as the sun, regardless of which hemisphere you are in. If you are facing South, set it to clockwise; if facing North, anti-clockwise. You want sunrise on the clock to be to the East.
	
			In fact, if you face the right direction and tilt you screen at the right angle, the hour hand will track the movement of the Sun across the sky. Exactly how to do this is left as an exercise for the reader, but you want the screen to lie in the plane of the ecliptic, and solar noon to be "up".


			✕
		



	
			Updates


			2026-06-26

			Added a license (MIT) to the code.


			2026-03-12

			Added an option for a ticking seconds hand (sweep hand is still the default).


			2026-01-01

			Fixed a bug where the Moon icon was incorrect in recent versions of Safari.


			2024-05-23

			Added the option to show the odd numbers on the clock face.

			The "use 12-hour times" option now applies to the numbers on the clock face also.


			2024-02-13

			Added an annual calendar. Try it out. Feedback welcome!


			2023-10-20

			Sun Clock is now a Progressive Web App. This means you can install it on your device homepage and it will be available when your are offline.


			2022-10-24

			Added auto-color mode (dynamic colors that change with the time periods.)


			2022-09-07

			Added dark mode.


			2022-05-27

			Live!


			✕
		



	
			All Times

			Times update at Solar Midnight

			
				
					
							Event
							Time
					

				
				
				
			


			✕
		



	

	
	
	




Original: https://sunclock.net/ · Discussion
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How to put 170 atoms in an atom

signoregalilei.com · 85 points · Discussion



You might already know that atoms are mostly empty space. Physical size behaves a bit weirdly at the atomic scale, but essentially the radius of an atom’s nucleus is tens of thousands of times smaller than the radius of an electron’s orbital. That’s the same ratio as a single grain of sand[bookmark: sdfootnote1anc]1 to a football field.[bookmark: sdfootnote2anc]2

So what can we fit in all that space? Well, if you build it just right, you can fit a bunch more atoms of the same element – theoretically over a hundred. Yes, scientists actually did this, and no, it doesn’t violate the laws of physics. You just need one really big atom, and a bunch of really cold normal ones.[bookmark: sdfootnote3anc]3

Let’s start with the big atom. An atom consists of a nucleus and the electrons that surround it. So if you want to make an atom bigger, you can move the outermost electron farther out from the nucleus. This is called “electron excitation”, and it happens when an electron absorbs extra energy and temporarily jumps to a farther out, more loosely bound orbital. This happens all the time: atoms in nature are constantly absorbing and releasing the energy around them.

As an electron gets bumped to higher and higher energy levels, the radius of its orbital gets bigger very quickly. But if we add too much energy, the electron flies away from the nucleus completely, and we’re left with an ion – not a complete atom. So we need to tune the energy we add very carefully. The biggest atoms we can create like this are called “Rydberg atoms” after Swedish physicist Johannes Rydberg. In 1888, Rydberg discovered a pattern in atomic spectra which would later lead to the theory of electron energy levels. In laboratories, Rydberg atoms can be over 1000 times wider than a normal atom – plenty of space to stuff some more atoms inside.



Johannes Rydberg: Not an atom, but made of atoms

But if the stuffed-in atoms have too much energy of their own, they’ll knock that carefully placed electron away. So we need to get rid of nearly all of their energy. For that, we can turn to an exotic state of matter called a “Bose-Einstein Condensate”, or BEC for short.

Remember that temperature is a measure of particles are bouncing around, so if you cool particles down you can get them to move slower and pack closer together. For certain atoms, at well under a millionth of a degree above absolute zero, a cluster of atoms will start to all share the same quantum state. This has all sorts of cool scientific implications, since it lets quantum physics researchers see quantum effects on a much larger scale, but for our purposes all we need to know is that the atoms in a BEC get really, really cold.



Density map of a BEC forming over time (left to right)

So in 2018, an international team of scientists created a BEC out of strontium atoms, and hit one of those atoms with a carefully tuned laser, exciting its outermost electron and turning it into a Rydberg atom. Several other atoms from the BEC were caught within that outer electron’s inflated orbital. Those interior atoms interacted slightly with the electron, and together formed something like a very bizarre molecule, called a “Rydberg polaron”.[bookmark: sdfootnote4anc]4 And according to the scientists’ computer simulations, up to 170 more strontium atoms could pack themselves into the Rydberg polaron.

So yes, you can fit a bunch of atoms in an atom. It’s unclear right now if Rydberg polarons will ever be directly useful to ordinary people, but they certainly have a lot to teach us about quantum mechanics and the way atoms work. And sometimes, that’s all the justification you need.

—



[bookmark: sdfootnote1sym]1 https://en.wikipedia.org/wiki/Unified_Soil_Classification_System





[bookmark: sdfootnote2sym]2 Either American Football or Association Football, to within the margin of error





[bookmark: sdfootnote3sym]3 https://www.sciencealert.com/exotic-new-matter-rydberg-polaron-molecule-bose-einstein-condensate





[bookmark: sdfootnote4sym]4 https://doi.org/10.1103/PhysRevLett.120.083401







Original: https://signoregalilei.com/2026/08/02/how-to-put-170-atoms-in-an-atom/ · Discussion
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GPU Offload in Rust: Portable, Safe, and Fast

arxiv.org · 80 points · Discussion


    
    
                
    View PDF
    HTML (experimental)

            Abstract:High-performance GPU programming has traditionally forced a compromise between execution efficiency and memory safety. While Rust guarantees compile-time memory safety for host CPUs via its strict ownership model, applying these constraints to massively parallel GPU execution environments has previously mandated either vendor-locked Domain-Specific Languages (DSLs) or escaping to explicit unsafe raw pointers. This paper presents a zero-overhead, multi-vendor GPU compilation framework built natively into the Rust compiler (rustc) and LLVM backends.

We leverage Rust's rich type system, ownership system, and strict aliasing guarantees (noalias) to efficiently manage and optimize data transfers through LLVM's Offload infrastructure. We expose the technical challenges of cross-vendor ABI lowering mismatches between Host and Device targets and introduce a two-pass compilation pipeline capable of safely handling both manual and compiler-generated memory movements. Evaluating our framework on RAJAPerf demonstrates that our rustc-based solution can generate competitive LLVM IR for GPU kernels, achieving a solid kernel performance against native, hand-optimized CUDA and HIP C++ baselines.
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Original: https://arxiv.org/abs/2608.13759 · Discussion
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Launch HN: Speko (YC S26) – OpenRouter for Voice AI

speko.ai · 78 points · Discussion

Hi HN! I'm Bek, founder of Speko, a platform that finds an optimal combination of speech-to-text, LLM, and text-to-speech models, given your constraints, among all our public benchmarked options, and tells you why.Demo: https://www.youtube.com/watch?v=no2LY2gRh-c
Typical production voice agent is an ensemble of three models: STT, an LLM, and TTS.
Each of those layers offers a dozen credible vendors, and each month there are new models on the market. Almost everyone evaluates once, picks a stack of their choice, and never rechecks because switching from a vendor to another involves yet another integration and arguments about the numbers.
The result is that you use voice agents running last quarter's models while better and cheaper options are available.
Before founding Speko, I spent four years as cofounder and CTO building voice agents for enterprises across Asia in 10+ languages. Each time a new speech model would arrive, we repeated the same ritual: hire native-speaking raters, benchmark it against our existing stack, and update production if it improved. Speko turns this process into an API. A team running thousands of calls a day told us: "we can literally go to this dashboard, switch the model, and it will do it for us."
How it works: you send a request with your optimization criteria (accuracy, latency, cost or balanced), language and region. The router filters to models which we measured for the given combination of constraints, benchmarks them, selects the winner, and returns a response with headers containing provider, model names, and the scores. The gateway prefetches signed session plans, so a new session dials the provider straight from memory; no control-plane round trip while a caller waits.
Failover happens only during connection setup stage: if the provider refuses the connection attempt, we start connecting to the runners-up.
Some of the customer stories: one founder came to us not knowing what to pick at all: he gave us his use case and now routes everything through the platform. A property management AI runs LiveKit in Python and had not updated STT or TTS since launch: they did not know their STT had high error rates on their calls, better options existed, and swapping always looked like an R&D project. One team did not know which models to pick for Spanish. A medical team did not know which STT handles medical vocabulary best. In every case we helped find the right stack from the benchmarks, and now they route through us.
The measuring part is public: we pass the same inputs to every model in one region in different dated runs and we publish the boards, including those where our selections perform worse than alternatives. A launch demo answers which 30-second clip sounds better; production asks which model survives minute eight, so we test spontaneous speech, money and dates, ten-minute takes, and the rankings change. We trained an automatic scorer for TTS naturalness on our blind head-to-head listening votes; on providers it has never seen a vote for, it picks the same winner our raters do about as often as raters agree with each other.
We don't train or sell models ourselves, that's precisely how we keep our rankings impartial.
We also open sourced the gateway for teams who want to avoid an extra network hop on the audio path and don't want to share keys with our cloud (https://github.com/SpekoAI/gateway, MIT): one Go binary, which is running as a sidecar in your agent's container, speaks one local protocol over Unix socket, pins provider hosts and attaches your keys. In BYOK mode it doesn't communicate with us at all.
Notice that the anonymous, content-free telemetry is enabled by default, and one env var disables it.
Cost: the gateway and BYOK setup will be free forever, we charge for the hosted router and managed keys with consolidated billing. Since we started the batch in late June, external usage has grown about 25 percent per week on average, front-loaded toward the launch weeks.
I would love feedback from the community: how do you pick speech models now, and what makes you trust the third-party benchmark?
https://speko.ai/


Original: https://speko.ai/ · Discussion
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Judge sets framework for Nine PBS to retrieve archival data

current.org · 78 points · Discussion



                                                        
A Denver District Court judge set a process for Nine PBS to retrieve its archival data and programming from Iron Mountain Data Centers during a Wednesday hearing.




The St. Louis station sued the information management company July 28 in Denver District Court seeking the return of approximately 50 terabytes of archival material stored in a Denver data center. 




The complaint alleged that Iron Mountain refused to return Nine PBS’ materials because OSS, the now-defunct company that the station had contracted with for storage services, technically owned “the physical services housing” the station’s data within Iron Mountain. 




District Court Judge Eric Elliff ordered Iron Mountain, which had a separate business relationship with OSS, to cooperate with Nine PBS in any way possible to retrieve the data. He found that the station is the rightful owner of the materials and entitled to recover them from OSS’ storage systems. 




Under his order, Nine PBS is to identify a third-party vendor, such as a former OSS employee, who can assist in accessing and retrieving the data from the infrastructure that’s housed in Iron Mountain’s center within 30 days. 




Elliff acknowledged the complexities of Iron Mountain’s position as a vendor to OSS, which, according to Nine PBS’ complaint, is in delinquency. Iron Mountain is the “custodian” of Nine PBS’ data, but it isn’t the vendor that contracted with the station to store and preserve its data. That obligation remains with OSS. Under the order, Nine PBS will pay Iron Mountain current and past-due fees for data storage, starting from when OSS stopped paying Iron Mountain for use of its data storage facility. 




In a statement to Current, Nine PBS VP and CCO Leah Freeman expressed gratitude to the court for providing a framework for the data retrieval. 




“We appreciate the Court’s thoughtful decision establishing a path forward to access and recover our archival materials, which the Court confirmed that Nine PBS rightfully owns,” Freeman said. “These archives represent an important part of our region’s history, and we look forward to ensuring their preservation and protection through the Court-approved process.”




During the hearing, Gregory Rich, an attorney representing Nine PBS, said the station seeks access to a physical cage where the data is housed within Iron Mountain’s facility. The station is in contact with a former OSS employee who is willing to help obtain the data. The attorney noted that the data could potentially be stored in physical form, such as tapes that could be easily retrieved. But if the materials are on a server, Nine PBS could lose the materials forever if Iron Mountain shuts it down. 




William Cravens, the attorney representing Iron Mountain, told the judge his client doesn’t know the format of Nine PBS’ materials that were stored by OSS. He expressed concern about whether Nine PBS’ archival material is lumped together with data from other OSS clients. Iron Mountain wants to avoid potentially corrupting the other data, Cravens added.




Elliff ordered the immediate return of any physical devices that hold Nine PBS’ data once access to OSS’ storage system is granted. If data retrieval turns out to be more complicated — if it is encrypted, for example — he will schedule another hearing to determine how to proceed. 




Once Nine PBS retrieves its data, the station must work with a third party to ensure that no data from other OSS customers is among those materials. 




Nine PBS’ complaint includes a list of the files that make up its 50 terabytes of data. Elliff ordered the parties to compare that list to the files recovered from OSS storage once the data is retrieved. 




He also ordered Nine PBS to defend and indemnify Iron Mountain should other data be corrupted in the process of retrieving its archival materials.




The judge ordered both parties to provide updates on the data retrieval process by Sept. 14. 

                                                    



Original: https://current.org/2026/08/judge-sets-framework-for-nine-pbs-to-retrieve-archival-data/ · Discussion
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Los Puesteros, solitary men who look after ranches and livestock in Patagonia

newyorker.com · 78 points · Discussion

In Patagonia, los puesteros look after other people’s livestock for not very much money, and sometimes go months without seeing anyone else.

[image: A man looking out of a window.]




The landscape in the southernmost part of Chilean Patagonia, often called the End of the World, has a post-apocalyptic quality. At the final stop, so to speak, before Antarctica, the weather is harshly volatile, and in the wilderness surrounding the few small cities and towns, civilization dwindles almost to nothing. Most of the human presence in that region is transient—tourists who marvel at nature and soon depart. But a small number of people do live on the land, in isolated cabins, often going weeks, and sometimes months, without seeing one another, or anyone else. Known as puesteros, they are solitary men employed by landowners to look after ranches and livestock. Because this onerous and not very lucrative work is unappealing to younger generations, the puesteros are an aging breed, with few lined up to replace them.

[image: A man on a horse in snow.]
[image: A seated man near a wooden fence.]

[image: A tree in a landscape.]

In 2018, during a nine-month stay in Patagonia, the Dutch photographer Pie Aerts often spotted puesteros from a distance: lone figures atop horses, silhouetted against the horizon. “In that huge landscape, they appeared stoic, but extremely vulnerable, as well,” Aerts told me recently. Those distant encounters were the whole of his contact with the men during that trip; it wasn’t until the compulsory lockdown of 2020, which Aerts endured back home, in Amsterdam, that he began to consider the effects of prolonged isolation. Recalling his visions of puesteros, he searched for more information online and came across a short documentary that chronicled their seclusion. He reached out to the film’s director, Matías Bolla, an Australian filmmaker of Chilean descent who was also spending quarantine in his home country. The exchange led the pair back to Chile in 2022, on the first of several trips that have resulted in a feature-length film, currently in post-production, and the photo book “Coirón” (GOST Books), which takes its title from an unusually resilient grass that is native to the region.

[image: A man seated at a dining table.]

[image: A rosarie in a window.]
[image: Image may contain Stain Leaf and Plant]
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The book features portraits of puesteros between shots of domestic settings and local landscapes—the little that belongs to them and the vastness that does not. Though Aerts initially intended to focus on solitude, he came to see that the lives of these men were equally shaped by precarity and dispossession, by “the fear of retirement that they all carry, with few pension funds or social-welfare conditions for them in place,” Aerts said. He quoted a puestero who said, “What a shame to come to love the land that will never be mine.” In one photo from the book, two paltry berries rest on a man’s open palm, fresh soil under his fingernails.
[image: A hand holding strawberries.]


[image: A bedroom with many posters.]

Outside the modest cabins, seasons pass. One stands starkly in the dead white of winter; another appears almost to melt into the pink-hued mountains surrounding it. Inside the homes, sunlight falls on faded posters, worn furniture, and an old radio by a window. Other photos present less legible scenarios. There is a taxidermied puma lying in the middle of an abandoned room, five taxidermied armadillos arranged on a couch, three mattresses collapsed under an overcast sky. These images baffle, then linger, suggesting that life in this remote countryside is stranger than we may understand it to be.

Aerts is not fluent in Spanish; during visits with the men, Bolla conducted interviews while Aerts sat in the background, absorbing what he could. This turned out to be a fertile constraint. His relationships with the puesteros were largely built on nonverbal exchanges: playing music, cooking dinner, sharing in stillness. “Sometimes it was required to sit in a room and not speak at all, just listening to the wind,” Aerts said. “It was a big shock for me, coming from a world where everything is so connected, and where we’re always filling the void.” Silence is palpable in the portraits of the men, photographs that show hardship coexisting with resilience, that quiver with pathos but do not collapse.


	
	
	A scientist with a Ph.D. from Harvard fatally shot three of her colleagues. Then revelations about her family history came to light.

	
	






Original: https://www.newyorker.com/culture/photo-booth/the-lonely-men-at-the-end-of-the-world · Discussion
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How I developed an Am29000 C compiler and web browser

nanochess.org · 69 points · Discussion



by Oscar Toledo G. Aug/16/2026

[image: My emulated windowed operating system running in G11V2 (Am29000 homebrew computer)]

If you have read my previous article, you’ll know that I developed a windowed operating system in 32-bit machine code for a homebrew computer based on the Am29000 processor. In this article, I’ll talk about the development of my C compiler for these processors, and a web browser.



    The time period was between Christmas 1998 and my birthday in 1999. I was age 20, Internet was spreading like fire in Mexico, Bruce Willis just saved the Earth from a giant asteroid, new careers emerged for the nascent Internet (it was a gold year for graphic designers), people was scared that the year 2000 bug would trigger a digital armageddon (even the Simpsons ran an episode where Homer forgets updating the computers), and Arnold Schwarzenegger was killing demons with bullets in End of Days.


Find me a C compiler


    Along 1997, I developed some utilities, printer drivers (I had an HP DeskJet 500, and managed to print in color in the Epson Stylus 600), and even managed to send and receive fax using the modem card. It was a time when everyone asked if you had a fax machine to send you advertisements, or to get information. We even bought a fax machine, and the next year, no one asked again for a fax. Welcome to the e-mail!



Anyway, working in machine code was hard, and it was like doing a deep dive in muddy water. Unless you get a dive mask to see under (the notes about addresses and some documentation), you’ll get more and more lost.


[image: Advertisement for computers being sold in Mexico around June 1998]

Even with all my teen energy, I started to get tired, because I couldn’t code new functions without devising a careful memory planning, how to move the code to make space, or worst, relocate several jumps and introducing unexpected bugs because I missed one change. At some point, I just thought “this could grow” and inside the code you can find sequences of 5 to 10 NOP instructions for further expansion. Another thing you can find is routines out of place, because these didn't fit the original place.



As I was already a regular visitor to an Internet café (or more known in Mexico as cybercafé). One of the first Internet café was located just crossing the street from the now defunct Bazar Pericoapa, and it also served coffee. We browsed the Internet at the rhythm of "Ciega, sordomuda", "Amor de papel", “Laura no esta” and “Barbie girl”. Of course, they soon recognized their mistake when cappuccinos and expressos were spilled into keyboards, and coffee was never served again.



I was searching anything about the Am29000 processor, and I found about the High-C 29k compiler, and GNU C compiler v2.8.1 with support for Am29000. I had no way of buying the High-C 29k compiler, so I could download only the GCC sources, and I found it required at least 2 mb. of RAM in the computer (and probably more if we think in the virtual memory), when my computer only had 512 kb of RAM. Worst, it required two more programs: Flex and Bison.



Also it required a lot of support from the underlining operating system, that I barely had (plus an assembler and a linker). I needed to bootstrap the compiler somehow, but I was completely unwilling to port two big programs for a single use. So, I resorted to a closer galaxy: my C compiler for the transputer.



My main problem is the completely different architecture of the Am29000 processor with many registers. I couldn’t figure how to assign the registers in my single pass compiler. It was pretty important that normal variables could be kept in local registers, but if a single indirection appeared (for example, 
&a) then that variable should be kept in memory.




My first try was a port of the Small-C compiler to Am29000, I know I did it because I made a note in my daily log in December 1997. Probably it was an utter failure and lacking usefulness, because there’s no further mention of it.



Again in February 2, 1998 I mention i needed urgently a C compiler, and I installed DJGPP (a GCC compiler ported to MS-DOS) on a 80486 PC to help with development. I couldn’t use the transputer as it only had 128 KB of onboard RAM.



DJGPP is the abbreviation of DJ G++, I cannot say how so much DJ Delorie helped to developers all around the world when the compilers were still sold for big prices, and this guy created a version of the GNU C++ compiler for DOS that worked right away.


Growing a compiler in the tree


It was until May 6, 1998 when I took the source code of my C compiler for transputer, and managed to compile it with DJGPP as a test. This means I had to replace my non-standard input/output functions with standard C library functions.



My daily log didn’t include any further information, but while searching for more data, I found I preserved all the steps of the Am29000 C compiler creation in a floppy disk. Here is a picture of the floppy disk with my C compiler progression. I had a vague idea of source code control because I had read about SCCS (Source Code Control System), and my approach was “copy all the daily files into a floppy disk”.


[image: My floppy disk with my enhanced C compilers.]


This floppy disk contains two enhanced transputer C compilers, and the first version of my Am29000 C compiler.



This transputer C compiler now worked in a PC machine the same as in the original transputer. The tree expressions were preserved in arrays. One array for pointing to left nodes, another array for pointing to right nodes, another array for node value, and another array for node type. Of course, this means you couldn’t create complex expressions without expanding the array as needed. You can find this compiler in my transputer git in the directory cc0.



This is a code excerpt of the expression tree as an array (function 
crea_nodo):




  ++ultimo_nodo;
  if(ultimo_nodo == TAM_ARBOL) {
    error("Expresión muy compleja");
    cancela();
  }
  nodo_izq[ultimo_nodo] = izq;
  nodo_der[ultimo_nodo] = der;
  oper[ultimo_nodo] = op;
  esp[ultimo_nodo] = val;
  regs[ultimo_nodo] = 0;
  regsf[ultimo_nodo] = 0;



I slowly created a plan: There was a single way of creating an Am29000 code generator. I needed to parse the whole function into memory, then I would know how many local registers were required, detect references to local variables, and then I could build a register allocator.



Next, I redesigned the expression tree generator using dynamic memory (
malloc/
free), and using 
struct. It was still made for the transputer (see the cc1 directory). Per my notes, on breaks I was also playing a demo of Tomb Raider 2.




This is a code excerpt of how the node creation code changed:



  ultimo_nodo = malloc(sizeof(struct nodo));
  if (ultimo_nodo == NULL) {
    error("Expresión muy compleja");
    cancela();
  }
  /* ... */ 
  ultimo_nodo->izq = izq;
  ultimo_nodo->der = der;
  ultimo_nodo->oper = op;
  ultimo_nodo->esp = val;
  ultimo_nodo->regs = 0;
  ultimo_nodo->regsf = 0;


This code is far more legible than the original one, and also it is only limited by the total of memory available.


In May 13, 1998, I finally bite the bullet, and I started to work in the main parser to save all of the code in an intermediate representation in trees with linked lists. A sequence of statements became a linked list, and any nested statement became a branch in the list. I got a cold this time, I watched “The Jungle Book” with Jason Scott Lee in Laserdisc, and after I recovered I went directly to create the code generator for the Am29000 processor.



The whole port took me well over two weeks, and I had to make several small tests for the code generator. For example, this is the code generator in the transputer:



/*
** Codigo para cada operador binario, y algunos unarios.
*/
gen_oper(oper, rev)
  int oper, rev;
{
  if (oper == N_NULO) return;
  if (oper == N_CUENTA)
    emite_linea("wcnt");
  else if (oper == N_OR)
    emite_linea("or");
  else if (oper == N_XOR)
    emite_linea("xor");
  else if (oper == N_AND)
    emite_linea("and");
  else if (oper == N_IGUAL) {
    emite_linea("diff");
    emite_linea("eqc 0");
  } else if (oper == N_SUMA)
    emite_linea("bsub");
  else if (oper == N_MUL)
    emite_linea("prod");



    And this is the same fragment for the Am29000 processor:



/*
** Codigo para cada operador binario, y algunos unarios.
*/
gen_oper(oper, inmediato, reg1, reg2, constreg, control)
  int oper, inmediato, reg1, reg2, constreg, control;
{
  int reg;

  if (oper == N_OR || oper == N_AOR) {
    gen_inst1("or", inmediato, reg1, reg2, constreg);
  } else if (oper == N_XOR || oper == N_AXOR) {
    gen_inst1("xor", inmediato, reg1, reg2, constreg);
  } else if (oper == N_AND || oper == N_AAND) {
    gen_inst1("and", inmediato, reg1, reg2, constreg);
  } else if (oper == N_CD || oper == N_ACD) {
    gen_inst1("sra", inmediato, reg1, reg2, constreg);



    The transputer with its stack architecture takes care of the register usage, but in the Am29000 the compiler controls how each register is used. And now for just an example of the complexity of the processor, this is the code for starting a C function:



/*
** Prologo de función:
**
** o Asigna las variables virtuales a los registros o a la memoria.
** o Asigna el espacio requerido.
** o Copia los argumentos de la entrada (si es requerido)
*/
prologo_funcion()
{
  int variable, temp, por_copiar = 0, posicion, registro;

/*
** Asignamos los registros (por el momento no se sabe si van a ser locales
** o globales), también asignamos espacio en la pila pero aún falta
** determinar si va a ser corrida para hacer espacio a argumentos que
** deben ser copiados.
*/
  variable = 0;
  while (variable < variables_virtuales) {
    switch (virtuales[variable] & 3) {
      case 0:   /* Variable para asignar como se pueda */
        if (virtuales[variable + 1] != 0) {  /* ¿ Necesita apuntador ? */
          virtuales[variable] = (pila << 2) | 1;
          pila += virtuales[variable + 2] ? 8 : 4;
        } else {                             /* No, queda en registro */
          if (virtuales[variable + 2])       /* Alinea punto flotante */
            pila_regs = (pila_regs + 1) & ~1;
          virtuales[variable] = pila_regs << 2;
          pila_regs += virtuales[variable + 2] ? 2 : 1;
        }
        virtuales[variable + 1] = 0;
        break;
      case 1:   /* Variable que debe quedar en memoria */
        temp = virtuales[variable] >> 2;
        virtuales[variable] = (pila << 2) | 1;
        pila += temp;
        virtuales[variable + 1] = 0;
        break;
      case 2:   /* Cálcular cuantos argumentos debemos copiar */
        if (virtuales[variable + 1] != 0)    /* ¿ Necesita copiar ? */
          por_copiar += virtuales[variable + 2] ? 8 : 4;
        break;
    }
    variable += 3;
  }
/*
** Corremos la pila para hacer espacio a los argumentos que deben copiarse,
** también copiamos los argumentos y pre-asignamos registros a los args.
*/
  pila += por_copiar;
  variable = 0;
  while (variable < variables_virtuales) {
    switch (virtuales[variable] & 3) {
      case 1:   /* Variable que debe quedar en memoria */
        virtuales[variable] = (((virtuales[variable] >> 2) +
                                por_copiar) << 2) | 1;
        break;
    }
    variable += 3;
  }
  if (pila != 0)
    gen_inst1("sub", SI, 125, 125, pila);
  pila_regs = (pila_regs + 1) & ~1;
  posicion = 0;
  variable = 0;
  while (variable < variables_virtuales) {
    switch (virtuales[variable] & 3) {
      case 2:   /* Copiamos los argumentos requeridos */
        if (virtuales[variable + 1] != 0) {
          virtuales[variable + 1] = 0;
          registro = virtuales[variable] >> 2;
          virtuales[variable] = (posicion << 2) | 1;
          if (posicion == 0) {
            gen_inst2("store 0,4,", NO, registro + 128, 125);
            posicion += 4;
            if (virtuales[variable + 2]) {
              gen_inst1("add", SI, 96, 125, posicion);
              gen_inst2("store 0,4,", NO, registro + 128, 96);
              posicion += 4;
            }
          } else {
            gen_inst1("add", SI, 96, 125, posicion);
            gen_inst2("store 0,4,", NO, registro + 128, 96);
            posicion += 4;
            if (virtuales[variable + 2]) {
              gen_inst1("add", SI, 96, 96, 4);
              gen_inst2("store 0,4,", NO, registro + 129, 96);
              posicion += 4;
            }
          }
        } else {
          if (total_regs == -1 && pila_regs <= 4)
            temp = 128;
          else if (total_regs == -1)
            temp = 130 + pila_regs;
          else
            temp = 130 + total_regs + pila_regs;
          virtuales[variable] = (((virtuales[variable] >> 2) + temp)
                                 << 2) | 2;
        }
        break;
      case 3:    /* Ajustamos los argumentos que vienen en memoria */
        virtuales[variable + 1] = 0;
        virtuales[variable] = (((virtuales[variable] >> 2) + pila) << 2) | 1;
        break;
    }
    variable += 3;
  }
  if (total_regs == -1 &&    /* Si no se llama ninguna función y solo hay */
      pila_regs <= 4) {      /* 4 registros utilizados o menos, */
    pila_regs = 0;           /* No nos hace falta la pila de registros */
    variable = 0;
    while (variable < variables_virtuales) {
      switch (virtuales[variable] & 3) {
        case 0:    /* Asignar registros gr116 - gr119 */
          virtuales[variable] = ((virtuales[variable] >> 2) + 116) << 2;
          break;
        case 2:    /* Los parametros siguen en locales */
          virtuales[variable] &= ~3;
          break;
      }
      variable += 3;
    }
  } else {                   /* Pedimos espacio en la pila de registros */
    variable = 0;
    while (variable < variables_virtuales) {
      switch (virtuales[variable] & 3) {
        case 0:    /* Asignar registros locales */
          virtuales[variable] = ((virtuales[variable] >> 2) +
                                  total_regs + 130) << 2;
          break;
        case 2:    /* Los parametros ya tienen sus posiciones */
          virtuales[variable] &= ~3;
          break;
      }
      variable += 3;
    }
    pila_regs += total_regs;
    pila_regs += 2;
    if (pila_regs > 128)
      error("Demasiadas variables locales");
    else if (pila_regs + pila_args > 508)
      error("Demasiados argumentos");
    gen_inst1("sub", SI, 1, 1, pila_regs << 2);
    emite_linea("asgeu 64,gr1,gr126");
    gen_inst1("add", SI, 129, 1, (pila_regs + pila_args) << 2);
  }
}



    Each C local variable, including function arguments, becomes a "virtual" variable (in my line of thought it was a variable that wasn't assigned to anything yet, so it is virtual). Type 0 is a normal variable (with an indirection count to detect if it should be copied to memory), type 1 is an array, and type 2 is an argument (again with the indirection count).



    It makes space in the memory stack (gr125) if required, then it copies any arguments that should be in memory (passed structs, or because the & operator is used), and after doing this it proceeds to assign local registers for the remaining variables. It is pretty advanced the detection of zero function calls to avoid completely the stack frame and use gr116-gr119 as local registers, and finally comes the very simple stack frame creation in three instructions (
sub, 
asgeu, and 
add)




    The function epilogue in turn looks pretty simple:



epilogo_funcion()
{
  if (buffer_vacio)
    return;
  if (pila_regs != 0) {
    gen_inst1("add", SI, 1, 1, pila_regs << 2);
    if (pila == 0)
      gen_libre(0);
    else
      gen_inst1("add", SI, 125, 125, pila);
    emite_linea("jmpi lr0");
    emite_linea("asleu 65,lr1,gr127");
  } else {
    if (pila != 0)
      gen_inst1("add", SI, 125, 125, pila);
    estado_buf[total_lineas] = 10;
    emite_linea("jmpi \1\1\1\1\1\1\1lr0");
    gen_libre(1);
  }
  vacia_buffer();
}



    This first version of the C compiler source code for the Am29000 is available in 
my git in the cc directory.




At the same time I was doing the work in the compiler, I was also developing the assembler to process the Am29000 instructions into a binary, along a small library to interface it to my windowed operating system.



The assembler is pretty small and direct because the Am29000 instruction set is orthogonal, this means the registers can be used interchangeably in any instruction, and there is symmetry in the instructions (for example, all arithmetic/logical instructions have three operands). This early MS-DOS version of the assembler is also available in my git in the 
asm directory.




Finally, I started translating the compiler to my operating system. It took me a while to make it to compile itself because the memory leaks filled the small RAM. The major bug was that I forgot to free the memory for expression trees after processing each function. Anyway, I had a ton of bugs in the code generator which required urgent corrections, and it was until May 27, 1998 when the compiler became able to generate the same assembler listing as the PC version.



To assemble the compiler output, I needed an assembler running inside the operating system, so I printed the source code of the assembler I wrote in C language with the PC, and ported it by hand to machine code. Finally in Jun 1, 1998 I was able to compile the C compiler, assemble it, and generate exactly the same binary each time. 



I couldn’t find any traces of that machine code assembler, but as I was thinking about it, I remember that I managed to compile the C version, and I was so happy that I simply moved the assembler to the right folder to test the compiler with it, and it worked, but I noticed a few minutes later that I had overwritten my machine code assembler. 



I had a C compiler, but no way to edit programs, so I started coding the text editor in machine code in June 22, 1998, and I got a working text editor by July 1. The text editor was 50k of machine code, and it would be deployed like that for several years. So far this was two full months to create a complete development environment (text editor, C compiler, and assembler)



Once the text editor was ready, I was able to iron out the compiler bugs one by one, like the buggy floating-point support, the wrong struct assignment, and non-efficient code. The final test was compiling the 3D polygonal modeler I built for my transputer operating system, and this was the final nail in the transputer coffin.


Now for the windowed OS


Originally the C compiler was written for the G11V1 computer, and all of this was developed with a SCSI hard disk. I don’t have even the slightest idea of where could it be. This was only for a few months, as in June 18, 1998 I ported everything to the new G11V2.



The main difference between both systems was the byte order. G11V1 has big-endian byte order, and G11V2 has little-endian byte order. This was relatively easy because the Am29000 processor has a Byte Order bit that can be configured.



Also the G11V2 used ISA slots, and had three PCI slots (recycled connectors from 486 motherboards). This was because the ISA cards were being phased out, and the new video cards come as PCI.



This article is possible because I put together seven floppies with the almost complete files for my operating system including source code and support programs. Three are from December 30, 1998, and four are from April 24, 1999. It was an information explosion from the single floppy disk from Spring 1997.


[image: My floppy disk set of backups from 1998 and 1999.]


    My floppy disk set of backups from 1998 and 1999.



However, these floppies didn’t cover the windowed operating system because it was in ROM. The G11V2 started with 512 KB of RAM, and a way to get more space for programs was moving the operating system right into the 1 MB. of ROM, releasing 256 KB of memory for programs. So I looked into my archives trying to find the EPROM image of the G11V2.



I finally found two images of the windowed operating system (simply named FENIX.BIN). For some reason, I never updated the copyright messages, so both were pretty similar. 



It took me like 2 hours of boring binary comparison until I discovered the table of window classes. Some functions still were at 0x000f0000 thru 0x000fffff while in the other version these were at 0x00030000 to 0x0003ffff. This was for making space for another program inside the ROM.



Finally, I found the copyright date that I was looking for: It read 1996-1999 in the ROM with functions at 0x000f0000 to 0x000fffff. And 1996-2000 in the other ROM with functions at 0x00030000 to 0x0003ffff. 


Let’s load this in the emulator


I needed to put this in the emulator, make sure the little-endian byte order was selected, and try to run it. I expected a few hurdles in the way, because the G11V2 computer uses a PCI video card.



After putting together the ROM file, it booted in a very similar way, again I patched the gr95 register to 0x00040040 to avoid the traps running the math emulation code. The first stop indeed was a 
LOAD 0,0x00,gr98,gr96 instruction where it used the address 0xc8000000.




This address gets the PCI configuration space for the first slot. If it doesn’t find a card, it tries two more addresses 0xd0000000 and 0xe0000000.



I was surprised to see this code:



0x0004A810: 0x03006400  CONST gr100,0x0000
0x0004A814: 0x02086400  CONSTH gr100,0x0800
0x0004A818: 0x03006000  CONST gr96,0x0000
0x0004A81C: 0x02c06000  CONSTH gr96,0xc000
0x0004A820: 0x92606064  OR gr96,gr96,gr100
0x0004A824: 0x16006260  LOAD 0,0x00,gr98,gr96
0x0004A828: 0x03106300  CONST gr99,0x1000
0x0004A82C: 0x02006301  CONSTH gr99,0x0001
0x0004A830: 0x60636263  CPEQ gr99,gr98,gr99
0x0004A834: 0xac006306  JMPT gr99,0x0004a84c
0x0004A838: 0x70400101  NOP



It tries to find a SYM53C810 SCSI card. I had forgotten completely about it. It isn’t required now, because I can patch out the SCSI controller and reuse my subset of SCSI commands to handle an emulated hard disk drive. In my daily log I was incredibly happy I got the SYM53C810 manual direct from the manufacturer so I could do faster SCSI access.



The following code was this one:



0x0004C23C: 0x03006600  CONST gr102,0x0000
0x0004C240: 0x02086600  CONSTH gr102,0x0800
0x0004C244: 0x03006000  CONST gr96,0x0000
0x0004C248: 0x02c06000  CONSTH gr96,0xc000
0x0004C24C: 0x92606066  OR gr96,gr96,gr102
0x0004C250: 0x16006160  LOAD 0,0x00,gr97,gr96
0x0004C254: 0x03c36280  CONST gr98,0xc380
0x0004C258: 0x02006204  CONSTH gr98,0x0004
0x0004C25C: 0x03006301  CONST gr99,0x0001
0x0004C260: 0x16046462  LOAD 0,0x04,gr100,gr98
0x0004C264: 0x60656461  CPEQ gr101,gr100,gr97
0x0004C268: 0xac006506  JMPT gr101,0x0004c280
0x0004C26C: 0x03006400  CONST gr100,0x0000
0x0004C270: 0xb4ff63fc  JMPFDEC gr99,0x0004c260
0x0004C274: 0x15626208  ADD gr98,gr98,0x08
0x0004C278: 0xa0ff00f3  JMP 0x0004c244
0x0004C27C: 0x81666601  SLL gr102,gr102,0x01
0x0004C280: 0x15606204  ADD gr96,gr98,0x04
0x0004C284: 0x16046060  LOAD 0,0x04,gr96,gr96
0x0004C288: 0x70400101  NOP
0x0004C28C: 0xc8008060  CALLI lr0,gr96
0x0004C290: 0x70400101  NOP



It again reads the PCI configuration space, and tries to find one of the supported video controllers:



0x0004C380: 0x00b81013  ???
0x0004C384: 0x00060000  ???
0x0004C388: 0x96601023  XNOR gr96,gr16,gr35
0x0004C38C: 0x00062000  ???
0x0004C390: 0x00a01013  ???
0x0004C394: 0x00064500  ???



The vendors ID are two for Cirrus Logic cards (GD-5440 and GD-5446) and one for a Trident TGUI-9685 (that just happens to have the same number as a TGUI-9660). I’m glad to see that https://pci-ids.ucw.cz/ still exists! We used to bought discarded PCI cards with no labels, and use this site to discover what was it.



For my purposes, the GD-5440 is the easiest to get working, as it is basically a GD-5429 modified to have PCI bus. The PCI configuration space contains the headers for the cards in the slots. For emulation (and in order to patch minimally the OS), I’ve implemented only a stub header for the video card.



I copied my GD-5429 driver almost directly, expecting it to fail when it was required. However, a port 0x0a79 access got me completely disoriented, a few minutes later, I remembered this was ISA Plug&Play. For a while, Microsoft determined a standard to create an auto-configuration protocol for ISA cards, so Windows 98 could detect automatically the card type. It was mostly used for sound cards, and then forgotten completely when PCI sound cards appeared.



I started by patching the write to ISA port 0x0a79, and then I saw how the code tried to read and I had to patch 0x020b, 0x020f, 0x0213... what the heck? I had to analyze the code to see that the code probes all ports starting from 0x020b and up to 0x0303. You can see this code at 0x00068980. If for some reason the OS crashes, it generates a whole ROM disassembly, a whole RAM disassembly, and a RAM dump.



And finally the moment came! My code tried to write to the PCI headers of the video card to enable it (I put a stub there), and then it tried to read a video register:



0x0006472C: 0x030382d4  CONST lr2,0x03d4
0x00064730: 0x02808200  CONSTH lr2,0x8000
0x00064734: 0x03008311  CONST lr3,0x0011
0x00064738: 0x1e418382  STORE 0,0x41,lr3,lr2
0x0006473C: 0x15828201  ADD lr2,lr2,0x01
0x00064740: 0x16518382  LOAD 0,0x51,lr3,lr2
0x00064744: 0x0b838300  EXBYTE lr3,lr3,0x00



This extremely hideous code is because the processor reads everything as a word, and then it needs to extract the byte from the PCI I/O word (the ISA code looked more legible *sigh*)



And finally it tried to write to the video memory:


CL-GD5440: Unhandled 32-bit write to 0x81000000


This means the whole video memory is in a linear map, and of course, it simplifies a lot the video emulation. Having linear video memory was a dream at the time because it also guaranteed faster access. I also got a different access type to the bitblt engine:


CL-GD5440: Unhandled 32-bit write to 0x800b8008


These are the same bitblt registers but mapped in a different way called MMIO (Memory Mapped I/O) using the old CGA address. I had to download the CL-GD5440 User’s Manual from https://www.vgamuseum.info/index.php/cpu/item/143-cirrus-logic-cl-gd5440




After adding the memory handling, I reached the point where I could see the wallpaper. It looked nice! Although with a bug in the cursor color. This was because the data is written as a word to the PCI bus, with the byte in the place where the PCI card looks for the byte! But my code still expected the byte in the lower bits.


[image: The first boot up of my windowed operating system with the emulated PCI video card.]


The first boot up of my windowed operating system with the emulated PCI video card.



It got stuck, and I was pretty sure a menu button should appear on the screen to run programs. I couldn’t find anything obvious, until I enabled the debug log again. It tried to changed the keyboard leds, and the status port didn’t returned a ready state so it entered an infinite loop. I put a stub, and then I could see the operating system bar at the top, and the letters were trash. Yes!!!!



I forgotten completely that the GD5440 chip could receive the bitmap for bitblt expansion directly through the main memory address. Once the bitblt is programmed for a bitmap expansion (with or without transparency), it disconnects the bus from the memory, and instead takes any access as bitmap data. You can write the bitmap in chunks of 32 bits at a time, and of course it was 4x faster than the old method of writing a single byte to RAM in Write Mode 4.



I had to separate the bitblt emulation and made it a simple state machine. When a memory access appears it is feed to the bitblt, expands it, and keeps working until the full rectangle is processed.



I only had to do a further correction in the access to the memory as 16-bit where it could draw only the left-side pixels because I applied the word mask before checking for high or low word.


A big hard drive! 80 mb


The windowed operating system has a hard-coded program menu that calls programs in predefined locations in the hard drive. I modified the 
buildboot.c program to create boot sectors with little endian byte order, and also to create hard disk images.




The original G11V2 computer used a 80 mb. SCSI hard drive that sounded like a plane turning engines on, however, for this resurrected demo I don’t need so much space. I preferred to limit it to 40 megabytes.



We need a minimum program to be able to handle everything in an easier way: Archivero. I started building a floppy disk image to be dragged and dropped in the hard disk image.



Now it is time to test if it works. Let’s build the floppy disk image along an empty hard disk image. At this point I decided the emulator should detect the computer type by the size of the input image, if you drop first an image bigger than 1.44 mb. it decides it is a G11V2 (so it can still work for emulating the G11V1 of my previous article). Oops! I forgot completely I didn’t made yet the storage and keyboard patch.



After coding the patch to call the SCSI emulation and handle the SDL keys untranslated, I lost almost 3 hours trying to discover why no sector read was made. This time, the file system wrapper called the SCSI initialization, as it didn’t found the SCSI card (the code I shown first) then it never tried to look for the drives. The solution: a single instruction 
CONST gr96,1 patched into the SCSI layer initialization.




I had a small bug in 
buildboot.c, it still built the FAT entries in big-endian format. So no file could be read. I also had to add conversion from UTF-8 to my local format, because most of my files have accents in its names.




I noticed also the 40 MB hard drive image was detected as 24,576 kb. (or around 24 MB). I went to the filesystem detection code:



0x0004E5C0: 0x15607d08  ADD gr96,gr125,0x08
0x0004E5C4: 0x16046060  LOAD 0,0x04,gr96,gr96
0x0004E5C8: 0x03316161  CONST gr97,0x3161
0x0004E5CC: 0x02476131  CONSTH gr97,0x4731
0x0004E5D0: 0x60606061  CPEQ gr96,gr96,gr97
0x0004E5D4: 0xa4006035  JMPF gr96,0x0004e6a8
0x0004E5D8: 0x15607d04  ADD gr96,gr125,0x04
0x0004E5DC: 0x16046060  LOAD 0,0x04,gr96,gr96
0x0004E5E0: 0x03616161  CONST gr97,0x6161
0x0004E5E4: 0x02706140  CONSTH gr97,0x7040
0x0004E5E8: 0x60606061  CPEQ gr96,gr96,gr97
0x0004E5EC: 0xa400602f  JMPF gr96,0x0004e6a8
0x0004E5F0: 0x15607d10  ADD gr96,gr125,0x10
0x0004E5F4: 0x15618a40  ADD gr97,lr10,0x40
0x0004E5F8: 0x03006206  CONST gr98,0x0006
0x0004E5FC: 0x16046360  LOAD 0,0x04,gr99,gr96
0x0004E600: 0x15606004  ADD gr96,gr96,0x04
0x0004E604: 0x1e046361  STORE 0,0x04,gr99,gr97
0x0004E608: 0xb4ff62fd  JMPFDEC gr98,0x0004e5fc
0x0004E60C: 0x15616104  ADD gr97,gr97,0x04



Not very helpful, it only detects the signature G11a (0x47313161) and the special NOP (0x70406161), then it copies eight words of data into the drive structure. It immediately gets the free space with this routine:



0x0004E7F4: 0x03008700  CONST lr7,0x0000
0x0004E7F8: 0xa800801b  CALL lr0,0x0004e864
0x0004E7FC: 0x15829200  ADD lr2,lr18,0x00
0x0004E800: 0x61616000  CPEQ gr97,gr96,0x00
0x0004E804: 0xa4006106  JMPF gr97,0x0004e81c
0x0004E808: 0x15629270  ADD gr98,lr18,0x70
0x0004E80C: 0x16046362  LOAD 0,0x04,gr99,gr98
0x0004E810: 0xa4006303  JMPF gr99,0x0004e81c
0x0004E814: 0x70400101  NOP
0x0004E818: 0x1e048362  STORE 0,0x04,lr3,gr98
0x0004E81C: 0x8362611f  SRL gr98,gr97,0x1f
0x0004E820: 0x14878762  ADD lr7,lr7,gr98
0x0004E824: 0xb4ff85f5  JMPFDEC lr5,0x0004e7f8
0x0004E828: 0x15838301  ADD lr3,lr3,0x01



You can see 
SRL gr98,gr97,0x1f and 
ADD lr7,lr7,gr98 to count the total number of zero blocks (free blocks). It reads an entry from the FAT using this subroutine:




0x0004E864: 0x25010120  SUB gr1,gr1,0x20
0x0004E868: 0x5e40017e  ASGEU 0x40,gr1,gr126
0x0004E86C: 0x15810130  ADD lr1,gr1,0x30
0x0004E870: 0x15878a5c  ADD lr7,lr10,0x5c
0x0004E874: 0x16048787  LOAD 0,0x04,lr7,lr7
0x0004E878: 0x08870087  CLZ lr7,lr7
0x0004E87C: 0x3587871f  SUBR lr7,lr7,0x1f
0x0004E880: 0x80868b87  SLL lr6,lr11,lr7
0x0004E884: 0x15858a54  ADD lr5,lr10,0x54
0x0004E888: 0x16048585  LOAD 0,0x04,lr5,lr5
0x0004E88C: 0x15848a48  ADD lr4,lr10,0x48
0x0004E890: 0x16048484  LOAD 0,0x04,lr4,lr4
0x0004E894: 0x08840084  CLZ lr4,lr4
0x0004E898: 0x3583841f  SUBR lr3,lr4,0x1f
0x0004E89C: 0x82868683  SRL lr6,lr6,lr3
0x0004E8A0: 0x15848a40  ADD lr4,lr10,0x40
0x0004E8A4: 0x16048484  LOAD 0,0x04,lr4,lr4
0x0004E8A8: 0x08840084  CLZ lr4,lr4
0x0004E8AC: 0x3584841f  SUBR lr4,lr4,0x1f
0x0004E8B0: 0x82868684  SRL lr6,lr6,lr4
0x0004E8B4: 0x14848483  ADD lr4,lr4,lr3
0x0004E8B8: 0x14838685  ADD lr3,lr6,lr5
0x0004E8BC: 0xa8008017  CALL lr0,0x0004e918
0x0004E8C0: 0x15828a00  ADD lr2,lr10,0x00



My mistake now was pretty clear. The eighth word (offset 0x5c in the drive structure) should be the size of each FAT entry, while the fifth word (offset 0x50 in the drive structure) should be the pointer to the first block of the root directory. I had interchanged places.



I updated 
buildboot.c with the corrections, and the hard disk image said correctly 40,932 kb. free.



Putting all together


With the C compiler, assembler, and text editor put together in the hard disk image (and the 1999 library), I tried to compile one of the operating system games. It compiled, and assembled, and then crashed. I reviewed the executable and it had “bugs”, like improper instructions in the wrong places, and the first 
JMP instruction was replaced with a 
CONST instruction.




Maybe the string comparison in the assembler triggered a bug? I inserted debug code in the emulator to see the input strings and the assembled instruction output, and it was right!



I remembered the binary was generated directly into the output file, and then the assembler goes back to patch undefined labels. I saw an apparent bug on seeking back into the file.



Maybe the filesystem had a bug that had been corrected? I did a comparison of the 1999 version against the 2000 version, and no changes. In the process I made a few annotations of addresses:



	0x0004ceb0 is the function table for the filesystem service (vector 0x48)

	0x0004e520 is the function table for the G11a file system

	0x00050a00 is the function table for the serial port services.




I noticed the assembler patched several 
CALL instructions on a row, for anyone with knowledge of the Am29000, you cannot put together several 
CALL instructions because of the delay-slot. So maybe the table was being built incorrectly.




Four days into looking for the bug, and I finally inserted debug code into the 
fseek operation. Internally, the file system can handle 64-bit numbers (I really was thinking in the future), and I got a weird 0xffffffff in the upper word.




#define ALU(v1, v2, vc) \
  if ((special[2] & 0x0400) == 0) { \
    uint64_t tmp = v1 + v2 + vc; \
    special[132] = (special[132] & ~0x0780) | (((uint32_t) tmp & 0x80000000u) >> 22); \
    if (tmp > 0xfffffffful) \
        special[132] = special[132] | 0x80; \
    if (((uint32_t) tmp) == 0) \
        special[132] = special[132] | 0x0100; \
  }



Can you see the bug? The C language doesn’t expand automatically your type based on your input operands. Even if 
tmp is 
uint64_t, the operations are still done in 
uint32_t.




This is because in the assembler I had the following operation (haha, sorry, non-standard C):



  fread(salida, &valor, 4);
  fseek(salida, -4, 1);



It reads a word from the generated binary output, and moves the file pointer back to rewrite the word with the updated value. However, as the carry flag isn’t working then the file pointer was invalid, and the file system generated an error that although returned wasn’t processed because an operation like this cannot fail (famous last words).



I corrected immediately the emulator:



    uint64_t tmp = (uint64_t) v1 + v2 + vc; \



And finally, my C compiler is alive again to compile Am29000 programs another day. I could compile easily the Bloques game, and it appeared in all its past glory. This program is available for compilation in the folder 
Entorno de desarrollo/Juegos/Bloques.c.



The Internet is coming!


At this point of early 1999, I was pretty happy going to Ipsograph in Ciudad Satélite, our new Internet café after the demise of the one at Coapa. I used Internet most than ever, downloading documents and bring back floppies with these, along standards, and software that I wanted to test. I got the PDF standard and I coded a small PDF viewer that was incredibly useful to read the tons of datasheets that started appearing as PDF files.



The next big program I needed to code was increasingly clear in my future: A web browser. At the time, I used Netscape Navigator a lot, and I didn’t had Internet at home, so it wasn’t a high-priority in my list. Microsoft's Internet Explorer 3.0 started being free, there was even people at the Plaza Satélite mall giving away CDs. Truth to be told, it was a terrible and slow browser, and for a while Netscape still had the edge but they had to reduce their price to $29.95 USD, but I don't remember anyone selling Netscape copies in Mexico. It was already installed in Internet café's computers.



Around 1996, I had written a HTML viewer for the Z280 computer, and I coded a TCP/IP protocol stack in assembler language. But I couldn’t convince my father of getting an Internet subscription.



I knew Internet was getting into everything, so I took my old Z280 code, gave it a look, and I started coding my 32-bit Internet browser in March 22, 1999. The development was far more easy in C language, by April 9, 1999 I had a very simple HTML browser that I could run locally. I know that because I’ve the floppies with this early source code (you can find it inside the hard disk image)



I also was coding little by little the TCP/IP protocol stack and as it was the age of modems, also the PPP protocol (Point-to-Point Protocol), along PAP (Password-Authentication-Protocol), plus some AT commands to control the modem.


[image: Todito Card for prepaid Internet access via modem.]


Todito Card for prepaid Internet access via modem. Circa 2001.


The browser started being useful for reading the HTML files in CD-ROM discs we bought, and the network protocols were tested against a Linux box I configured myself with a PPP server (using a null serial cable). It was until June 24, 1999 when I managed to connect to Internet for the first time, using a modem, and a friend’s account in Prodigy.



I was astonished I could download my first file using my own software. I remember the radio at the time still played Bitter Sweet Symphony.



This year, 1999, was the last time everything was so simple. Protocols started to evolve for more advanced requirements, and Javascript had just made its appearance and spread like fire.


Where is that browser?


    Where I could find that browser from 1999? One big problem when you are developing things so fast is that you don’t stop to backup things. As I said before, I found some floppies with an early version of the Internet Browser, but no binary.



I had to look into my very old boxes, and then it was there, a dozen of CD backups that I made once or two times a year. I discovered sadly only two were still readable. One from 2001, and another from 2003. Another problem, all these are mini-CD, and these cannot be inserted into a Macbook Pro. I had to use an external CD drive.


[image: My typical backup Mini-CD for 2001.]


My backup Mini-CD for 2001.



Now the good luck, I made backups inside the main directory of each project. So the web browser had the very early backup I saw on my floppy discs (April 4, 1999) and the second backup was the one I was looking for: November 11, 1999, just a few days after I got age 21.



The executable for my Internet browser measured 362 KB. How this was fitted into 512 KB of RAM? I was somewhat puzzled, until I discovered I lost the time searching for a CD, because I already had the floppy disc with the file BIYUBI.ROM in the same disk where I got my 1999 windowed operating system. It never was loaded into RAM, instead the program was burnt into the EPROM.


[image: The files for building a G11V2 ROM.]


    The files for building a G11V2 ROM. The dates are incorrect as these were fixed in the disk operating system.



    It is disk number 13 in my backups, it sounds appropiate for 1999 *chuckles*



The history went like this: The G11V1 computer was updated to 1 mb. of EPROM, and the upper 512 kb where filled with a startup sound (a marimba excerpt from a CD), so I removed this and burned the web browser in the same space, along the TCP/IP protocol stack.



So this means I’ve found my own holy grail: my first working web browser able to connect to the Internet.


Let’s boot that browser


Now I needed a small program to boot up the Internet browser. My OS has a small code to start the first task (the top bar with the menu):



0x0004B0B8: 0x03b082f0  CONST lr2,0xb0f0
0x0004B0BC: 0x02008204  CONSTH lr2,0x0004
0x0004B0C0: 0x03b18300  CONST lr3,0xb100
0x0004B0C4: 0x02008304  CONSTH lr3,0x0004
0x0004B0C8: 0x03ec8400  CONST lr4,0xec00
0x0004B0CC: 0x02bf84ff  CONSTH lr4,0xbfff
0x0004B0D0: 0x03e08500  CONST lr5,0xe000
0x0004B0D4: 0x02bf85ff  CONSTH lr5,0xbfff
0x0004B0D8: 0x03048600  CONST lr6,0x0400
0x0004B0DC: 0x030c8700  CONST lr7,0x0c00
0x0004B0E0: 0xa802802a  CALL lr0,0x0004b988
0x0004B0E4: 0x0300791a  CONST gr121,0x001a



The first argument in lr2 is the task name, the second argument in lr3 is the code location, lr4 and lr5 contain pointers to the pair of stacks required (remember the Am29000 has one stack for local variables, and another for bigger things), and lr6 and lr7 contains the size of these stacks.



This function is called internally when booting up an executable file. The files are made executable just by putting an attribute 0x0100, and the lower bits are used to mark hidden file, read-only file, and directory.



The executable header for starting up the web browser looks like this:



0x00000000: 0xa0000008  JMP *+8
0x00000004: 0x70406060  NOP
0x00000008: 0x00000030  ; Size in bytes of the program.
0x0000000c: 0x00000000  ; Space for zero-initialized variables.
0x00000010: 0x00006000  ; Size of the first stack (24K)
0x00000014: 0x00006000  ; Size of the second stack (24K)
0x00000018: 0x72420101  ; Call to OS
0x0000001c: 0x70400101  NOP

0x00000020: 0x03006000  CONST gr96,0x0000	; Start the browser program from the ROM.
0x00000024: 0x02006008. CONSTH gr96,0x0008
0x00000028: 0xc0000060  JMPI gr96
0x0000002c: 0x70400101  NOP



The fact there is no further code doesn’t affect the operating system, as it will relinquish control with cooperative multitasking. The cooperative multitasking works in an unprotected environment, and it just saves the current PC for returning later (it doesn’t mind the browser code isn’t inside the original task loaded from the disk) So let’s type this.


[image: Typing hexadecimal for creating a minimum executable for my OS.]


Typing hexadecimal for creating a minimum executable for my OS.



It was almost 11pm when I discovered the minimum size for an executable program is 64 bytes, and that size should be also in the header. I could get a quick glance of the web browser before it crashed.



After a whole day of debugging, I found it managed to show an error message before crashing. The message was “Protocolo desconocido en dirección” (unknown protocol in address).



Fortunately, I have the source code of the web browser, and I could track the first access to the homepage. It was an array called 
pagina_base[] (homepage) and following the assembler code, I could find it was expected in an absolute RAM address. Gotcha! I forgot completely about the data for the web browser.




The data area for the web browser was uninitialized! After some disassembly I could deduct it started at 0x80006980 for the web browser, and 0x80002980 for the TCP/IP stack. This also means I did an automated program to calculate relocations for fixed RAM position (where could it be?)



However, it was not so easy. Do you remember I used C language? There is initialized data that should be copied into RAM preceding the zero'ed area. After I took this in account, it worked!!! But the menus didn’t appear, after a small analysis I discovered the RAM was copied in a wrong place. I thought it was 0x80006980 when it should be 0x80006d80.



I tried to load a page, and it got stuck. Oh my! Why I made something so complicated???



Turns the browser tried to load a cache of bitmapped fonts, but I didn’t had the file at hand!!! I had to search for it in the Mini-CD backup, and fortunately I found the file “Cache de tipos” dated August 23, 1999. This file is composed of bitmap fonts I got from X/Window, and some pregenerated fonts made with the Type 1 rasterizer. This way the web pages displayed faster.


[image: The typefaces cache file for my web browser.]


The typefaces cache file for my web browser.



Once this was in place (and in the right folder), my web browser went back to life for the first time in 27 years. A tear dropped from my eye watching this again. It is like going back in time.



The browser is named Biyubi, after a Zapotec word meaning “search non-stop”. It was suggested by my uncle.



I made some further changes in 
buildboot.c so you get the exact dates these files were backup (frozen in time), and it creates directories automatically as I was losing time rebuild hard disk images when I found a bug. There is a script 
build_os.sh that takes all files from the 
1999 directory, and rebuilds the hard disk image.




I was pretty sure I had a cache of old webpages that could be included, but I couldn’t find it, and besides it still could carry a copyright problem. So... Are you ready? Could it be possible, maybe, to get a last ride from this web browser?


Let’s connect this to Internet


There isn’t a lot you can do in the modern Internet with a web browser from 1999. The Internet has evolved several iterations with new protocols and standards.



The browser connected using my own TCP/IP protocol stack, but this software is tied to the use of a modem to get into the Internet, and a stack of point-to-point protocols (PPP, LCP, PAP, etc.)



It is way easier if I simply patched the network services to use directly the DNS and a translation layer for the TCP protocol. So I did that, I patched the network services so it pointed to an address table that in turn contained emulator traps. And for my web browser I only needed to resolve a DNS name, and access the TCP protocol.



    This is the a portion of the code I worked in the midnight.



case 0x15:  /* resolver (solve DNS name) */
    pc0 = REG_B;
    c = regs[REG_AA(0x82)]; /* Get name */
{
    struct addrinfo hints, *result, *rp;
    int s;
    char hostname[256];
    char *ap;
                    
    ap = hostname;
    while (ap < hostname + 255) {
        *ap++ = read_byte(c);
        c++;
    }
    *ap = '\0';
    /* Returns -1 for non-existent */
    /* Returns host order domain number */
                    
    memset(&hints, 0, sizeof(hints));
    hints.ai_family = AF_INET;  /* ipv4 */
    hints.ai_socktype = SOCK_STREAM;
                    
    s = getaddrinfo(hostname, NULL, &hints, &result);
    if (s != 0) {
        regs[96] = -1;
    } else {
        struct sockaddr_in *ipv4;
                        
        rp = result;
        ipv4 = (struct sockaddr_in *) rp->ai_addr;
        regs[96] = ipv4->sin_addr.s_addr;
    }
    fprintf(stderr, "Solving %s to 0x%08x, returning to 0x%08x\n", hostname, regs[96], regs[REG_AA(0x80)]);
}
    break;
case 0x1b:  /* tcp_abrir */
    pc0 = REG_B;
    c = regs[REG_AA(0x82)]; /* Source port !!! */
    d = regs[REG_AA(0x83)]; /* IP address */
    e = regs[REG_AA(0x84)]; /* Target port */
    {
        int s;
        struct sockaddr_in sserver;
                    
        s = socket(AF_INET, SOCK_STREAM, 0);
        if (s < 0) {
            regs[96] = -1;  /* !!! */
        } else {
            sserver.sin_family = AF_INET;
            sserver.sin_addr.s_addr = d;
            sserver.sin_port = htons(e);
            if (connect(s, (struct sockaddr *) &sserver, sizeof(sserver)) != 0) {
                close(s);
                regs[96] = -1;  /* !!! */
            } else {
                regs[96] = s;
            }
        }
        fprintf(stderr, "tcp_abrir(0x%08x, 0x%08x, 0x%08x), returning 0x%08x\n", c, d, e, regs[96]);
    }
    break;
case 0x1d:  /* tcp_leer */
    pc0 = REG_B;
    c = regs[REG_AA(0x82)]; /* Socket */
    d = regs[REG_AA(0x83)]; /* Address */
    e = regs[REG_AA(0x84)]; /* Bytes */
    {
        int s;
        unsigned char *buffer;
                    
        buffer = malloc(e + 1);
        s = c;
        f = read(s, buffer, e);
        if (f < 0) {
            fprintf(stderr, "errno = %d\n", errno);
            if (errno == EWOULDBLOCK || errno == EINTR)
                f = -33;    /* My OS value for EWOULDBLOCK */
            else
                f = -1;
        } else {
            for (e = 0; e < f; e++) {
                write_byte(d, buffer[e]);
                d++;
            }
        }
    regs[96] = f;
    fprintf(stderr, "tcp_leer(0x%08x, 0x%08x, 0x%08x), returning 0x%08x\n", c, d, e, regs[96]);
    free(buffer);
    }
    break;



So far I've implemented it only for macOS, maybe later I’ll do the Windows sockets. It was pretty easy to solve the host name, and I did everything almost right in the first step, but it stopped short of reading the HTTP response, until I discovered my flush function (tcp_vaciar) was closing the socket because I did copy&paste.



It was exciting watching how my browser accessed the net again for the first time in 27 years. 





My 1999 web browser visiting wiby.me in 2026.


What we have here


Download my Am29000 emulator from Github, execute it, and drag&drop the 
harddisk_master.img file inside the window (do it in the center of the window), you can also drag&drop further image files to account for a removable floppy disk drive.




My windowed operating system (or Windows Fénix for short, later Sistema Fénix) in 1999 looked a lot more modern. The date is shown at the top-left corner of the screen (click it to change the date), there are four fixed icons: Volume (not working), Calculator, System Status, and change screen resolution (not working). On the top-right corner of the screen is a button for displaying a fixed menu of programs. You can double-click title bars to minimize windows.



The only working programs are Ajedrez, Archivero, Fénix C, Circuito Impreso, Publivisión, and Bloques (just compile it from source using Fénix C)



You can also print source code to any of the supported printers. You need to configure the printing for Fénix C in Opciones-Impresión. I already put some free fonts (located in Sistema/Tipos de letra). By the way, I had a crash trying to print until I remembered the system requires the Sistema/Temporal folder to create temporary files.



For HP LaserJet IIP printers you can see the generated printer.txt document using redtitan.org. Rename with extensión PCL.





A source code file printed with Fénix C for HP LaserJet IIP.



The source code for the C compiler and the assembler are in the Entorno de Desarrollo folder. Did you notice I recommended drag&drop the hard disk image in the center of the window? If you want to recompile the C compiler or the assembler, you need extra memory (disabling the web browser), to do this drag&drop the hard disk image file into the bottom-right corner of the emulator window (use the Promedio utility to see the free memory). It is pretty amazing to watch the 10,203 lines of source code being compiled and getting exactly the same binary.



In fact for compiling again the binary for my old version of Publivision (I did this myself, no source code in the git, yet), there is a further trick: closing the editor window. Otherwise the compiler lacks memory. Publivisión is almost the first working version from the last day of 1998, so it is filled with bugs, anyway you can create documents with it and print them. This early application already runs at 10,000 lines of source code.



Circuito Impreso is my PCB editor and it is the most polished application at the time. It is pretty easy to use, just experiment with left click (draw) and right click (select). The credits image was scanned from an AMD manual cover. This program runs at 9,000 lines of source code. There are a few bugs in the display driver when moving items, but I'll correct it later.



To run the web browser, open a file browser (Archivero), and click in Explorador de Internet. I was wobbling between naming it Explorador or Navegador (Netscape wasn't fond of anyone saying Navigator). I also put the source code to my very first browser (more like a viewer), and I don’t know if it can be compiled, but probably it would need some changes. I’ve the source code for the version in ROM, but it lacks the adapted JPEG library. I’ll consider whether I publish it incomplete or if I remake the JPEG library. If you remember, my C compiler didn’t yet had a linker, so I modified the JPEG library to be able to include its individual files. With so many files, it took several minutes to get a new compilation of the browser!



Another thing you’ll notice in the web browser, I’m still not emulating the Am29050 processor, and the JPEG library depends a lot on the multiplication instruction, so it is incredibly slow for displaying JPEG images. It is so 1999!


Postmortem


I had an idea of what I was doing, but I was more driven by the excitement of the discovery about learning how to do things. And at the same time, I simply did something that was required at the time. A windowed operating system, a development environment (text editor, C compiler, and assembler), a desktop publishing program, a printed circuit board editor, and a web browser. An innovation ages away from my transputer operating system.



    I didn't notice when starting this article, but after reading it over, I mean, I coded close to 50,000 lines of source code in one year!    



It was starting to be competitive, and it was because I put my own ideas for interfaces, and I optimized the things a lot in order to fit a small machine.  The next year, 2000, my programs looked a lot better, I made them stable, and a lot more professional. The C compiler got a linker, so I didn’t need to compile 10,000 lines of source code just for a little change. My browser supported Javascript, and I was almost on par with the browsers at the time. We got many interviews that year, even one on radio Radioactivo 98.5 that was very famous at the time. 



    We used the chips we had available. The Am29000 was showing its age, we moved already to the Am29050 processor. The G11V3 computer had a lot more memory, it was clocked faster, and with hardware changes it could use the extra memory available in the PCI video card. I started to implement CSS in my web browser. But that's an history for another article.



I’m a freelance developer and I work hard. Writing these articles uses a lot of my time, and I enjoy it. But I would be a lot better if you support me with my suggested $9 USD per month in Ko-Fi (for sure you go to the movies once a month, but these articles are better than many movies!). Support nanochess, you’ll get good karma, and I’ll be eternally grateful! You can buy also my books in Lulu.com, my ebooks and games in my digital store.


Related links


    	The Am29000 emulator. https://github.com/nanochess/Am29000

    	How I developed a windowed operating system for a homebrew Am29000 computer.

    	The Am29000 emulator running in your browser (Javascript). Currently only the G11V1 emulation.



Last modified: Aug/16/2026
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Show HN: Sokoban AI Solver

mkornreich.me · 60 points · Discussion


      
      
        Sokoban ("warehouse keeper") is a 1980s puzzle: push every box onto a goal. In this variant
        the keeper must also finish on a goal.
      


      

      Moves: 0
        Optimal: –
        
      


      

      

       Keeper (you)
         Box
         Goal
         Box on goal
         Wall
      


      
        How to play & the rules
        
          The warehouse is a grid. On each step the keeper moves one square up, down, left or right.
          The keeper cannot walk into a wall or a box. It can push a single box if the
          square just beyond the box (in the push direction) is empty floor or a goal. Only one box
          moves per step, and a box can be pushed out of a goal again to make room.
        

        
          	
            Controls: arrow keys or W A S D, or the on-screen pad.
            Undo steps back. Reset restores the board.
          

          	
            Goal: the puzzle is won when every movable entity. Every box
            and the keeper. Is sitting on a goal. That is why each board has one more goal
            than it has boxes: the last goal is for the keeper.
          

          	
            Objective: reach that state in as few moves as possible. For several boards the
            optimal move count is known and shown above. The AI (with an admissible heuristic)
            returns an optimal solution on the boards it can search exhaustively.
          

        

      

      
        How the AI solver works
        
          Sokoban is an A* search problem, but a naive version that explores one keeper step at a
          time explodes on crowded boards. What runs here is a
          plain-JavaScript port of a native C++ optimal solver I wrote. It returns the
          provably fewest-moves
          solution, not just some solution:
        

        
          	
            Move-optimal macro-push A*. Each search edge is a whole box push costed
            as (the keeper's shortest walk to the push spot) + 1, so the total is the true minimum
            number of keeper moves, while the search skips over the individual walking
            steps.
          

          	
            Compact bitmask states. The boxes are packed into a 32-bit integer over the
            board's reachable "live" cells and the keeper into one more number, so a whole state is
            a single ~8-byte key instead of a ~1 KB object. Millions of states fit in tens of
            MB.
          

          	
            Dial bucket queue + open-addressed hash. The A* frontier is a bucket queue keyed
            by cost, and the visited set (with the solution's parent links) lives in a flat
            typed-array hash. Allocation-free and cache-friendly.
          

          	
            Deadlock pruning. A static dead-square table (reverse-reachability from
            the goals) plus a freeze check discard provably-unsolvable positions, guided by
            a wall-aware push-distance lower bound that keeps A* admissible (hence optimal).
          

        

        
          Boards 1–14 are solved live to the proven optimum in milliseconds (the move
          counts shown as "Optimal" above are exactly what this solver returns). Board 15. The 8-box
          maze. Is the exception: its optimal search explores
          ~49 million states and needs >1 GB, which would take far too long to
          run inside a browser tab. So its optimum (184 moves) was computed
          offline by the native C++ build of this exact algorithm (a parallel A* search,
          ~5 s across 24 cores) and verified by replay, and the page simply
          plays that precomputed solution back. That is why board 15's answer is hardcoded
          rather than searched here.
        

      

      
        Built from
        my Sokoban solver.
        About Sokoban →
      

    



Original: https://mkornreich.me/projects/sokoban/ · Discussion
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How to ship a database every day

turbopuffer.com · 58 points · Discussion

August 14, 2026•Tarun Pothulapati (Engineer)

Every day, turbopuffer customers ask for things: new query plans, new APIs, new
index structures. In response, we deploy dozens of database upgrades per day
across our clusters, many of them the same day we open the PR. Shipping fast is
how we
make every customer feel like they're our only customer.

We don't want to limit where you can run turbopuffer, so we support many
regions across three deployment models:
public SaaS, single-tenant SaaS,
and BYOC. In total, we operate
100+ clusters, twice as many as we had 6 months ago, and growing as we add more
public regions and many more BYOC deployments.

 ╔═ turbopuffer cloud account ═════════════════════╗       ╔═ customer cloud account ═══╗
 ║                                                 ║░      ║                            ║░
 ║  ┏━ public ━━━━━━━━━━┓ ┏━ single-tenant ━━━━━┓  ║░      ║  ┏━ BYOC ━━━━━━━━━━━━━━━┓  ║░
 ║  ┃ AWS | GCP         ┃ ┃ AWS | GCP           ┃  ║░      ║  ┃ AWS | GCP | Azure    ┃  ║░
 ║  ┃ shared resources  ┃ ┃ dedicated resources ┃  ║░      ║  ┃ customer's resources ┃  ║░
 ║  ┃                   ┃ ┃                     ┃  ║░      ║  ┃                      ┃  ║░
 ║  ┃ tpuf operator     ┃ ┃ tpuf operator       ┃  ║░      ║  ┃ no tpuf operator     ┃  ║░
 ║  ┃ access            ┃ ┃ access              ┃  ║░      ║  ┃ access               ┃  ║░
 ║  ┗━━━━━━━━━━━━━━━━━━━┛ ┗━━━━━━━━━━━━━━━━━━━━━┛  ║░      ║  ┗━━━━━━━━━━━━━━━━━━━━━━┛  ║░
 ║                                                 ║░      ║                            ║░
 ╚═════════════════════════════════════════════════╝░      ╚════════════════════════════╝░
  ░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░       ░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░
╔═ tpuf account ═══════════╗
║ ┏ public ━━━━━━━━━━━━━━┓ ║
║ ┃ AWS | GCP            ┃ ║
║ ┃ shared resources     ┃ ║
║ ┃ tpuf operator access ┃ ║
║ ┗━━━━━━━━━━━━━━━━━━━━━━┛ ║
║ ┏ single-tenant ━━━━━━━┓ ║
║ ┃ AWS | GCP            ┃ ║
║ ┃ dedicated resources  ┃ ║
║ ┃ tpuf operator access ┃ ║
║ ┗━━━━━━━━━━━━━━━━━━━━━━┛ ║
╚══════════════════════════╝

╔═ customer account ═══════╗
║ ┏ BYOC ━━━━━━━━━━━━━━━━┓ ║░
║ ┃ AWS|GCP|Azure        ┃ ║░
║ ┃ customer's resources ┃ ║░
║ ┃ no tpuf operator     ┃ ║░
║ ┃ access               ┃ ║░
║ ┗━━━━━━━━━━━━━━━━━━━━━━┛ ║░
╚══════════════════════════╝░
 ░░░░░░░░░░░░░░░░░░░░░░░░░░░░


The problem with BYOC

BYOC clusters live inside our customers' cloud accounts, to which we hold no
credentials by default. We can't just SSH or kubectl in. Some BYOC vendors
solve this by asking the customer to carve out a dedicated cloud account and
grant the vendor standing admin credentials inside it. That keeps the rest of
the customer's cloud account isolated, but every dedicated account creates
security monitoring + compliance + billing overhead that we generally prefer to
avoid.

We don't want different control planes for BYOC and SaaS, so we have to design
for the lowest common denominator. We must be able to operate every cluster
without reaching in.

How do you operate a database cluster you can't touch?

The only way this works is if every operation we need to perform on a cluster
can run without us reaching in. The cluster must be able to independently drive
its operations to a terminal state, even if it loses its connection to the
central control plane.

The solution to this is standard Kubernetes stuff. On every cluster, we run a
local cluster agent that implements a simple state machine. A single Kubernetes
CRD called TurbopufferOperation
expresses every operation kind, from upgrade to tidy. A Kubernetes
controller drives each custom resource (CR) from state to state via a
reconciliation loop until it reaches a terminal state. Operations advance on
their own by default, but BYOC customers can gate operations on
approval
or
maintenance windows.
These are baked into the CRD as waiting states that advance when approvals are
given or the window opens.

╔═ operation lifecycle ═══════════════════════════════════════════╗
║                                                                 ║░
║    ┏━━━━━━━━━━━━━━━━━━━┓                                        ║░
║    ┃ REQUIRES_APPROVAL ┃                                        ║░
║    ┗━━━━━━━━┯━━━━━━━━━━┛                                        ║░
║             │ approve (auto or manual)                          ║░
║             ▼                                                   ║░
║    ┏━━━━━━━━━━━━━━━━━━━┓     ┏━━━━━━━━━━━━━━━━━━━━━━━━━━━━━┓    ║░
║    ┃      PENDING      ┃ ──▶ ┃ AWAITING_MAINTENANCE_WINDOW ┃    ║░
║    ┗━━━━━━━━┯━━━━━━━━━━┛ ◀── ┗━━━━━━━━━━━━━━━━━━━━━━━━━━━━━┛    ║░
║             │ start()                                           ║░
║             ▼                                                   ║░
║    ┏━━━━━━━━━━━━━━━━━━━┓     ┏━━━━━━━━━━━━━━━━━━━━━━━━━━━━━┓    ║░
║    ┃      RUNNING      ┃ ──▶ ┃ AWAITING_EXTERNAL_EXECUTION ┃    ║░
║    ┗━━━━━━━━┯━━━━━━━━━━┛ ◀── ┗━━━━━━━━━━━━━━━━━━━━━━━━━━━━━┛    ║░
║             │ poll()                                            ║░
║        ┌────┴────┐                                              ║░
║        ▼         ▼                                              ║░
║    ┏━━━━━━━┓ ┏━━━━━━━┓                                          ║░
║    ┃SUCCESS┃ ┃FAILURE┃                                          ║░
║    ┗━━━━━━━┛ ┗━━━━━━━┛                                          ║░
║                                                                 ║░
╚═════════════════════════════════════════════════════════════════╝░
 ░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░
╔═ operation lifecycle ════╗
║ ┏━━━━━━━━━━━━━━━━━━━━━━┓ ║░
║ ┃  REQUIRES_APPROVAL   ┃ ║░
║ ┗━━━━━━━━━━━┯━━━━━━━━━━┛ ║░
║             ▼ approve    ║░
║ ┏━━━━━━━━━━━━━━━━━━━━━━┓ ║░
║ ┃       PENDING        ┃ ║░
║ ┗━━━━━━━━━━━┯━━━━━━━━━━┛ ║░
║             ▼ start()    ║░
║ ┏━━━━━━━━━━━━━━━━━━━━━━┓ ║░
║ ┃       RUNNING        ┃ ║░
║ ┗━━━━┯━━━━━━━━━━━┯━━━━━┛ ║░
║      ▼ poll()    ▼       ║░
║ ┏━━━━━━━━━┓ ┏━━━━━━━━━┓  ║░
║ ┃ SUCCESS ┃ ┃ FAILURE ┃  ║░
║ ┗━━━━━━━━━┛ ┗━━━━━━━━━┛  ║░
╚══════════════════════════╝░
 ░░░░░░░░░░░░░░░░░░░░░░░░░░░░


The key is to define states that are generic enough to model every operation
kind, both existing and future, but finite enough that the reconciler can always
drive them toward a terminal state. We never need to reach in to do work, and
the state lives as a durable object in the cluster's own
etcd. If the agent crashes
or loses its connection to the control plane, it can still drive that work to
completion.

The local, durable state machine means we don't have to reach into a cluster to
drive its work, but how does a cluster get its work?

You use Terraform, right?

The default here would be to reach for infrastructure-as-code (IaC) tools like
Terraform and Helm. These tools are great for provisioning infrastructure. We
use them for that! But they're the wrong control plane for operating a fleet of
databases.

First, we do not have a dedicated DevOps function at turbopuffer. We ask our
database engineers to deploy their code to the infra. Most of them haven't used
IaC tools much in the past, so it doesn't make sense to put those tools in their
critical path.

Second, Terraform's default model would require us to run terraform apply from
our own infrastructure with the customer's infra as the target, which we can't
do for BYOC. A GitOps flow for Terraform could solve this by having the customer
automatically trigger terraform apply from within their cloud account whenever
a Git repo is updated. For database upgrades, this could theoretically work:
just bump the Docker image in the Terraform config. But who owns the repo? If
it's ours, BYOC customers who want an approval gate have no control over merges.
If it's theirs, we're back to needing write access into their systems or waiting
on humans to merge the PR.

Either way, many of our operations have a less declarative shape. Things like
one-off namespace reindexing, compacting a WAL, or
garbage collecting the LSM are jobs to be done, not
states to be arrived at. Every ad hoc operation would need to be a git commit
with a new manifest to create the job, then a commit to garbage collect the
completed jobs. Terraform files make great declarative manifests, but terrible
job queues.

How the agent fetches work (and how we keep track of it)

We can't reach into a cluster, and we won't use GitOps, but the cluster still
needs to be able to pull its work from the control plane and push its status
back out. The system must be fully tolerant of a lost connection between cluster
and control plane; a control plane outage should not take down an otherwise
healthy cluster. In the event of a lost connection, the cluster should be able
to pick up its new operations once it reconnects, while the control plane should
be able to catch up on the state of the cluster.

To accomplish these aims, we built a custom central control plane consisting of
an API server backed by a PlanetScale MySQL database.

Each cluster agent is given a cluster-specific API key. To fetch its operations,
the agent regularly polls the API server via an authenticated GET request, to
which the API server responds with that cluster's pending operations. Once the
agent gets its operations, it stores them as custom resources and starts running
them through its reconciliation loop. This is idempotent: each operation's CR is
named with that operation's ID, so if for some reason a later GET returns the
same operation again, the agent will just find the existing CR and resume from
the state stored in etcd instead of creating a duplicate.

As the operations advance, the cluster agent will periodically POST its
buffered status transitions back to the API server, which mirrors them into a
status_transitions table in MySQL as an append-only log.

     tpuf engineers
            │
            ▼
╔═ control plane ═══════╗                       ╔═ cluster ══════════════════╗
║                       ║░                      ║                            ║░
║ ┏━━━━━━━━━━━━━━━━━━━┓ ║░                      ║ ┏━ cluster agent ━━━━━━━━┓ ║░
║ ┃         UI        ┃ ║░                      ║ ┃┌──────────────────────┐┃ ║░
║ ┗━━━━━━━━━┯━━━━━━━━━┛ ║░                      ║ ┃│    k8s controller    │┃ ║░
║           ▼           ║░                      ║ ┃│  (sync + reconciler) │┃ ║░
║ ┏━━━━━━━━━━━━━━━━━━━┓ ║◀─── GET operations ───║ ┃└───────────┬──────────┘┃ ║░
║ ┃     API server    ┃ ║░                      ║ ┃            ▼           ┃ ║░
║ ┗━━━━━━━━━┯━━━━━━━━━┛ ║◀── POST transitions ──║ ┃┌──────────────────────┐┃ ║░
║           ▼           ║░                      ║ ┃│ TurbopufferOperation │┃ ║░
║ ┏━━━━━━━━━━━━━━━━━━━┓ ║░                      ║ ┃│          CRs         │┃ ║░
║ ┃MySQL (PlanetScale)┃ ║░                      ║ ┃└──────────────────────┘┃ ║░
║ ┗━━━━━━━━━━━━━━━━━━━┛ ║░                      ║ ┗━━━━━━━━━━━━━━━━━━━━━━━━┛ ║░
║                       ║░                      ║                            ║░
╚═══════════════════════╝░                      ╚════════════════════════════╝░
 ░░░░░░░░░░░░░░░░░░░░░░░░░                       ░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░
     tpuf engineers
            │
            ▼
╔═ control plane ════════════╗
║ ┏━━━━━━━━━━━━━━━━━━━━━━━━┓ ║░
║ ┃           UI           ┃ ║░
║ ┗━━━━━━━━━━━┯━━━━━━━━━━━━┛ ║░
║             ▼              ║░
║ ┏━━━━━━━━━━━━━━━━━━━━━━━━┓ ║░
║ ┃       API server       ┃ ║░
║ ┗━━━━━━━━━━━┯━━━━━━━━━━━━┛ ║░
║             ▼              ║░
║ ┏━━━━━━━━━━━━━━━━━━━━━━━━┓ ║░
║ ┃         MySQL          ┃ ║░
║ ┃     (PlanetScale)      ┃ ║░
║ ┗━━━━━━━━━━━━━━━━━━━━━━━━┛ ║░
╚════════════════════════════╝░
 ░░░░░▲░░░░░░░░░░░▲░░░░░░░░░░░░
      │GET work   │POST state
      │           │
╔═ cluster ══════════════════╗
║ ┏━ cluster agent ━━━━━━━━┓ ║░
║ ┃┌──────────────────────┐┃ ║░
║ ┃│    k8s controller    │┃ ║░
║ ┃│  (sync + reconciler) │┃ ║░
║ ┃└───────────┬──────────┘┃ ║░
║ ┃            ▼           ┃ ║░
║ ┃┌──────────────────────┐┃ ║░
║ ┃│ TurbopufferOperation │┃ ║░
║ ┃│          CRs         │┃ ║░
║ ┃└──────────────────────┘┃ ║░
║ ┗━━━━━━━━━━━━━━━━━━━━━━━━┛ ║░
╚════════════════════════════╝░
 ░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░


If the agent's POST fails to get a response, the agent puts the transitions
back into its buffer and tries again. The POST may have landed even if the
response didn't come back, so the same transition could show up twice in the
log. That doesn't matter: an operation's current state is just its latest
transition.

This is how we keep the central control plane in sync with each cluster even in
the event of temporary connection loss. The database maintains the source of
truth for the desired operations we want to run on every cluster, and holds a
mirror of the status of those operations so we can rebuild a cluster's state
from afar.

But a database is a dangerous interface. We said we didn't want to ship code
with YAML — it would be insane to replace that with INSERT INTO SQL
statements.

An interface we actually like using

We deploy every day, multiple times per day, and debug and maintain the clusters
in between deploys. If you're a turbopuffer database engineer, you want the
control plane to be as reliable and easy to use as your favorite code editor.

The control plane has a custom Remix/React dashboard that fronts the API server.
The UX is inspired by Linear: everything has a hotkey, so you can operate it
entirely from the keyboard. The information hierarchy is structured, and the
selection state is clear, so you know exactly which clusters you're working on.

Upgrades are the most common operation, and the UI reflects that. We can quickly
see each cluster's deployed commit SHA and how far it
has drifted from the latest passing SHA, with metadata pulled from GitHub
(commit message, PR number, commit date) so we don't have to decipher the SHA.
Upgrades are typically done in groups, so we can select multiple clusters across
all deployment models, choose a target commit SHA, and upgrade all of them from
the keyboard. We can similarly kick off all other operations from this UI.

0:00 / 0:00

Select clusters, pick a target SHA, and roll out upgrades from the keyboard.

We don't expect our engineers to be in the dashboard all the time, so we stream
status transitions for each operation into a dedicated Slack thread. If an
operation fails, it fails loudly into the channel for people to react to and
fix. This gets our attention without us having to babysit.

When an approval is needed for operations on a BYOC cluster, the same Slack
integration automatically notifies the customer through their dedicated Slack
support channel so they can approve.

01 / 02

Upgrade threads show commit diffs, rollout status, and the conversation around the operation.

The control plane also provides a convenient jumping-off point for all the
debugging and monitoring interfaces we use. If we want to watch an operation
closely, we can jump from the control plane directly into Datadog logs, traces,
or metrics scoped to its cluster(s). When a customer reports high latency, we
can quickly pull up the memory/CPU profile in Polar Signals for their query
pods. When a customer wants a limit bumped for a namespace, we
can inspect the namespace and update the config right there (really!). When all
the tools you need are right at hand, you feel more connected to your infra, and
on-call sucks a lot less.

0:00 / 0:00

Jump from the control plane to logs, traces, and metrics already scoped to the right context.

This dashboard is not just a vibe-coded sidecar to the control plane. We treat
it as first-class software and invest engineering effort into it, so the
complexity of operating the clusters stays mostly hidden behind a simple, fast,
keyboard-driven interface.

Fleet operations

While the control plane has scaled very well, we started to feel the toil of
fleet-wide upgrades: manually selecting clusters and a target SHA, kicking off
the upgrade, monitoring it, and making sure things looked ok before proceeding
to the rest. The larger our fleet got, the more painful it became to sequence
and babysit a rollout that could last hours.

Now, any operation can be submitted as a fleet operation, and the control
plane's fleet controller will roll it out across a sequence of waves containing
one or more clusters. Between waves, a gate checks that every cluster in the
wave upgraded successfully and that our monitors are quiet. If a monitor fires
or any cluster fails, the fleet controller pauses the rollout and notifies us in
Slack, limiting the fallout from a bad deploy.

[image: Fleet operations dashboard showing a paused upgrade across 15 clusters in three waves]

Importantly, nothing changes for the cluster agent. It has no concept of a fleet
or fleet operation. It still polls the API server for its pending operations,
and its status transitions are still mirrored back into the same MySQL table.
Every operation is still the same CRD driven by the same local state machine.
Orchestrating 100s of them is effectively just a loop over existing primitives.

Simplicity scales

turbopuffer's architecture is easy to reason about and
easy to be on call for. It would be a shame if it wasn't also easy to deploy to.
The design decisions we make in the control plane all funnel toward simplicity:
a single control plane for all deployment models, a single CRD for every
operation, a single UI to manage the entire fleet.

This simplicity has allowed us to scale the control plane from managing just a
few public regions to 100+ clusters across dozens of regions and multiple
deployment models. We believe its simplicity will allow us to maintain our
shipping speed even as we scale to 1000s.

turbopuffer
turbopuffer is a fast search engine that hosts 1T+ documents, handles 10M+ writes/s, and serves 25k+ queries/s. We are ready for far more. We hope you'll trust us with your queries.
Get started
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A particle made of force: physicists say they've found mysterious 'glueball'

nature.com · 57 points · Discussion

 [image: 3D illustration of a theoretical physics quark and gluon.]After almost two decades of searching, a team of physicists in China says it has observed strong evidence of a mysterious particle called a glueball, which is made entirely of force-carrying particles.
Researchers at the Beijing Spectrometer III (BESIII) Collaboration, an international particle-physics experiment, presented their results at the International Conference on High Energy Physics in Natal, Brazil, last week. They say that a particle known as X(2370) — which was discovered in 2011 — is mostly made up of glueballs. These are clusters of gluons, the elementary particles that bind quarks to form protons and neutrons and hold them inside the nucleus of an atom.
There is no single smoking gun that proves that this particle is made of glueballs, says Bruce Yabsley, a particle physicist at the University of Sydney in Australia, who has reviewed the results from BESIII. But looking at the cumulative evidence built over decades makes the current findings “quite persuasive”, he adds.
“It is quite convincing evidence,” adds Ulrik Egede, an experimental particle physicist at Monash University in Melbourne, Australia, who saw the conference presentation.
The discovery of glueballs would provide direct evidence that gluons can interact with themselves, researchers say. This is a key prediction of quantum chromodynamics — the theory describing quarks and gluons.
Observation of glueballs can also improve physicists’ understanding of the origin of mass itself, says Yabsley. Although protons are made of quarks, the sum of the masses of those quarks does not add up to the total mass of a proton. Gluons are massless, but strong interactions between them must create mass, he says.
Hunting for glueballs
BESIII, which runs at the Beijing Electron–Positron Collider II at the Institute of High Energy Physics (IHEP), Chinese Academy of Sciences, is uniquely placed to observe glueballs. The experiment started in 2008 and is designed to study collisions between electrons and positrons, which can create short-lived particles that are predicted to decay into glueballs.
Yanhping Huang, a particle physicist at the IHEP, says that she identified X(2370) when she was a PhD student.
“At that time it was quite exciting for us,” Huang says. X(2370) was suspected to contain glueballs because it was the first particle with a mass that is consistent with a specific type of glueball predicted by quantum chromodynamics, she adds.
It was also notable that X(2370) was detected when a heavier particle known as a J/ψ meson broke down. Theory has suggested that the decay of a J/ψ particle is the golden place to search for glueballs, says Shan Jin, a particle physicist at Nanjing University in China, who presented the results at the conference. BESIII can produce vast numbers of J/ψ particles, enabling researchers to study their decays.
But that evidence was not enough to rule out X(2370) being made of other types of particle, says Yabsley.
For 13 years, Huang and other scientists at the BESIII Collaboration have been poring over data from nearly ten billion J/ψ decays. Finally, in 2024, they determined the particle’s spin parity, a quantum number that describes how a particle behaves1.
That result showed that X(2370) is a ‘pseudoscalar’ particle, with a spin parity of 0−+, which was consistent with predictions of the lightest glueball.
But it still wasn’t enough. Many particles can have similar properties, says Jin.
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Will you have spent more of your life with computers than your family?

beachfront.bearblog.dev · 53 points · Discussion
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    I just had the realization that I spend more time facing my computer than family members, and now I feel haunted.

This is really screwed up. Like really screwed up. I and they will get old and die, and right before, we will have to sit with the thought that we spent more time looking at a screen than each other's faces. Unless we make some sort of change.

This is both due to work 40 hours a week, but also the 79 hours remaining after sleep (7x7) and work are counted. Most people probably spend more of those 79 hours with a screen(s). Partially because it is more stimulating than a human ever could be, and we default to short-term pleasure.

The worst part is that it wasn't like this 10 years ago. It's been a powerful force that's consumed the world. Slowly. So that you don't even notice it until it's normal and you're used to it. The forgetting of our past normal is one of the scariest parts.

I'm not asking for practical advice. I know what I have to do. I'm just warning others that maybe they're doing the same thing without realizing it in this framing.
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India has paved the way for charging merchants a fee on UPI transactions

bbc.com · 46 points · Discussion

[image: NurPhoto via Getty Images A  vegetable vendor waits for customers, displaying a barcode for Paytm, an Indian cellphone-based digital payment platform, at a market in Kolkata.]NurPhoto via Getty Images


A vegetable vendor waits for customers at a market in Kolkata, with a QR code displayed for digital payments

For most Indians, paying by Unified Payments Interface (UPI) has become almost absurdly routine.

Scan a QR code, tap a few buttons and the money moves instantly. There is no card machine, no cash, and - most importantly - for the user, no visible fee.

That may be about to change.

India has paved the way for banks and payment companies to charge merchants a fee on UPI transactions, potentially ending a decade-long experiment in free digital payments. 

The government has yet to decide the rate or exactly where it will apply, but proposals under discussion include a merchant discount rate (MDR) of 0.3-0.5%  - a small fee paid by a business to the banks and payment companies that process its UPI payments - on larger transactions at big businesses.

The government says consumers and person-to-person UPI payments will remain free. If merchant fees are introduced, they will apply only to some transactions above a set threshold, at a nominal rate, meaning most UPI payments will remain free.

The question is whether putting a price on UPI could weaken the network that made it such a success.

The stakes are enormous. Launched in 2016,  UPI has grown into one of the world's biggest real-time payment networks. 

[image: LightRocket via Getty Images A man stands near a horse, attached with paytm scanner code near its eyes used for payment after joy ride on the beach. ]LightRocket via Getty Images


A man stands beside a horse fitted with a payments QR code near its eye, allowing riders to pay digitally after a beach ride

According to official data, in July alone, there were 23.6 billion UPI transactions worth 29.87 trillion rupees ($313.5bn; £232.2bn). Fintech apps such as PhonePe and Google Pay account for most UPI payments. 

In the financial year just ended, the figure was about 241.6 billion transactions - almost 12,000 times the volume in UPI's first full year. More than 550 million people now use it, and the system is now available in some form for payments in 11 countries outside India.

UPI is not merely big. Its design is unusual. Rather than building a closed system around a single dominant app, India created common digital plumbing on which competing companies could operate. 

Google Pay and PhonePe can fight fiercely for customers while still allowing their users to transact across the same network. The system is run by the National Payments Corporation of India, a non-profit entity, with banks and technology companies providing the consumer-facing services.

But one of the less glamorous ingredients in the UPI story may now be the most important: merchants.

A vegetable seller, taxi driver or small shopkeeper does not need to buy a card terminal to accept UPI. A printed QR code will do. And because merchants have not had to pay MDR, there has been little financial reason to turn customers away.

[image: NurPhoto via Getty Images A woman uses her phone to scan a QR code of the digital payment app Paytm after purchasing some vegetables at a market in Kolkata, India, on August 4, 2025. ]NurPhoto via Getty Images


A woman scans a QR code after buying vegetables at a market in Kolkata

New research by economists Abhinav Motheram and Sharon Buteau suggests that this merchant network was not merely an effect of UPI's success. It helped drive it.

"Our study suggests that merchant acceptance is not just a result of UPI growth, but one of its key drivers," Motheram says. Districts with stronger merchant networks tended to see higher UPI adoption. 

"If charges are limited to large merchants or higher-value transactions, the effect on broad-based adoption may be modest. But if they reach small and informal merchants, especially in districts where acceptance networks are still developing, they could slow the merchant expansion that has helped UPI scale," he says.

The immediate proposal is designed to minimise that risk. 

One option reportedly under discussion would target transactions above 2,000 rupees at larger merchants, leaving small businesses and low-value payments untouched. Transactions above that threshold account for only about 4% of merchant-payment volumes but roughly 67% of their value, according  to brokerage firm Jefferies. 

That could generate a sizeable new revenue stream - up to a billion dollars, by one estimate - for banks and payment companies while leaving the everyday smaller payment to the neighbourhood grocer effectively unchanged.

It also addresses a problem that is becoming harder to ignore. UPI may feel free, but it is not costless. 

[image: NurPhoto via Getty Image Digital payment firm Paytm's QR codes are displayed at a street food vendor in Kolkata, India, on September 13, 2025. ]NurPhoto via Getty Image


Even street food vendors accept digitial payments in India

Servers have to run, transactions settled, fraud detected and the system protected against cyberattacks. For years, the government has helped compensate banks and payment firms for providing a service that has effectively been treated as public infrastructure.

As Sanjay Malhotra, governor of the Reserve Bank of India (RBI), the country's central bank, recently put it: "Someone will have to pay the cost."

But the economics become trickier the further down the merchant chain a fee travels.

Motheram's research does not estimate precisely how sensitive merchants are to MDR. But it offers a warning against assuming that a small fee will have a small effect.

"Even a small fee could matter if it changes the incentives of small merchants operating on thin margins," he says. The effect, he argues, depends heavily on the design of the charge. A fee imposed on a large retailer is very different from one imposed on a tiny shop or informal trader.

That distinction matters because UPI's extraordinary growth was not simply a story about Indians getting smartphones. It was also a story about millions of businesses acquiring the ability - and the incentive - to accept digital payments.

"If charges are limited to large merchants or high-value transactions, the risk to mass adoption is likely lower," Motheram says. 

"The bigger concern would be if charges eventually reach small and informal merchants in less-developed districts, where merchant networks are still thin and adoption is still maturing."

[image: NurPhoto via Getty Images A rider sitting on his moped waits next to a large PhonePe placard at a petrol pump in India.  ]NurPhoto via Getty Images


More than 550 million Indians use UPI for digital payments 

India therefore faces a delicate balancing act. It wants to make UPI financially sustainable without disturbing the conditions that helped make it ubiquitous.

It is not an impossible task. Brazil's Pix, another hugely successful instant-payment system, is free for individuals but permits low-cost charges for businesses. Yet it is the world's fastest-growing real-time payment system, used by more than 140 million people and 14 million companies, with more than four billion transactions a month averaging about $88 each.

"The key question is not simply whether UPI should remain free for every merchant transaction," Motheram says, "but whether the pricing structure protects the marginal merchants who are still being brought into the digital payments ecosystem."

That may be the real test of India's next UPI experiment.

The first phase was about creating the network. The second was about getting hundreds of millions of people and millions of merchants onto it. The third is now beginning: figuring out how to pay for the system without making it less useful.

Economist Renuka Sane believes the right pricing structure could finally restore "commercial sanity" to India's digital payment rails, allowing the market to price risk, fund critical infrastructure and build a more resilient payments ecosystem.

The bigger risk may not be that Indians suddenly abandon UPI because a large retailer is charged a fraction of a percentage point: experts say its network effects are now too powerful for that. 

But there is a potential perception problem: a 2024 survey by polling agency  LocalCircles found that 75% of UPI users said they would stop using it if transaction fees were introduced, while only 22% said they would be willing to pay.

The risk is subtler. If charging merchants makes some of them less enthusiastic about accepting UPI - or eventually discourages the smallest ones from joining - the network could begin to lose some of the frictionless quality that made it so successful.
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The oldest bar in every state

businessinsider.com · 35 points · Discussion
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We Are Forking dotenvy into dotenv-ng

secretspec.dev · 26 points · Discussion

   We have released dotenv-ng 1.0, a
modern Rust implementation for loading and rendering .env files. It began as
a fork of dotenvy after its parser
changed a secret while reading it.

That may sound contradictory. SecretSpec is still on a mission to eliminate
environment variables as a secrets
interface, and we have written about
where .env went wrong. It should not be the
final home of a secret.

But migrating away from .env starts with reading it
correctly.

Why fork dotenvy?
Section titled “Why fork dotenvy?”


The immediate failure was SecretSpec issue
#73. A dotenv file contained a
value with bcrypt fragments:

TEST="foo:$2a$10$TWoviNHS27HJMw1PKe4tBeIMlms6tWdYS9hKoHANKCQhluDlEt/gu"




The file was intact. Reading it through the dotenv provider returned a
different value because dotenvy treated the dollar-prefixed fragments as
variable substitutions. The failure appeared later as an authentication error,
not a parse error.

An upstream request to make substitution configurable had been open since
2024. A pull
request arrived in 2026 but
targeted an unreleased API. A migration tool cannot require users to recognize
and escape parser syntax inside their secrets.

The maintenance gap
Section titled “The maintenance gap”


The original Rust dotenv crate stopped releasing in 2020 and was eventually
marked unmaintained by
RustSec, which listed
dotenvy as an alternative.

Dotenvy’s description still calls it “a well-maintained fork.” Its latest
published version, 0.15.7, was released on March 22,
2023. A Rust forum
discussion
noted the two-year release gap in 2025. By the time the bcrypt bug blocked
SecretSpec, it was more than three years.

There is an uncomfortable irony in a maintained fork repeating its upstream’s
release problem. Its maintainers do not owe us a release, but SecretSpec needed
breaking fixes on a schedule we control.

What does dotenv-ng improve upon?
Section titled “What does dotenv-ng improve upon?”


We first considered a small patch. Auditing the parser uncovered more problems
around JSON, Windows paths, Unicode names, precedence, and partial environment
mutation.

dotenv-ng therefore starts from dotenvy 0.15.7 but deliberately breaks
compatibility where correctness requires it. Version 1.0 adds:


	a source-aware parser with structured errors;

	literal dollar signs by default, with substitution available only when a
caller explicitly enables it;

	a broader key grammar that supports dashes, leading digits, leading dots,
and Unicode;

	a renderer that adds only the quoting and escaping needed to parse a value
back unchanged;

	validation before process-environment mutation; and

	an explicit unsafe boundary around that mutation.



Property tests exercise arbitrary Unicode and syntax-heavy values, check that
quoting is used only when necessary, and round-trip complete documents. The
parser and renderer, the core of the rewrite, both have 100% line coverage.

The complete compatibility and API changes are recorded in the dotenv-ng
1.0 changelog.

Try dotenv-ng 1.0
Section titled “Try dotenv-ng 1.0”


The package is available on crates.io.
Applications can keep the familiar dotenv crate name with a dependency
alias:

[dependencies]

dotenv = { package = "dotenv-ng", version = "1" }




Starting in SecretSpec 0.20, dotenv-ng powers dotenv parsing and rendering
throughout SecretSpec.
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Marketers are Addicted to Bad Data (2020)

jacquescorbytuech.com · 24 points · Discussion

Modern marketing is all about data and however hard you might try, you can't spend any time around marketers online without being subjected to endless think pieces, how-to guides, ebooks or other dreck about how we need to track and measure and count every little thing.

We've got click rates, impressions, conversion rates, open rates, ROAS, pageviews, bounces rates, ROI, CPM, CPC, impression share, average position, sessions, channels, landing pages, KPI after never ending KPI.

That'd be fine if all this shit meant something and we knew how to interpret it. But it doesn't and we don't.

The reality is much simpler, and therefore much more complex.  Most of us don't understand how data is collected, how these mechanisms work and most importantly where and how they don't work.


	36% percent of people in the UK use an adblocker, which means your javascript based website tracking is meaningless

	Email open rates don't actually indicate that an email was opened, merely that a request was made to a server

	The black boxes inside Facebook and other ad exchanges give you flat out wrong data about how your ads are performing

	The audiences you're targeting on Google, Bing, etc are fraudulent and don't even exist

	The exchanges you're purchasing media space from are cheating you



And even if we know how the data is collected, what it means and what it's actually tracking, most of us don't have the technical chops to analyse the data we've collected[1]. I don't mean to rag on anyone by saying this, but we do need a reality check.

And look. I get it. Having tangible data allows us to demonstrate that we're doing our job and we're trying to measure and improve what we're doing. But as Bob Hoffman rightly points out - that's not how brands are built.

The numbers are often all we have to prove our case, to get more budget and in extreme cases, to continue to stay employed. We'll remain in this mess until we can separate marketing from short sighted and poorly informed decision making. Until leaders can lead on the strength of their conviction and experience instead of second guessing themselves and their staff based on the inadequacy of data.

I don't know what the way out of this mess is, or what the path to success looks like. All I know is this.

We're addicted to bad data.





	
Go ahead, ask the average marketer how to properly calculate the sample size for an A/B test, or what a Chi-Squared test is, or even what power is and why it's important. ↩︎
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An update on leaving Gmail for Fastmail

moddedbear.com · 24 points · Discussion


  It’s been a few months since my post on leaving Gmail which sparked a lot of discussion on Hacker News. Email isn’t the most exciting topic in the world, but I figured I should give a little update on how things have been going after the move to Fastmail since so many people saw the original post.

The quick version is that I think I picked right with Fastmail. You can find cheaper email hosts out there. I’m sure they’re great too, but I’m really happy with Fastmail’s value considering all I’m getting.


 
    Inbox organization
 


I ended up starting fresh instead of forwarding my Gmail to my new address. This was definitely the right move for me for reasons I’ll get into.

My biggest concern moving away from Gmail was my inbox organization. Gmail does a pretty alright job of automatically sorting out promotional emails from notification emails from human-sent emails and so on. It’s the only reason my inbox has remained somewhat manageable over the years despite no effort on my part.

The solution for this that I landed on is subdomain addressing and so far it’s been keeping me even better organized than before. I’ve updated my important accounts with unique or category-based subdomain addresses, then any mail sent to those addresses automatically gets moved to a matching folder without me even having to create any rules.

If I had forwarded my Gmail to the new Fastmail address, organization would have been a whack-a-mole rule creation game.

Going and updating my accounts with a new address was easier than I was expecting. It does help that I’m keeping the Gmail address active as a junk inbox that I still occasionally check though, so I’ve only had to update the accounts that I actually care about. It wasn’t more than ten or so accounts, and I’m getting to the rest gradually as I remember about them.


 
    Multiple domains
 


Fastmail lets you connect something crazy like 100 domains to your account. That was a nice bonus for me because I was able to add a new address using my blog domain, something I’d been wanting to do for a while anyway.

This is probably a coincidence, but I’ve been getting way more email replies to my posts since I updated my contact page with my new address on my blog domain. I used to have a Proton address I created specifically for email replies listed there. It’s been a fun new motivator for blogging, and it’s also helped me remember to reach out when I read a cool post.

Since I’m talking about custom domains already, here’s something you might want to know if you’re thinking of making a move similar to mine. You’ll probably find your sent emails “greylisted” by your recipients’ email providers if your domain has been freshly registered — regardless of your email host. For example, emails sent from my brand new domain were getting delayed by a few hours when sent to Gmail addresses. Messages from my blog’s domain, which has been around for a while, were getting delivered immediately. It took a day or two for Gmail to fully trust the new domain and remove the delay.


 
    Masked email
 


This is something I’m using more than I thought I would. You can generate randomized addresses that route to your inbox so you don’t have to share your real address. It’s nice to use for services that you may want to easily block, since you can flip a toggle and start sending all mail received at a masked address to the trash.


 
    It’s been smooth sailing
 


There’s a bunch of other little things I’m liking about Fastmail too. Their apps are solid. Their documentation is good. I haven’t really found anything not to like yet.

The main thing I want you to take away is that the switch has been much smoother than I expected. If you’re thinking of making a switch too — to anywhere, not just Fastmail — I don’t think you have a whole lot to worry about. Especially if you move to an address on your own domain, then any other moves in the future will be even easier.

— JP
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Roboflow Playground: Try and Compare 30 Computer Vision Models

blog.roboflow.com · 21 points · Discussion


                    
                        Roboflow Playground lets you run the same image and prompt across up to five zero-shot computer vision models side by side, covering more than 30 models from Anthropic, OpenAI, Meta, Google, and open-source providers like Florence-2. Supported tasks include object detection, image classification, OCR, captioning, and open-prompt visual question answering. It removes the setup cost of provisioning APIs or infrastructure individually, so you can compare model outputs directly before committing to one for your project.

                    
                    
                    
Comparing zero-shot computer vision models can be daunting. Researching the latest models to try, writing the code to call cloud APIs, provisioning infrastructure for open weight models – all of this takes time. Before you know it, a new model is out, ready for use.
With that in mind, we are excited to announce a tool to help you try, compare, and evaluate over 30 popular frontier vision models: Roboflow Playground.
In this blog post, we are going to walk through what Roboflow Playground is, and how to use it to test new vision models.
An example of Roboflow Playground used to identify the location of peaches in an image. Florence-2, YOLO World, and a preview Seg Preview model are displayed.What is Roboflow Playground?
Roboflow Playground lets you compare, side-by-side, the latest models for vision tasks.
With Playground, you can run the same image and prompt across multiple models at once. Supported models range from the latest VLMs by Anthropic, Meta, OpenAI, and Google, all the way to open source models like Qwen3.8 27B and Muse Glimmer 30B.
To get started, go to the Roboflow Playground website. You will then be able to choose what vision task you want to run. As of today, Playground supports:
	Object detection
	Captioning
	Classification
	OCR
	Open prompt

You can then choose up to five models to compare. Once you have chosen a task and a model, you can upload an image and set prompts.
The models available depend on the chosen task type. For example, you can use Gemini 3.6 Flash and SAM 3 for object detection because both models support object detection, but you can't use SAM 3 models for VQA because they don't support this task.
Using Playground to Compare Object Detection Models
Let’s try Roboflow Playground on object detection. 
To choose a task, click “Object detection” from the list of tasks dropdown and select your chosen task:
We can then upload an image of a book and coffee and set the prompts “book” and “coffee”:
We are now ready to run our image and prompt through vision models to see the results. For object detection, Playground automatically plots the bounding boxes returned by each model.
Here is an example of the results for our prompt:
In this example, we ran our object detection prompts – “coffee” and “book – through Florence-2, YOLO World, and Claude 3.5 Sonnet. Both Florence-2 and YOLO World identified both objects and drew accurate bounding boxes; Claude 3.5 Sonnet found the general location of each object, but was unable to draw precise bounding boxes.
Using Playground with an Open Prompt
Let’s try using Playground with the Open Prompt task type. This lets us ask a question about the contents of an image. To use Open Prompt, choose “Open Prompt” from the task dropdown in the top left corner of the Playground interface, then upload an image and set a question to ask.
For this guide, let’s upload a picture of a cup of coffee on a table and ask “What is in this photo?”
Here is an example result from the Playground:
Above, results from Claude 4 Sonnet and GPT-4.1 are displayed. Both models accurately identify that the photo contains a coffee cup on a table, and include detailed descriptions of the background and surroundings.
Experiment with Playground Today
With Roboflow Playground, you can try various computer vision models and compare them side-by-side.
Today, we are launching with support for 30+ models, including the latest models by Anthropic, OpenAI, Google, Mistral, and other providers, as well as open-weights models like the latest in the Llama series.
We plan to add more models as they become available.
You can get started with Roboflow Playground today to try, compare, and evaluate supported vision models for free.
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How to organize 3 acquired companies into one coherent website

littlelanguagemodels.com · 13 points · Discussion


Company A has acquired Company B, C, and D. How do we organize their sites, for multiple products with different audiences, while making it easy to find relevant product information and quickly understand how the products work together?




For example, Company A offers residential relocation services. Company B offers relocation services for businesses. Company C offers relocation management software. Company D offers fine art and antique moving services.




What I recommend to clients is formalizing user goals before making rebranding decisions.




People from Company A, B, C, and D are going to bring different perspectives to information architecture decisions based on their:





	day-to-day responsibilities




	previous experiences making IA decisions, positive or negative




	perception of the areas with the highest potential for company growth




	professional goals






Many people’s first impulse is to discuss the products.




How Company A plans and delivers items.




How company B coordinates B2B moves, the types of businesses.




The data powering Company C’s software, the types of users, pricing tiers.




Insurance, identity confirmation, country regulations, employee training for handling fine art for Company D.




These conversations are useful for context gathering, but create an unnecessary us against them environment in the context of the website’s future. You’re with Company A. I’m with Company D. Product discussions keep us aware of this distinction at all times.




Instead, I recommend turning outwards and focusing your attention on user actions.




What does the user of your product get from buying from you?




Why is the user visiting the homepage? What about the contact form? And the pricing page?




Come up with as many user goals for interacting with different areas of the product. Even better if Company D’s folks are writing user goals for Company A, Company A for Company B, and so on.




Having “new” folks come up with user goals helps them get familiarized with the product and it builds empathy for users and employees of the company alike. Amazingly, this serves as a beautiful user research session to unpack biases or currently-unmet user needs.




“Oh, we thought that would be done automatically. We may want to clarify that to users.”




“Oh, I didn’t realize we offer customs, tax, and documentation assistance.”




“It wasn’t clear to me that step was mandatory to schedule a pickup.”




Focusing on user goals highlights opportunities for consolidation and removal across your content. Different areas of different products can help users reach their goals.




Which brings me to the next step: defining different ways for the user to meet their goals.




Define different ways for the user to meet their goals considering format, audience, and information receptiveness




Consider format preferences (a map might work better for locations, but a text field may work better if a service is only offered in <5 locations), audiences (busyness, goals, language), and willingness to interact with company content (someone transporting a luxury item will be more receptive to longer content like PDF brochures, but a moving contractor looking for the login portal will be less patient).




Group content on the homepage and navigation by user goal, and the conversation becomes about ways to delight and provide additional value through the acquisitions, rather than which product of which company does what.




Next, consider labels. I don’t like putting people in boxes, but I swear it’s for a noble purpose here. 




Put users into categories




What are different types of groups a user may belong to for a healthcare training provider?





	Location (by country, city, district)




	Clinical discipline (nursing, surgery, pharmacy)




	Clinical specialty (dermatology, ethics, pathology)




	Phase (needs assessment, pre-briefing, facilitation, debriefing)




	Role (educator, administrator, researcher)




	Institution (academic, commercial, non-profit)






For patients of healthcare providers, groups may include:





	Insurance type




	Age group




	Risk level






These categories (known as taxonomy) can help guide users and quickly orient them. By thinking through possible categorizations, and their overlap (what would a pathology surgery clinician working for a commercial vendor in New York look for and find?), teams can make the digital experience so intuitive that the user doesn’t have to “think” much.




Users should understand options at a glance while being able to get granular, so the categories shouldn’t serve as rigid boxes, rather quicker, more elegant paths to eureka.




Test with a small group of users




Once you have initial low-fidelity designs of key pages/interactions, please, please, please test them with a small user group.





	Do labels match user language?




	Do groupings match users’ mental models?




	Does content hierarchy reflect user goals?




	Is the amount of information provided appropriate for the user’s current step?






Finally, and this is easy to miss: think of content horizontally, not vertically.




Think horizontally, not vertically




What do I mean by this?




I’ve been on many design review meetings where the focus was on the single page we were looking at, and stakeholders wanted to know why X element wasn’t included or why Y was so low on the page.




The thinking goes: if a content component is deprioritized, users will have a difficult time finding it, and get frustrated.





	Vertical content – Content on a single page/interface helping the user reach their goal.




	Horizontal content – Content component used strategically and constantly across pages/interfaces (think: visiting hours being available in nav, footer, location pages, event pages, contact pages, etc.)






Horizontal content improves content discoverability by offering multiple opportunities for the user to find what they’re looking for.




Vertical vs horizontal content thinking



HOKA offers multiple examples of horizontal content thinking. I just shared 3 website lessons from HOKA, one of the fastest growing sport brands. Check out the latest article. 




If you’re a content or design professional who enjoys work-related books, I highly recommend Donna Spencer’s book Presenting Design Work. One of the most valuable lessons I took from the book was presenting findings and recommendations in the context of “a person doing a thing” rather than prototype X or page Y. We’re taught to think vertically when it comes to content, so it’s not easy to remember to take a step back and consider the entire ecosystem, but it is important to do as not to harm user wayfinding.




If you’re a stakeholder in website and product decisions, you can also help guide users by asking questions related to the different ways the user may be looking for information and how the design may be able to accommodate them, not just in a single “important” page, but across touchpoints.




Okay, final final thing: A common point of tension between stakeholders is the fate of the content. People have ideas, fears, and dreams about what will become of the content. I unpacked the feelings aspect of redesign in here: How to manage stakeholder feelings in content decisions for website redesigns. TL;DR: People can be reluctant to make content decisions for all sorts of reasons. Every reason is inherently valid and worth listening to, understanding, and iterating upon as needed. 




Key takeaways




To organize content for multiple products with different audiences, while still making it easy to discover how the products work together:





	Start with user goals




	Identify commonalities across products




	Identify opportunities for consolidation and removal across content




	Define different ways for the user to meet their goals considering format, audience, and information receptiveness




	Put users into categories




	Test with a small group of users




	Provide multiple information pathways to improve discoverability




	Be prepared for content discussions to get heated






AI Policy: I personally write each draft and final copy on this website. All content reflects my own thinking, ideas, style, and craft. I do not use AI such as ChatGPT to generate articles. Occasionally, I ask AI such as Formalizer or Claude to summarize or restate my own ideas and may restructure sections based on the response.





Original: https://littlelanguagemodels.com/how-to-structure-your-sites-after-a-big-acquisition/ · Discussion




Colophon


Colophon

Sent by sendle.app

Long reads, delivered to your reader.
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