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• Games and graphic renderers

• Small utility programs

• IoT applications

Crystal could play a key role in helping Ruby-based startups take their per-

formance to the next level. If you need to optimize parts of a Ruby project, it

makes more sense to port code to Crystal than to C or Go.

Some 15 companies, such as ProTel, Bulutfon, DuoDesign, Appmonit, Rain-

Forest QA, and Manas itself, already use it for production projects. Some of

them, such as ProTel and Bulutfon, experienced scaling problems with their

Ruby server infrastructure. For that reason, they rewrote their web service

using the Kemal framework in Crystal. In one instance at ProTel, 100 Unicorn

workers could be replaced by a single Kemal process to do the same amount

of work.

A Company’s Story Crystallized: Red Panthers

P. S. Harisankar is the founder, CEO, and CTI of Red Panthers,14 which is a

Ruby on Rails development studio that builds web and mobile applications.

It is based in Cochin, India and Wyoming, USA.

Ivo: What production projects do you use Crystal for?

P. S. Harisankar: We have a POS (Point Of Sale) system that reads RFID tags

from a reader and displays them on a web page. Then the user commits this data

to our cloud server, which marks the sale. The cloud app is built in Ruby on Rails.

Ivo: Why did you decide to use Crystal for these applications?

P. S. Harisankar: Our local dashboard for the previous POS system was too slow:

delay of seconds during a sale is not acceptable. The client required a better response

time at the local readers, so we rewrote it in Crystal and are now able to provide

a 10 to 15 micro-second response, a 200,000x improvement!

We are a Ruby on Rails firm, and if Crystal hadn’t existed, our client was leaning

toward C++ or Go since we had also worked in Go before. But using Crystal felt

more natural for us as we already have parts of the code written in Ruby. It helped

us to easily port these to Crystal.

Ivo: What types of problems does Crystal solve best?

P. S. Harisankar: Right now, Crystal is our go-to tool when it comes to building

an executable application or doing system programming (managing printers,

14. https://redpanthers.co
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• Rainforest:53 This company specializes in QA testing for web and mobile

apps, and exploratory testing. It uses Kemal for microservices.

• Bulutfon:54 This company offers VOIP solutions in Turkey. It also had

scaling problems with Ruby, which were solved by changing to Kemal.

Kemal is somewhat different from other approaches. For static file service,

Kemal is fast enough that there is no need to use Nginx for that.  However,

if Kemal’s lack of multithreading worries you, put Nginx in front of Kemal in

a reverse proxy setup, as they work well together. Port reuse might also be a

simple answer. The Kemal app server doesn’t handle process management,

supervision, and monitoring, so use specialized apps such as Monit or init.d,

or runit for process supervision.

Wrapping Up and Afterword

In this chapter, we looked at the strength of Crystal in the web world: its

built-in fast http-server, the lightweight and blazingly fast Kemal web frame-

work, and lastly, the full-fledged Amber web framework. You also got the keys

to the treasure chest of Crystal shards.

This brings us to the end of our Crystal journey in this book. We hope you’ve

enjoyed it as much as we enjoyed writing it. We hope that this whirlwind

overview has shown you why Crystal is a rising star in the software develop-

ment world, and why you’ll want to use Crystal in your projects. Join the

Crystal community55 and apply your coding talents. Perhaps we’ll meet again

in the Crystal universe.

53. https://www.rainforestqa.com
54. https://www.bulutfon.com
55. https://crystal-lang.org/community/
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creating shards, 131
deleting, 144
lack of shared dependen-

cies, 144
running, 133
testing, 186

Aquilar, Faustino, 207

are-we-fast-yet, 8

arguments
* (splat) argument, 72, 

78, 83, 154
** (double splat) argu-

ment, 74, 78
about, 33
input from command-line

arguments, 53
multiple, 33
named, 71
passing, 70–72
procs, 74
putting into instance

variables, 35
specifying default values,

71
specifying types, 70

ARGV, 53

Array API, 25

arrays
adding items, 23
checking for items, 25
converting range values

to, 31, 52
converting strings to, 55
display commands, 26
empty, 24
fixed-size, 25
as generic type, 43
indicating type of con-

tents, 46
loops, 25, 31
order, 52
reading, 24
removing items, 25
resources on, 25
returning multiple val-

ues, 72
size changes, 61
using, 23–26

artificial intelligence, shards
for, 189

as?, 64

ascii_letter?, 50

assets, adding, 178

assignment
multiple assignment with

tuples, 60
shortcut (||=), 48, 50, 61

AST (Abstract Syntax Tree),
155

asterisk (*, wildcard, 119

asterisk (*), splat argument,
72, 78, 83, 154

Atom, 197, 199

attr_accessor, 36, 91, 205

attr_reader, 36, 91, 205

attr_writer, 36, 91, 205

auto_load, 205

Awesome Crystal, 170, 188

B
backslash (\)

escaping with, 55
for literal output, 123

Baked File System, 188

base, testing not nil, 50

begin-rescue
about, 51
databases, 170
recursive methods, 85
shorter syntax, 83
using Exception as a class,

111

Behavior-Driven Develop-
ment, 14

belongs_to, 187

Benchmark module, 144

benchmarking
Crystal’s performance, 8–

11
projects, 144
--release flag, 196

Bignum, 205

binary files
creating, 133
distribution, 133, 196

bind_tcp, 174

binding
built-in web server, 174
C GUI library, 188
C libraries, 151, 156–

159, 188
Open-GL, 188
Qt5 framework, 188
Ruby gems, 207
third-party APIs, 189

blocks
captured (procs), 76–80, 

205
exiting, 76
using, 74–80
using as parameters, 75

blog app, 185

bm, 145

Boehm GC, 160

Bool, 205

Booleans, 21, 205

Bootstrap, 178

Borenszweig, Ary, 3

braces ({})
for blocks, 77
porting Ruby code, 205
for tuples, 60

brackets ([])
for empty arrays, 24
looping performance, 56
porting Ruby code, 205

break, 32, 50, 76

build, 56, 133, 196

Bulutfon, 16, 190

Bytes type, 156

C
C

binding with C libraries,
151, 156–159, 188

calling from Crystal, 157
GUI library, 188
performance, 6–8
resources on, 159
with system, 159

C#
.Net performance, 7
nil pointer exceptions, 14

C# .Net, 7

C++, performance, 7–8

callbacks, defining, 112

CamelCase, 34

capitalize, 55

carbon-crystal, 187

Cardiff, Brian, 3, 181

case
class names, 34
string methods, 55
variable and constant

names, 21

case method, 65

case-when, 30

chaining methods, 52, 60, 77

Channel(T) class, 161

channels
buffered, 164
defined, 38
diagram, 161
using, 159–167
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