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SOME NON-TEGHNICGAL TAKEAWAYS

» Competlitive games are best balanced with constant
player engagement

» A game complexlity goes up, 1teration times must go
down



THIS GAN ONLY BE
OBTAINED THROUGH
EXTENSIVE BETA
TESTING, YEL...




..NO BETA SOFTWARE
ALLOWED IN APPSTORE




"SOFT LAUNCH"

Unfinished software 1s released 1n app stores of
countries with lower usage/engagement



ITERATING ON MOBILE IS
FAR SLOWER THAN ON




» Surprising amount of player engagement

» Listen to the active Steam community



PERGEPTION IS REALITY

»

»

Players enjoy having the mobile client option for
their favorite PC game

That same game 1f presented as a moblile game first
will be met with vitriol



»

»

»

BATTLE PERGEPTION AS A PRIORITY

Did your game release 1n Korea first?

Better make damn sure you have 1nvert mouse on
launch day.

Was your game buillt for console first?
That PC/Mouse support better be first class.
Touted as a mobile game first?

Graphical settings, hotkeys, and a PC friendly
interface are a must.



SERVER HOSTED ONLINE GAMES

» Persistent Connection
» Stateful
» Multi-Service (mlcro-service)

» Persistent Storage



GAME BACK-END/PLATFORM

» Authentication
» Chat / Presence
» Purchasing

» Player Storage
» Match Makilng

» Adminlistration Tools



elixir



| WAS HAPPY WITH
ERLANG



GETTING OTHERS ONBOARD
WAS HARD




ERLANG STL2.0



THE ELIXIR TEAM DELIVERED SO MUGH
MORE

» A Great Standard Library (stl)

» Build tool (Mix)

» Amazing Docs

» Package management (Hex)
» Polymorphism (protocols)

» Hygenic Macros



| USE ELIXIR EVERYDAY
(2 YEARS RUNNING)

» Easy To Get Started

» Not So Easy (at first) To Get Into Production

» Brilliant Once In Production



HIGHLEVEL LANDSCAPE
<

World Combat

\ Yoo/

Router ‘ Router

N

Database (Shard 1-64) ) Database (Shard 65-128)




ELIXIR PROJECT BREAKDOWN

1. Protocol 1ib (tu _protocol)

2. Common 1ib (tu_common)
3. Route app (tu_route)

» 1ncludes protocol & common
4.Chat app (tu_chat)

» 1ncludes protocol & common



ROUTE SERVER

» "Gateway" 1nto the back-end

» Ranch Listener (TCP)
» Speak UndeadSrv Binary Protocol (tu protocol)
» Disconnects misbehaving clients

» Rate limit requests

» Drop hanging / partial TCP connections



ROUTING A MESSAGE

1. Read from TCP socket 1into buffer
2. Tag message with Route Acceptor pid

3. Route message via:

1. Route Hash (deterministic/randomly
deterministic)

2.Service Protocol (1.e. Chat, Account, etc)



REGEIVING A ROUTED MESSAGE

» Service Server receives message

» Internally dispatch request to application
» Reply to message 1f request 1s a transaction
» Reply 1s sent to Route Acceptor pid

» Route Acceptor serializes message 1nto binary
format for client

» Route Acceptor sends message



EGTO & POSTGRESOL



Chat DB (1-64) : Chat DB (65-128)

» Pre-shard data i1nto X buckets (128) on X nodes (2)
» Buckets are PostgreSQL schemas

» Nodes are PostgreSQL 1nstances



EMBEDDED SHARD / GREATE DATE IN ENTITIES

CREATE SEQUENCE next_id_seq;
CREATE OR REPLACE FUNCTION next_id(OUT result bigint) AS SS
DECLARE
our_epoch bigint := 1409266191000;
seq_1d bigint;
now_millis bigint;
shard id int := 1;
BEGIN
SELECT nextval('next_1d seq') % 1824 INTO seq_id;

SELECT FLOOR(EXTRACT(EPOCH FROM clock_timestamp()) * 1000) INTO now_millis;

result := (now_millis - our_epoch) << 23;
result := result | (seqg_id << 13);
result := result | (shard_id);

END;



“SHARDING-IDS-AI-
INSTAGRAM™




THANKS F'Oll* HANDING ME
UNSTACKABLE CU PS



STOP!
DON'T DEPLOY YOUR SOURCE
CODE TO YOUR NODE.




GREATE A RELEASE







Mi :’A:. Ry Ixrm

ically generate a release for your Elixir proje

r) 462 commits ¥ 2 branches
e




J
- IRELZA

 release creation for Erlang http://erlware.

1 commits Y 2 branches
S



WHAT'S IN ARELEASE?

» All your complled applications and their compiled
dependencies

» boot seripts

» ctl script (start/stop/restart/etc)
» sysﬂconfig (optional)

» 'Vin.args (optional)

» erts (optional)






A RELEASE GAN
GONTAIN MANY OTP
APPLICATIONS




OTP APPLICATION

» A group of related code and processes

» Wrapped with OTP behaviours 1n a specific
structure

» Informs the VM how to setup and teardown your
application



LIBRARY IN MIX

MyLib.Mixfile
Mix.Project

application
[
applications: [
:logger,
:crypto

# def project, do:



OTP APPLICATION IN MIX

MyApp.Mixfile
Mix.Project

application

mod: {MyApp, [1},
registered: [],

applications: [

:logger,
:crypto,
1,
env: []

# def project, do:






my_app/mix.exs
project

app: :my_app,
deps: [
{:discovery, "-> 1.0"}

]

application

mod: {MyApp, []}.
applications: [
:discovery

1,

env: []



GCONFIGURING A RELEASE

» M1X.Eexs?
» config.exs?

» sys.config?



» The pathway that Elixir exposes/encourages
» Easliest to use and understand
» Uses Elixir syntax

» Not respected by release tooling






» Another pathway that Elixlr exposes

»

»

»

»

Uses Elixir syntax

Useful for setting default configuration for your

release
Respected by release tooling

Only useful for configuring your application,
dependenciles

not



SYS.GONFIG

» Not exposed by Elixir tooling
» Uses Erlang syntax

» Used for configuring deployed applications



DEPLOYING A RELEASE



GHOOSE A SOLUTION

1. A Build Server (Jenkins)
2.An Artifact Store (Github)
3.Configuration Management (Chef)

4. Hosting Solution (AWS)



RUNNING ECTO MIGRATIONS

bashS /opt/my_app
bashS mix ecto.migrate



MIX TASKS ARE NOT A VALID PATH

» Migrations are packaged and put onto database node
» Ecto Migrate requires

» Application code

» To start our application
» Database node doesn't need our application code

» Starting our app 1s bad 1f using service discovery



MIGRATOR
GITHUB.COM/RESET/MIGRATOR

» A CLI binary used for performing database
migrations

» Also supports MultiSchemaMigration
» Useful for database sharding

Running migrations:

bashS migrator up /path/to/migrations ecto://reset:pass@localhost:5432/account_db



EGTO GHEF GOOKBOOK
GITHUB.COM/RESET/ECTO-COOKBOOK

include_recipe "ecto::migrator"

ecto_migrate "account db"
username '"'reset"”
password "pass"
host "localhost"
migrations_path "/path/to/migrations"



EGTO INTERACGTING WITH SGHEMAS

@spec put_prefix(Ecto.Query.t | Ecto.Model.t, binary) :: Ecto.Query.t | Ecto.Model.t
put_prefix(%{__meta___: _meta} = model, prefix)
{_, source} = model.__meta__ .source
put_in model._meta__ .source, {prefix, source}

put_prefix(%Ecto.Query{} = query, prefix), do: %{query | prefix: prefix}
put_prefix(queryable, prefix)

Ecto.Queryable.to_query(queryable)

|> put_prefix(prefix)

%MyApp.MyModel{name: "reset"}
|> put_prefix("account_1")
|> MyApp.Repo.insert()



AVOIDING A FULLY-
MESHED GLUSTER




DUMPSTER ON FIRE - WITH WHEELS - AT SCALE

Router Router




PARTIALLY-MESHED

Router . Router
P,

Catalogue Account Fulfillment




»

»

»

»

»

Configured with -hidden VM flag

» Set on command line or 1n vm.args file
Applied to all of our "service nodes"

Can't use global processes

Can't use 1libs that leverage global processes

You must manually connect nodes to each other



DISGOVERY
AUTOMATICALLY DISCOVER
AND CONNECT TO ERLANG

NODES
GITHUB.COM/UNDEADLABSIDISCOVERY







EPMD (ERLANG PORT MAPPER DAEMON)

» By default: 4369

» Configurable with ERL_EPMD_PORT env variable

» Keeps track of which port each Erlang VM 1s
running on for a given node

» Must be open between connecting Erlang nodes



1net dist listen

|
{kernel, [
{i1net_dist_listen_min, 9100},
{i1net_dist_listen_max, 9600}
1}
].

» Range configured 1in sys.config
» Used to connect to other Erlang nodes

» Range must be open between connecting Erlang nodes



'HUNTING BOTTLENECKS



GENERAL TIPS

1.Avoid Registered. Processes when pbséible.

2.0ne-For-One Supervisor with tranient restart
strategy. Do the children need supervision?

3. Use Observer



GONTRIVED PROCGGESS BOTTLENECK

P T

Lntener ] Listener

Dispatcher




:observer.start()




O O nonode@nohost

w Load Charts Memory Allocators  Applications Processes Table Viewer  Trace Overview

System and Architecture Memory Usage

System Version: 18 Total: 22 MB
Erts Version: 7.1 Processes: 5229 kB
Compiled for: x86_64-apple-darwin14.5.0 Atoms: 339 kB
Emulator Wordsize: 8 Binaries: 35 kB
Process Wordsize: 8 Code: 9172 kB
Smp Support: true Ets: 813 kB
Thread Support: true

Async thread pool size: 10 Statistics

Up time: 19 Hours
Max Processes: 262144
Logical CPU's: 8 Processes: 60
Online Logical CPU's: 8 Run Queue: 0
Available Logical CPU's: unknown O Input: 6235 kB
Schedulers: |O Output: 150 kB
Online schedulers:

Available schedulers:

CPU's and Threads




APPLIGATIONS

Select an application to view 1t's entlire supervision
tree



System

elixir
iex
kernel
logger

Load Charts

nonode@nohost

Memory Allocators

Elixir.Logger.Supervisor

Processes Table Viewer Trace Overview

<0.52.0>

Elixir.Logger
Elixir.Logger.Watcher

<0.54.0>




PROGESS LIST

» Process Identifier (Pid)

» Reductions (Reds)
» Memory

» Message Queue (MsgQ)



System

Pid
<0.60.0>
<0.72.0>
<0.79.0>
<0.62.0>
<0.64.0>
<0.71.0>

<0.0.0>
<0.3.0>
<0.6.0>
<0.7.0>
<0.9.0>
<0.10.0>
<0.11.0>
<0.12.0>
<0.14.0>
<0.15.0>
<0.16.0>
<0.17.0>
<0.18.0>

Load Charts

Name or Initial Func
wxe_server:init/1

erlang:apply/2
appmon_info
erlang:apply/2
timer_server

gen:init_it/6

init

erl_prim_|loader
error_logger
application_controller
application_master:init/4
application_master:start_it/4
kernel_sup

code_server

rex

global_name_server
erlang:apply/2
erlang:apply/2

inet_db

Memory Allocators

nonode@nohost

Applications | Processes Table Viewer

Reds
10010

3348
2818
88
78

~J
(AW

o O O O O O O O o o o o o

Memory

110448
142808
29544
24552
11944
24808
29520
67856
11944
426672
7016
2760
58544
263960
2824
2904
2720
2720
5832

MsgQ Current Function

o O 0o 0O 0O 0O 0O 0O 0O 0O 0o 0o 0o 0o o o o o o

gen_server:loop/6
observer_pro_wx:table_holder/1
gen_server:loop/6

timer:sleep/1

gen_server:loop/6
wXx_object:loop/6

init:loop/1
erl_prim_loader:loop/3
gen_event:fetch_msg/5
gen_server:loop/6
application_master:main_loop/2
application_master:loop_it/4
gen_server:loop/6
code_server:loop/1
gen_server:loop/6
gen_server:loop/6
global:loop_the_locker/1
global:loop_the_registrar/0

gen_server:loop/6

Trace QOverview



»

»

»

»

»

Process Information
Messages

Dictionary

Stack Trace

State



nonode@nohost:'Elixir.Logger' (<0.51.0>)

W Messages Dictionary  Stack Trace  State

Overview

Initial Call: proc_lib:init_p/5
Current Function: Elixir. GenEvent:fetch_msg/5
Registered Name: Elixir.Logger
Status: waiting
Message Queue Len: 0

Group Leader: <0.48.0>
Priority: normal

Trap Exit: false
Reductions: 339

Binary:

Last Calls: false

Catch Level: 4

Trace: 0

Suspending:

Sequential Trace Token:

Error Handler: error_handler

Links Monitors Monitored by

<0.50.0> <0.54.0> <0.54.0>
<0.52.0> <0.52.0>

Memory and Garbage Collection

Memory: 7 kB
Stack and Heaps: 752 B
Heap Size: 376 B
Stack Size: 8B
GC Min Heap Size: 233 B

f:r\ I:I IIIQlllﬂﬂn Aﬁﬂ" ‘:‘:EQQ




LOW REDS & EMPTY QUEUE

Reds Memory
117004 42272

62922 05128

36341 25864
- J L




»

»

»

REDUCTIONS?

Elixir Processes are scheduled on a reduction
count basis.

One reduction 1s roughly equivalent to a function
call.

A process 1s allowed to run until 1t pauses
(receive/yleld) or until 1t has executed ~1000

reductions.



PREEMPTIVE
SGHEDULING




ERLANG SCHEDULER QEUEUS

» :maxX (Reserved for internal use. Don't use this.)
» :high
» :noxrmal

» :1low



PRIORITY PROFILES

» Strict

» Failr



STRICT

» :max and :high are strict
» Scheduler processes all messages 1n :max queue
» Scheduler processes all messages 1n :high queue

» Scheduler then moves to falr queues



» :normal and :low are falr priority

» Scheduler processes :normal queue until empty or
for a total of 8,000 reductions

» Scheduler then processes one :low process 1f
avallable



GONFIGURING PRIORITY

1ex> Process.flag(:priority, :high)
=> :normal

1ex> Process.flag(:priority, :normal)
=> :high







PROTOCOL GONSOLIDATION

Code server has high reductions and high msgqueue
causing bottlenecks 1n all areas of codebase

code_server 263960 0 code_server:loop/1



PROTOGOL GONSOLIDATION GONT.
PROTOCOLS NOT FOUND IN THE RELEASE

» Are the protocols actually 1in my path?

1ex> Protocol.consolidated?(Enum)
=>
1ex> :code.get _path()



WHY ISN'T EGTO
STARTING MY
WORKERS AT
APPLICATION START?




GONFIGURING ECTO

|

{tu_account, [
{'Elixir.TUAccount.Repo', [
{lazy, false}

1}
1}



WHY IS EGTO NOT
GOMMITING DATATO
THE DATABASE?




BUILD PER ENVIRONMENT

» Create a build for each "environment"

» Prod
» Test
» Dev

» Some libraries, like Ecto, expect that this
feature 1s on

» Some app configuration options only configurable
at build time



ONE VM PER MAGHINE/GONTAINER

All CPU are pegged with very high 1m and 5m load
while all apps seem to be fine.

bashS top

Processes: 360 total, 2 running, 10 stuck, 348 sleeping, 2026 threads
Load Avg: 1.71, 1.63, 1.59 CPU usage: 2.99% user, 2.75% sys, 94.24% 1idle



TUNING VM ARGS

1. Enable Kexrnel Poll +K true

2.Setup Async Thread Pool +A 60

bashS cat /path/to/release/vm.args
-name reset@arena.local

-setcooklie MY_COOKIE

-hidden

+K true

+A 60








