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e At Facebook in 2012

e Open standard started in 2015

e GitHub, Shopify
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Ready for Production

22347\l SasS
Web. App. /IMERF(5+ clients)

300+ queries

500+ mutations



GraphQL

e A query language

e EXxecution service

request
>
<
response




REST API

> curl https://api.github.com/search/repositories?qg=ruby

"total_count": 294596,
"incomplete_results": false,
"items": [
{
"id": 8514,
"node_1d": "MDEwO1J1cG9zaXRvcnk4NTEQ",
"name": "rails",
"full_name": "rails/rails",
"private": false,
"owner": {
"login": "rails",
"1d": 4223,
"node_1d": "MDEyOk9yZZ2FuaXphdGlvbjQyMjM=",
"avatar_url": "https://avatarsl.githubusercontent.com/u/42237v=4",
"gravatar_id": "",
"url": "https://api.github.com/users/rails",
"html_url": "https://github.com/rails",
"followers_url": "https://api.github.com/users/rails/followers",
"following_url": "https://api.github.com/users/rails/following{/other_user}",
"gists_url": "https://api.github.com/users/rails/gists{/gist_id}",
"starred_url": "https://api.github.com/users/rails/starred{/owner}{/repo}",
"subscriptions_url": "https://api.github.com/users/rails/subscriptions”,
"organizations_url": "https://api.github.com/users/rails/orgs",
"repos_url": "https://api.github.com/users/rails/repos",
"events_url": "https://api.github.com/users/rails/events{/privacy}",
"received_events_url": "https://api.github.com/users/rails/received_events",
"type": "Organization",
"site_admin": false
¥
"html_url": "https://github.com/rails/rails",
"description": "Ruby on Rails",
"fork": false,
"url": "https://api.agithub.com/repos/rails/rails".
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REST vs GraphQL
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A guery language for your
API

query { {
search(query:"ruby", type: REPOSITORY, first: 10) { "data": {

nodes { "search": {

. on { "nodes": [

name {

url "name": "ruby",

description "url": "https://github.com/ruby/ruby",

forkCount "resourcePath": "/ruby/ruby",
"description": "The Ruby Programming Language [mirror]",
"forkCount": 4215

"name": "ruby",

"url": "https://github.com/airbnb/ruby",
"resourcePath": "/airbnb/ruby",
"description": "Ruby Style Guide",
"forkCount": 602

"name": "ruby",

"url": "https://github.com/exercism/ruby",
"resourcePath": "/exercism/ruby",
"description": "Exercism exercises in Ruby.",
"forkCount": 357

"name": "rails",
e "url": "https://github.com/rails/rails",

GitHub API v4




Query

type User {
name: String!
email: String
avatarUrl: String
location: String

}

type Query {
viewer: User!

}

query { {
viewer { "data": {

name "viewer": {
ematil "name": "Basten Gao",

location "email": "bastengao@gmail.com",
"location”": "China"




Query / OperationName

{

viewer {
name
email
location

query currentUser{ query {
viewer { viewer {
name name
email email

location location

} ¥
¥ ¥

Good
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Query / Alias

query { {
viewer { "data": {

aLongName: "viewer": {

} "aLongName": "foo"

}




Query / Argument

{

user(name: "foo") { "data": {
name "user": {
email "name": "foo",
posts(first: 10) { "email": "foo@bar",
nodes { "posts": {
name "nodes": [

{
"name": "GraphQL"




Query Variables

query ($name: I, $first: ) { {
user(name: $name) { "data": {
name "user": {
email "name": "foo",
posts(first: $first) { "email": "foo@bar",
nodes { "posts": {
name "nodes": [

} {
"name" : "GraphQL"

QUERY VARIABLES

{

"name": "foo",
"first": 10
}




Query Fragment

query { {
viewer { "data": {

.. userFields "viewer": {
} "name": "foo",
"email": "foo@bar",
user(name: "foo") { "avatarUrl”: "awesome. jpg"
.. userFields },
} "user": {

} "name": "foo",
"email": "foo@bar",
fragment userFields on "avatarUrl": "awesome. jpg"
name
ematil
avatarurl

}




Mutation

mutation ($input: 1) { {
createPost(input: $input) { "data": {
post { "createPost": {
name "post": {
content "name": "GrapphQL",
"content": " "

}
}

QUERY VARIABLES

{

"itnput": {
"name": "GrapphQL",

"content":

}
}




GraphQL Schema

Describe your API

* Query
» Mutation
- Subscription

schema {
query: Query
mutation: Mutation
subscription: Subscription

}



GraphQL Schema

type User {
name: String!
email: String
avatarUrl: String
location: String

}

type Query {
viewer: User!

}

type Mutation {
createUser(input: CreateUserInput!) CreateUserPayload

}

schema {
query: Query
mutation: Mutation
subscription: Subscription

}



Types

» Scalar

* Enumeration
» List

* Non-Null

* Object

* Input

* Union

* Interface



Scalar Types

* Int

* Float

» String
*Boolean

° |D (represents a identifier, serialized as string)



Object type & fields

type User {
id: ID!
name: String!
age: Int
email: String

}



List type

type User {
id: ID!
name: String!
age: Int
email: String
posts: [Post]



Non-null

type User {
id: ID!
name: String!
age: Int
email: String
posts: [Post!]!

[Post] => [post] or [] or [null] or null
[Post]! => [post] or [] or [null]
[Post!]! => [post] or [] or



Enumeration type

type User {
id: ID!
name: String!
age: Int
emalil: String
gener: Gender

}

enum Gender {
Female
Male

}



Union type

union SearchResult = User || Post

type Query {
search(keyword: String) [SearchResult!]!

}

query {
search(keyword: “foo”) {

__typename
. on User A
name
gender

I3
. on Post {
name
content

}
}
}



Interface type

interface Namable {
name: String!

}
: query {
tyz:mgse;tiggsfme"ts Namable { searchNames (keyword: “foo”) {
= 19 __typename

emalil: String name

} ... on User {

email

type Post implements Namable { ?__ on Post {
name: String! content
content: String! s

} !

type Query {
searchNames (keyword: String) [Namable!]!

}



Input type

input CreatePostInput {
name: String!
content: String!

}

type Mutation {
createPost(input: CreatePostInput!) CreatePostPayload
}

mutation ($input: !
createPost(input: $input) { "data": {
post { "createPost": {
name "post": {
content "name": "GrapphQL",
"content": "..."
3
3
}

QUERY VARIABLES

{
"input": {
"name": "GrapphQL",
"content": "..."
}
3




Introspection

{ {
__schema { "data": {
queryType { "__schema": {
name "queryType": {
fields { "name": "Query",
name "fields": [
¥ {
3 "name": "user"
mutationType { },
name {
fields { "users'
name },

} {

}
]

J

"viewer"

|
"mutationType": {

"name": "Mutation",
"fields": [
{
"name": "createComment"
b -
{

"name": "createPost"




Client tools

» GraphiQL
- GraphQL Playground

lnsomnia



GraphQL

e A query language

e EXxecution service

request
>
<
response




rmosolgo / graphgl-ruby PUsedby~v 3249  ©OWatchv 83  WStar 3805 @ YFork 692

<> Code Issues 147 Pull requests 26 Security Insights

Ruby implementation of GraphQL http://graphgl-ruby.org

ruby graphal relay rails

D 4,902 commits ¥ 33 branches © 165 releases 22 254 contributors

Branch: master ~ New pull request Create new file = Upload files = Find File

~
(
-3

Y rmosolgo Merge pull request #2377 from eapache/another-unicode-lexer-bug ... Latest commit 80e9c¢87 2 days ago

.github doc(CONTRIBUTING) Add contributing.md 2 years ago
benchmark Add memory benchmark 10 months ago
cop Add a cop to catch misused .none? 5 months ago
gemfiles Add sqlite version constraint 5 months ago
guides Fix file paths and add types prefix 5 days ago
javascript_client remove yarn.lock 5 days ago
lib Merge pull request #2377 from eapache/another-unicode-lexer-bug 2 days ago
spec Merge pull request #2377 from eapache/another-unicode-lexer-bug 2 days ago

£) .codeclimate.yml Don't run code climate on tests last year




Hello Worl

require 'graphql'’

class DemoSchema < GraphQL::Schema
query QueryType
end

class QueryType < GraphQL::Schema::0bject
field :hello, String, null: false
resolve: —->(obj, args, ctx) { "world" }
end

puts Schema.execute("{ hello }").to_json

"data": {
"hello": "world"




Rails Controller

post "/graphql', to: "graphql#execute"

class GraphqlController < ActionController::
def execute
result = DemoSchema.execute(
query,
variables: variables,
context: context,
operation_name: operation_name
)
render json: result
end




Dir structure

app/
graphql/
mutations/
queries/
types/
demo_schema.rb



Define an Object Type

class User < ApplicationRecord
end

class Types::UserType < Types::BaseObject
graphgl_name "User"
description "FHF"

field :1id, ID, null: false

field :name, String, null: false

field :avatar_url, String, '={&', null: true
end




Define a Query

class QueryType < Types::BaseObject
field :user, Types::UserType, null: false do
argument :id, ID, required: true
end

def user(id:)
User.find(id)
end
end




Field Documentation

field :avatar_url, String, "3%{&", null: true
field :avatar_url, String, description: "k{&"null: true

field :o0ld_avatar, String, "3kf&" null: true,
deprecation_reason: "M avatar_url {{&"

{

user(name: "foo") {
1d
name
oldAvatar

¥ olirvatar

} ki

B avatar_url {7




Field Resolution

- object.public_send(name)
- Hash

- object[name.to_sym] or object[name.to_s]

class Types::UserType < Types::BaseObject
@object
@context

field :id, ID, null: false

end




Field Resolution

 method:
- hash_key:

« override method

class Types::UserType < Types::BaseObject
field :nickname, String, null: false, method: :name
field :fullname, String, null: true, hash_key: "name"

field :first_letter, String, null: false

def first letter
object.name[0]
end
end




Arguments

description:
required:
default_value:
as:

prepare:

class Types::UserType < Types::BaseObject
field :posts, [Types::PostTypel, null: false do
argument :category, String, "9ZE", required: false,
default_value: "GraphQL"
end

def posts(category: nil)

if category
object.posts.where(category: category)
else
object.posts
end
end
end




Auto camelization

\\

s IBCE, XIMFFRALELE

\

e camelize: false ZFF

type User {
class Types::UserType < Types::BaseObject I |
field :id, ID, null: false 1d: ID! ]
field :name, String, null: false name: Strlng!

field :avatar_url, String, 'skf&', null: true
end

avatarUrl: String

}



class QueryType < Types::BaseObject

Resolver

field :posts, [Types::PostTypel, null: false do

argument :category, String, "9E",
default_value: "GraphQL"
end

def posts(category: nil)
if category
Post.where(category: category)
else
Post.all
end
end
end

required: false,

class QueryType < Types::BaseObject
field :posts, resolver: Resolvers::Posts
end

class Resolvers::Posts < GraphQL::Schema: :Resolver
type [Types::PostType], null: false
argument :category, String, "%9%", required: false,
default_value: "GraphQL"

def resolve(category: nil)
if category
Post.where(category: category)
else
Post.all
end
end
end



Define a Mutation

class Mutations::CreatePost < Mutations::BaseMutation
graphgl_name "CreatePost"
description "Create a post"

argument :name, String, required: true
argument :content, String, required: true

field :post, Types::PostType, null: true

def resolve(x*args)
params = args.slice(:name, :content)
params[:user] = context[:current_user]
{ post: Post.create!(params) }
end
end

class MutationType < Types::BaseObject

field :create_post, mutation: Mutations::CreatePost
end




Define a Subscription

class SubscriptionType < Types::BaseObject
field :post_created, Types::PostType, null: false,
description: "A post was created to the blog"

end

class Schema < GraphQL::Schema
subscription SubscriptionType
end

push

new_post = Post.create(params)

Schema.subscriptions.trigger("postCreated", {}, new_post)




Errors

- validation error
* type error

* runtime error

"data": ...
"errors": [{
"message': "Can't continue with this query",

"locations": [{ "1line": 6, "column": 7 }],
"path": ["viewer"],

}]




Raise top-level errors

def resolve
raise GraphQL::ExecutionError "Can't continue with this query"

end




Errors as data

class Mutations::CreatePost < Mutations::BaseMutation

field :post, Types: :PostType, null: true
field :errors, [Types::UserError], null: false

def resolve

{
post: post,
errors: user_errors




Track error

class DemoSchema < GraphQL: :Schema

def self.type_error(err, query_ctx)
Raven.capture_message(err)

super
end
end

GraphQL::EnumType::UnresolvedValueError GraphgqlController#execute
Can'tresolve enumRecipg mm for'Bimm m "
PI-API-1KR O 2 days ago — 2 days il




Relay

A JavaScript framework based on React + GraphQL

React

@



Relay

GraphQL Server Specification

- Object Identification
- Connections

 Mutations



Relay

Object Identification

interface Node {

id: ID!

}

type User implements Node { g
id: ID! node(id: "VXNLci@l") {
name: String! e

} name

email

type Post implements Node {
id: ID!
name: String!

}

type Query {
node(id: ID!): Node

}

"data": {

"node": {

"1d": "VXNlcioQl",
"name": "foo",

"email":

"foo@bar"




Relay

Object Identification

class DemoSchema < GraphQL::Schema
def self.id_from_object(object, type_definition, query_ctx)

end
def self.object_from_id(id, query_ctx)
end

def self.resolve_type(type, obj, ctx)
case obj
when User
Types::UserType
else
raise("Unexpected object: #{obj}")
end
end
end

class Types::UserType < Types::BaseObject
implements GraphQL::Relay: :Node.interface

global_id_field :id
end

class QueryType < Types::BaseObject
field :node, field: GraphQL::Relay::Node.field
end




Relay

Connections

cursor-based pagination

query { { query {
users(first: 2) { "data": { users(first: 2, after: "Mg==" "data": {
pageInfo { "users": { pageInfo { "users": {

startCursor
endCursor
hasPreviousPage
hasNextPage
}
edges {
cursor
nhode {
id
name

"pageInfo": {
"startCursor":
"endCursor": "
"hasPreviousPage": f
"hasNextPage": t

ey

"edges": [

{
"cursor":
"node": {
"id": "VXNlciox",
"name": "A"
}
17
{
"cursor": "Mg==",
"node": {
"id": "VXNlcioy",
"name": "B"

startCursor
endCursor
hasPreviousPgge
hasNextPagg
¥
edges {
curgbr
ndde {
id
name

"pageInfo": {
"startCursor": "Mw==",
"endCursor": "NA==",
"hasPreviousPage": f
"hasNextPage": t

I

"edges": [

{
"cursor": "Mw==",
"node": {
"id": "VXNlciQz",
"name": "C"
}
},
{

"cursor": "NA==",
"node": {
"id": "VXNlciee",
"name": "D"




Relay

Connections

field :users, UserType.connection_type, null: false do

argument :search, String, required: false
end




Relay

Mutations

wrap input & payload

input CreatePostInput {
name: String!
content: String!
clientMutationId: String

}

type CreatePostPayload {
post: Post
clientMutationId: String

}

type Mutation {
createPost(input: CreatePostInput!): CreatePostPayload

}



Relay

Mutations

mutation($input: 1) {
createPost(input: $input) { "data": {
post { "createPost": {
1d "post": {
name "1d": "UG9zdCoo",
e "name": "GraphQL"
clientMutationld },
} "clientMutationId": "asdf"

¥ }
¥

QUERY VARIABLES

{

"input": {
"name": "GraphQL",

n "

"content": Y
"clientMutationId":

}
¥




Relay

Mutations

class Mutations::CreatePost < GraphQL::Schema::RelayClassicMutation

end




Authentication

Authorization: Bearer <token>

class GraphqlController < ActionController::API

def context

{

current_user: find_user_from_token(request)

}

just pass context to authorization part



Authorization

Type, Field, Argument, Mutation

- visible?(context)
- accessible?(context)

- authorized?(object, context)



Authorization

class BaseField < GraphQL::Schema::Field
def initialize(auth_required: true, xxkwargs, &block)
@auth_required = auth_required
super (xxkwargs, &block)
end

def accessible?(context)
return true unless @auth_required

lcontext[:current _user].nil?
end
end

class BaseObject < GraphQL::Schema::0bject
field _class BaseField
end

class QueryType < Types::BaseObject

field :viewer, Types::UserType, required: false, auth_required: false
end

class MutationType < Types::BaseObject
field :login, mutation: Mutations::Login, auth_required: false
end




Authorization

gem 'graphgl-guard’

class DemoSchema < GraphQL: :Schema
use GraphQL::Guard.new
end

class QueryType < Types::BaseObject
field :viewer, Types::UserType, required: false,
guard: —>(obj, args, ctx) { !'context[:current_user].nil? }
end




Upload

gem 'apollo_upload_server'

argument :file, ApolloUploadServer::Upload

Not compatible with ActiveStorage now
https://github.com/jetruby/apollo_upload_server-ruby/issues/10



Download

Trough query to get normal download url

class QueryType < Types::BaseObject
field :download_link, Types::UserType, null: true

def download link
Rails.application.routes.url_helpers.download_posts_url
end
end




gem 'graphgl-batch’
gem 'graphgl-preload’

class DemoSchema < GraphQL::Schema
use GraphQL::Batch
enable_preloading

end

class Types::UserType < Types::BaseObject

field :posts, [Types::PostType], null: false, preload: :posts
end




max_depth

viewer { class DemoSchema < GraphQL::Schema

name max_depth 10
repositories(last: 10) { end
nodes {
name
description
issues(first: 10) {
nodes { "errors": |[
title {
comments {

nodes { "message': "Query has depth of 11,

author { which exceeds max depth of 10"

login
}
body
userContentEdits(first: 10) {
nodes {
diff
editor {
login




Tracing

built-in traces
- AppSignal
* New Relic
- Scout

- Skylight

- Datadog

* Prometheus



Tracing

class DemoSchema < GraphQL::Schema
use GraphQL::Tracing: :DataDogTracing
end

Resources

NAME REQUESTS AVG LATENCY P90 LATENCY P95 LATENCY ! P99 LATENCY TOTAL TIME ERRORS ERROR RATE
receivill 54 134 ms 143 ms 165 ms 166 ms 7.22s 0 0%
deletl@ H 161 ms 161 ms 161 ms 161 ms 161 ms 0%
109 ms 133 ms 133 ms 133 ms 218 ms 0%

128 ms 129 ms 129 ms 129 ms 256 ms 0%

128 ms 128 ms 128 ms 128 ms 128 ms 0%

91 ms 106 ms 112 ms 226 ms 235s 0%

54 ms 108 ms 108 ms 139 ms 704 ms 0%

102 ms 102 ms 102 ms 102 ms 102 ms 0%

95 ms 95 ms 95 ms 95 ms 94.6 ms 0%

47 ms 87 ms 87 ms 87 ms 141 ms 0%




Query log

class DemoSchema < GraphQL::Schema
query_analyzer GraphQL::Analysis::QueryDepth.new do |query, depth|
logger.info("
RequestId #{query.context[:request_id]}

Depth #{depth}
Query: #{query.query_string.squish}
".squish)

end
end

2019-07-19T23:07:00.300835] :
2019-07-19T23:07:34.603395] :
2019-07-19T23:09:00.294628] :
2019-07-19T23:09:30.904968] :
2019-07-19T23:09:43.855390] :

RequestId
RequestId
RequestId
RequestId
RequestId

92dba5fd-b233-4d28-alec-ab6cd41721152,
fb9ac8fc-9237-49b2-94a9-da4b96801148,
ee7c639e-49f7-45e4-8ce®-7ca2384bd8a5,
28fe5ce3-6606-4e22-bf14-b21496227871,
5d730152-ab06-4f1b-9fe0@-275f601fdd1a,

Depth 0,
Depth 3,
Depth 3,
Depth 3,
Depth 3,

Query:
Query:
Query:
Query:
Query:

query IntrospectionQuery { __schema { queryType { n:

{

{
{
{

orderItems { pageInfo { perPage } } }

orderItems(perPage: 8) { pageInfo { perPage } } }
orderItems(perPage: 8) { pageInfo { perPage totalt
orderItems(perPage: 8) { pageInfo { perPage currel



Schema tracking

File.write(idl _file path, DemoSchema.to definition)
=> demo_schema.graphql

type Film { type Film {
title: title:
episode: episode:
releaseDate: releaseDate:
openingCrawl: openingCrawl:
director: director:
+ directedBy:

}

+ type Person {
+ name:

+ directed: |
+ actedIn: |

+}




@ GraphQL



