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In just a few years,

none of it worked
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Eoerything will break

..and sooner than you expect



“Permacom pUﬁ ng e (from permacomputing.net)

Have few dependencies
Avoid pseudosimplicity

Accumulate wisdom and experience
rather than codebase

Human-scale
Hope for the best; prepare for the worst

Design for descent (degrade gracefully)
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The container throttling problem | Patreon

This is an excerpt from an internal document David Mackey and I co-authored in April 2019. The document is excerpted since much of the original doc was about comparing possible approaches to
increasing efficency at Twitter, which is mostly information that's meaningless outside of Twitter without a large amount of additional explanation/context.

At Twitter, most CPU bound services start falling over at around 50% reserved container CPU utilization and almost all services start falling over at not much more CPU utilization even though CPU
bound services should, theoretically, be able to get higher CPU utilizations. Because load isn't, in general, evenly balanced across shards and the shard-level degradation in performance is so severe
when we exceed 50% CPU utilization, this makes the practical limit much lower than 50% even during peak load events.

This document will describe potential solutions to this problem. We'll start with describing why we should expect this problem given how services are configured and how the Linux scheduler we're
using works. We'll then look into case studies on how we can fix this with config tuning for specific services, which can result in a 1.5x to 2x increase in capacity, which can translate into
$[redacted]M/yr to $[redacted]M/yr in savings for large services. While this is worth doing and we might get back $[redacted]M/yr to S[redacted]M/yr in TCO by doing this for large services,
manually fixing services one at a time isn't really scalable, so we'll also look at how we can make changes that can recapture some of the value for most services.

The problem, in theory

Almost all services at Twitter run on Linux with the CFS scheduler, using CFS bandwidth control quota for isolation, with default parameters. The intention is to allow different services to be
colocated on the same boxes without having one service's runaway CPU usage impact other services and to prevent services on empty boxes from taking all of the CPU on the box, resulting in
unpredictable performance, which service owners found difficult to reason about before we enabled quotas. The quota mechanism limits the amortized CPU usage of each container, but it doesn't
limit how many cores the job can use at any given moment. Instead, if a job "wants to" use more than that many cores over a quota timeslice, it will use more cores than its quota for a short period of
time and then get throttled, i.c., basically get put to sleep, in order to keep its amortized core usage below the quota, which is disastrous for tail la(ency}.

Since the vast majority of services at Twitter use thread pools that are much larger than their mesos core reservation, when jobs have heavy load, they end up requesting and then using more cores
than their reservation and then throttling. This causes services that are provisioned based on load test numbers or observed latency under load to over provision CPU to avoid violating their SLOs.
They either have to ask for more CPUs per shard than they actually need or they have to increase the number of shards they use.

An old example of this problem was the JVM Garbage Collector. Prior to work on the JVM to make the JVM container aware, each JVM would default the GC parallel thread pool size to the
number of cores on the machine. During a GC, all these GC threads would run simultaneously, exhausting the cpu quota rapidly causing throttling. The resulting effect would be that a subsecond

stop-the-world GC pause could take many seconds of wallclock time to complete. While the GC issue has been fixed, the issue still exists at the application level for virtually all services that run on
mesos.

The problem, in practice [case study]

As a case study, let's look at service-1, the largest and most expensive service at Twitter.

Below is the CPU utilization histogram for this service just as it starts failing its load test, i.c., when it's just above the peak load the service can handle before it violates its SLO. The x-axis is the
number of CPUs used at a given point in time and the y-axis is (relative) time spent at that utilization. The service is provisioned for 20 cores and we can see that the utilization is mostly significantly
under that, even when running at nearly peak possible load:

CPU Utilization Histogram

displays a percentage of the wall time the specific number of CPUs were running
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Can a “permacomputing” site look nice?

Write simple, raw HTML
...automatically transform it to better HTML

...in stages

...if any transformation stage breaks, the original HTML is

passed to the next phase
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How to make each step fail forward

Source

W/

Transform
script

/LZ/ Validation /L‘




How to make each step fail forward

Transform
Source
; script /

X

“Qutput”
(source again)

el e e .




How to make each step failure-free

Source

W/

T f
rC'nS. orm /L]/ Validation
script

|

“Qutput”
(source again)

Fun fact: we're doing this trick with hardlinks



How to make each step very fast

Use a content-addressable cache

Trcms.form Validation _cache/a1b2c3d0
script

Hashes to a1b2c3d0

If source, script, and validation are the same we skip it, and reuse the
cached content. Most changes result in very little reprocessing.




What technologies to use?

For any technology, assume you’re somewhere in the

middle of its lifespan

React.js has been around for 10 years, so you can assume

it will be around for 10 more

What if you want it to last for 20 years? 30 years? Your

whole lifetime?
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BUT: each transformation script can
be the latest and greatest.
JavaScript, Python...

If it breaks, just replace it

If you don’t get around to replacing
it, no problem

The site still works and you can still
publish




My personal website’'s CV
looks like this

(Hint: I'm looking for opportunities...)
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Neil Kandalgaonkar
Hacker, maker of things

Main Work Contact

I'm happiestin a place that respects
kindness, enthusiasm, and individuality,
doing many kinds of work,
(mostly writing internet software,
but also design, writing, & leadership),
serving a clearand inspiring goal

that creates more value for others than ourselves.

VRChat

Senior Software Engineer [ DevOps, March 2018 - June 2024

Scaled VRChat from a meme to a community of millions. As a very early employee, in a
flat to no-hierarchy organization, I've created or worked on nearly every backend
system, often coordinating with other teams to deliver features. VRChat has to process
millions of user-submitted 3D assets and that was my focus area for the last few years —
architecting, coding and deploying the backends of our big swing projects. I usually also
delivered the web UI for my own features, and it was often praised for its usability. As a




be able to update it, and
it will look like this

@00 @ wok

€ » C @ localhost:8000/work/

I'm happiest in a place that respects

kindness, enthusiasm, and individuality,

doing many kinds of work,

(mostly writing internet software,

but also design, writing, & leadership),

serving a clear and inspiring goal

that creates more value for others than ourselves.

VRChat

Senior Software Engineer / DevOps, March 2018 — June 2024

Scaled VRChat from a meme to a community of millions. As a very early employee, in a flat to no-hierarchy organization, I've created
or worked on nearly every backend system, often coordinating with other teams to deliver features. VRChat has to process millions of
user-submitted 3D assets and that was my focus area for the last few years — architecting, coding and deploying the backends of our
big swing projects. I usually also delivered the web UI for my own features, and it was often praised for its usability. As a side project,

dramatically simplified our test code and reduced time-to-deploy from almost an hour to minutes.

Node.js - Python - C# - Amazon Web Services (AWS) - Infrastructure as code (IaC) - Distributed Systems - Terraform - Elasticsearch -
Hashicorp Packer - Unity - React.js - NoSQL - SQL - Redis - Test Automation

Square
Software Development Contractor, July 2019 — March 2020

Solved some of their unique security needs for iOS development, with an updated version of the open source isign library I had
created several years earlier. All work open source. Managed one subcontractor (my former CTO).

Python - iOS - Cryptography - Team Management
Bench Accounting
Senior Software Engineer, March 2017 — March 2018

Web applications and microservices, written in Scala and Java, deployed on Amazon Web Services. Modernized the frontend stack
from CoffeeScript to standard JavaScript. Led Internal Tools team for a few months. Made many improvements to hiring process.

Java - JavaScript - Scala - Team Management - MySQL
Sauce Labs, Real Device Cloud

Senior Software Engineer, December 2014 — March 2017




Neil Kandalgaonkar
https: / /neilk.net/

Source code (eventually)
https: / /github.com /neilk /permaweb
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