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Onceuponatime...
we had a big customer.

We’'ll call them Big Corp.




Big Corp was already pushing
the boundaries of our system.

Both of us were nervous to opt
them into more features.

Servers fulfilling Big Corp requests



But Big Corp really liked Slack,
and they wanted to use it more.

So we needed to load test®*.

*unfortunately, we didn’t have any
tooling to do that.
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Our first tool was simple.
It blasted API requests to our
servers.
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Read more about API Blaster on our blog here.
https://slack.com/api/conversations.history?channel=C5JN6JH7V
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Unfortunately, it didn’t test a critical
component of our infrastructure:
the websocket stack.



High-level overview of Slack’s architecture

RTM API ealt
long-lived JSON web =——> eal-time
socket Services

Edge API =
|_ HTTPS i

Clients
(Desktop App, Browser, __ Permanent
iIOS, Android) Web API Data Stores

HTTPS


https://api.slack.com/rtm
https://slack.engineering/flannel-an-application-level-edge-cache-to-make-slack-scale/
https://api.slack.com/web

Surface area tested via API Blaster
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Posting a message to Slack

RTM API

long-lived JSON web Real-time

Clients

(Desktop App, Browser, __
IOS, Android)

”

“Good morning!
to #general

Services
socket
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chat.postMessage



Message propagation mechanism
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Lven Bigger Corp.
came along.

-~ Even Bigger Corp HQ
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Like with Big Corp., Even Bigger
Corp. also really liked Slack.

They wanted a channel to house all 300,000 of their
users.
About 100,000 would likely be active at the same time.
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Slack is susceptible to load-related
performance problems in 3 key ways
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chat.postMessage



2. Event floods

“Why can’t your nose be 12" long?

Because it would be a foot.” RTM API
| : Real-tim
R & long-lived JSON web SElE
” Services
“Thanks @mel for always being socket
such a thoughtful code reviewer!”
v
Edge API
“Great quarter everyone;
let’s all take Friday off!” HTTPS
S
a R
Client
#announcements
iy e Permanen
#dad-jokes Web API ermanent
#kudos Data Stores
s 5 HTTPS
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3. Thundering herds
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3. Thundering herds
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3. Thundering herds
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*mid 2019

So we built Puppet Show.

1
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Puppet Show within Slack’s architecture
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http://slack.com/messages

Puppeteer

“Hey!
I’'m DMing Oscar.
Have anything new for
me?”
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Pros Cons

High fidelity! Money-burning machine!

Flexible scripting! Wrangling thousands

R of Chrome instances!

QL Search Kui Boi Industries = @ -.
Pond Dev... ~ @ # Ohxp651zewpkhpa8 ~ Q62 13

+ Add a bookmark
Unreads e A BooRmE

Threads 2ygk 2prugbmb = 10464 Today ~
nam cum gquam veluptatem qui omnis. fugit autem est sed possimus

aperiam. culpa errer commodi veritatis mollitia.

o

@ Mentions & reac...

Drafts & sent Z3
Xbngegq Cpfyz4 » 11.04aM

atque architecto quia consectetur conseguuntur, consequatur consectetur
aut officia.

Eawlan Qgsa3co . 11:09 AM
ipsam doloras enim segui voluptatem qui consequatur.

Eawlom Qgsa3ca . 11:25 AM

dolores adipisci neque rerum exercitationem odit. dolorum accusamus qui

Saved items
Slack Connect

All channels

2 Files

D0 )e

Peaple & user gro...

s pariatur!

.

\_.\. "
L J
L

xdOev.mioxvdpi-8843 . 11:24 AN

% Automation similique laboriosam rerum nisi provident.

7into Ppglicdwde . 1::27 A

Starred . ) .
esse amnis eumn perferendis valuptatem sed alias.

Cha a atque dolorum. dolor aperiam aut deserunt ab aut totam in iusto, rerum
qa-data-pub-... facere dolores aut quia laborum.

7into Ppglicdwde = 17.u¢ awm

0022ghsdsd O
o 4. mollitia placeat ea est!




About ayear later,

just a few weeks into the global pandemic,
we sighed an ... even bigger customer.

Support 500,000 users in the
same Slack instance.
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Headless Chrome
browsers logged into
slack.com/messages

Lightweight client
simulators
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http://slack.com/messages

School

School

e A koiis a Slack client
simulation (a single Go
routine).

e A school is a collection of koi
(a single Go program).

 The keeper manages the
schools and keeps track of
the overall load test state and
parameters.
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"behaviors": -1
"chat.postMessage"”:
"frequency”: -0.043

i
"sequences": -4
10 "chat.postMessage":
11 "doc”:-"Sends-a-message-to-a-random-channel.”,
12 > "steps": [
- ]
* ;




chat.postMessage

“Why did the scarecrow get a promotion?
Because he was outstanding in his field.”

Kol

Just real enough

Slack '+

@

reactions.add

conversations.history
#toddlerisms
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{.} default-config.json M X

config > {-} default-config.json > ...

{
> |- - "behaviors": {
i
D "sequences": - {
i
> |-+ "weights": -1
i
D "clients":-{
L6 L - !
L4646 }
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2. Event floods

“Why can’t your nose be 12" long?

Because it would be a foot.” RTM API
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57v --"formations": [

<

7 "name” : - "Populate-announcement-channel
with-reactions”,
"begin_within_secs":-30,
"percent":-1.0,

"sequence": - {

11 7> "steps": ‘|




How about a live demo?
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4 Koi Pond X I3 KoiPond Health (viz) - Grafana X | 5 pond-announcements-globall X | £ Pipeline [koi-pond » koi-pond- X | + v

< > C O @ Kkoi-pond.tinyspeck.com Qa M v & Q B -V »

Need to shut down a load test?
Click STOP on any of the load tests below or trigger an Emergency Stop to stop everything at once.

Koi Pond

Load testing with lightweight Slack client simulators

CONTINOUS OR STARTED ELAPSED
STATUS NAME SLACK ENV OWNER WORKERS
ONE-OFF AT TIME
500k- commercial_prod gsanford CONTINUOUS Mar 9, 7 days 97 Pause Boot Stop Details
continuous- 2023
koi 2:33 PM
7 days
ago
R
New Load Test New Formation Show Default Configuration
Useful Links

e Main Grafana Dashboard

¢ APl traffic on loadtest nest

e Koi Boi Industries Grafana Dashboard
e Koi Boi Industries (Mission Control)

e Emergency Stop

 Deploy Health Dashboard

* Load test isolation architecture diagram
e Build pipelines




Were we successful?
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June 2020 September 2020 December 2020 October 2021

Formations Successful test Continuously-
DeVg{gll?t';‘e"t introduced run with 1.7M koi running 500,000
oi
R M‘i\j}%

. July 2020 perko| cost: October 2020 April 2021
First behaviour- 0.001$perday  Successful test Successful test

osncl)y ot(e)%t run run with 1M koi & run with 2M koi %

, oi
July 2020
Scaleup to

500,000 koi

*timeline not to scale 39



Merci

You can find me most
places on the internet as
@qcmaude

OREILLY

Refactoring
at Scale

Regaining Control of Your Codebase

Maude Lemaire
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