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] wp_termmeta
meta_id BIGINT(20) ] wp_users "] wp_usermeta

20
1D BIGINT(20) umeta_id BIGINT(20)
user_login VARCHAR(60) o ;

user_id BIGINT(20)
user_pass VARCHAR(255)
> user_nicename VARCHAR(50) meta value LONGTEXT
user_email VARCHAR(100) S
user_url VARCHAR(100)
user_registered DATETIME
user_activation_key VARCHAR(255)
user_status INT(11)
display_name VARCHAR(250) comment_ID BIGINT(20)
comment_post_ID BIGINT(20)

term_id BIGINT(20)
meta_key VARCHAR(255)

meta_value LONGTEXT meta_key VARCHAR(255)

"] wp_terms

term_id BIGINT(20)
name VARCHAR(200)
slug VARCHAR(200)
term_group BIGINT(10)

"] wp_comments

comment_author TINYTEXT
comment_author_email VARCHAR(100)
comment_author_url VARCHAR(200)
comment_author_IP VARCHAR(100)

+
|
|

comment_date DATETIME
A

"] wp_term_taxonomy ¥

term_taxonomy._id BIGINT(20

comment_date_gmt DATETIME

S ——————+

— comment_content TEXT
_| wp_posts

ID BIGINT(20)

comment_karma INT(11)
term_id BIGINT(20)

taxonomy VARCHAR(32) post_author BIGINT(20)
post_date DATETIME

comment_approved VARCHAR(;
comment_agent VARCHAR(255)
description LONGTEXT
parent BIGINT(20) ost_date_gmt DATETIME

comment_type VARCHAR(20)

comment_parent BIGINT(20)
count BIGINT(20) ost_content LONGTEXT

st_title TEXT
post_excerpt TEXT
post_status VARCHAR(20) F
N comment_status VARCHAR(20) ‘l
"] wp_term_relationships ¥ ping_status VARCHAR(20)
object_id BIGINT(20) post_password VARCHAR(20)
term_taxonomy_id BIGINT(20) 44| © post_name VARCHAR(200)
to_ping TEXT
pinged TEXT
ost_modified DATETIME
post_modified_gmt DATETIME
ost_content_filtered LONGTEXT
ost_parent BIGINT(20)

option_id BIGINT(20)
" VARCHAR(191) quid VARCHAR(255) _

option_name (

’ ) menu_order INT(11) ~] wp_links

option_value LONGTEXT sost ypo VARCHAR(Z0) fink_id BIGINT(20)
4 VARCHAR(20) ost_mime_type VARCHAR(100) fink_ur VARCHAR(255)
comment_count BIGINT(20) Aink_name VARCHAR(255)
link_image VARCHAR(255)
link_target VARCHAR(25)
T link_description VARCHAR(255)
1 fink_visible VARCHAR(20)
link_owner BIGINT(20)
fink_rating INT(11)

link_updated DATETIME : ; Tl
ost_id BIGINT(20) ETEpOATE “ - A remon
s 20) link_rel VARCHAR(255) s :
meta_key VARCHAR(255)

fink_notes MEDIUMTEXT
ta_value LONGTEXT
mats_velue LONG link_rss VARCHAR(255)
>

user_id BIGINT(20)

L
A
"] wp_commentmeta
meta_id BIGINT(20)
term_order INT(11)
comment_id BIGINT(20)
meta_key VARCHAR(255)

meta_value LONGTEXT

"] wp_options

] wp_postmeta
meta_id BIGINT(20)

"] file_managed
id INT(10) un i
uuid VARCHAR(128)
Uid INT(10) uy

"] watchdog

wid INT(11) o

uid INT(10) un v

type VARGHAR(B4)
filename VARCHAR(255) N message LONGTEXT uy
uri VARCHAR(255) uy
langcode VARCHAR(12) wy
filemime VARCHAR(255)
filesize BIGINT(20) un nn
status TINYINT(4) uy
timestamp INT(10)

"] taxonomy_term_data ¥

tid INT(10) uy

uuid VARCHAR
v vid VARCHAR(255)
langcode VARCHAR( 1
name VARCHAR(255) yy
description LONGTEXT
format VARCHAR(255)

"] user_revision__user_picture v ] batch ] queue
bundle VARCHAR(128)
deleted TINVINT(4) y
entity_id INT(10) un wn

"] node_revision__body ¥
bundle VARGHAR(128) y

"] node_revision__field_tags v
bundle VARGHAR(128)
deleted TINYINT(4) uy deleted TINYINT(4)
entity_id INT(10)

| menu_links
menu_name VARCHAR(32)
miid INT(10) yy
uuid VARCHAR(1.
plid INT(10) un nn
fink_path VARCHAR(255) sy
router_path VARCHAR(255) y (==l ess_callback VARCHAR(255) yy
langcode VARCHAR(12) yy s_arguments BLOB
link_title VARCHAR(255) age. callback VARCHAR (2

bid INT(10) uy s
token VARCHAR(84) un

"] user__user_picture
bundle VARCHAR(128) y
deleted TINYINT(4) uy
revision_id INT(

Y entity_id INT(
langcode VARCHAR(32) wy
severity TINYINT(3) uw nn “ N revision_id INT(10)

elta INT(10) un
fink VARCHAR(255) deita INT(10) un nn

location TEXT
user_picture_alt VARCHAR(512)

referer TEXT P picture _target_id INT(10) u s
user_picture_ttle VARCHAR(1024)

hostname VARCHAR(128) yy pctue picture_alt VARCHAR(512)
user_picture_width INT(10) yy

timestamp INT(11) yy picture_title VARCHAR(1024)
user_picture_height INT(10

item_id INT(10) un w &
name VARCHAR(255)
data LONGBLOB

pire INT(11)
created INT(11)

"] menu_router
path VARCHAR(255) uy
load_functions BLOB wy
arg_functions BLOB ny

] file_usage

g timestamp INT(11) yy
fid INT(10) NN ——

batch LONGBLOB

entity_id INT(
revision_id INT(10)
langcode VARCHAR(32) w»
delta INT(10) un n delta INT(10) un wn
body_value LONGTEXT
summary LONGTEXT
mat VARCHAR(255)

revision_id INT(10) un s w variables LONGBLOB
langcode VARCHAR(32) module VARCHAR(50) nn
type VARCHAR(84) uy

id VARCHAR(64)

langcode VARCHAR(3
s us icture_target_id INT(10) un
field_tags_target_id INT(10) yy ot INT( pi o ey~ o

changed INT(11) yy

count INT(10) ux

value VARCHAR(2!
expire DOUBLE wy

s BLOB page_arguments BLOB

le VARCHAR(50) it INT(11)
hidden SMALLINT(6) number_parts SMALLINT(6) n»
extemal SMALLINT(6) uy ntext INT(11) yy
has_chikiren SMALLINT(6) u tab,_parent VARCHAR(255)
expanded SMALLINT(8) nn tab_root VARCHAR(255) wy
weight INT(11)
depth SMALLINT(E) uy
customized SMALLINT(6)
p1INT(10) uyt e

] node_revision__field_image v
bundle VARCHAR(128)
deleted TINYINT(4) yy | node_revision ] node
entity_id INT(10) gy s nid INT(10) yu — 7l 7 i INT(10) g - nid INT(10) uy a
revi id INT(10) un vid INT(10) un s as \ uuid VARCHAR(128) A INT(10) un nn
langcode VARCHAR(32) wy revision_uid INT(10) vid INT(10 TINYINT(4)
delta INT(10 log LONGTEXT | created INT(11) wy

picture_width INT(10) yy

-_— picture_height INT(10) y»
] taxonomy _index pleture_heig o

] users_roles.
uid INT(10) yn v
rid VARCHAR(64)

] sequences
title VARCHAR(255) yy value INT(10)

title_callback VARCHAR(255) x
title_arguments VARCHAR(255) y
theme_callback VARCHAR(255) yy
P2INT(10, 2 theme_arguments VARCHAR(255)
3 INT(10) un type INT(11) wn
P4 INT(10) un description TEXT uy field_image_height INT(10) un \ O\

name VARCHAR(128) wy

P5INT(10) un callback VARCHAR(255) / \
. m ] node field_data _
S gescrptien.arquments VARCHARIZSS) henSmhe dINT(10) vae LONGBLOB signature_format VARCHAR(255)
P7 INT(10) un wn ftion VARCHAR(255) bundle VARCHAR(128) M NTHO v seralized TINYINT(
£ INTU10) wr AINTO) deleted TINYINT(4) uy vid IN,Tlﬂf o T
P9 INT(10 include_file MEDIUMTEXT entity_id INT(10) type VARCHAR(32) ss w
. ’ bundle VARCHAR(128) langcode VARCHAR(12) s in INT(11)

updated SMALLINT(6) nn route_name VARCHAR(255) n_id INT(10) yn v w "] node___body v

INT(11) status TINYINT(4)
route_name VARCHAR(255) w

deleted TINYINT(4) yy i
e VARCHAR(32 default_lany e VARGHAS(128) o TR =
deleted TINYINT(4) ny ¢

entity_id INT(10

uuid VARCHAR(128)
field_image_target_id INT(10) name VARCHAR(60)
field_image_alt VARCHAR(512)
field_image_title VARCHAR(1024)
field_image_width INT(

] shortcut_set_users

] users_data " N wid INT(10) s n
pass VARCHAR(128) yy
| VARCHAR(254 set_name VARCHAR(32)
mail V, (254)
theme VARCHAR(S0)
signature VARCHAR(255) uy

] variable v
name VARCHAR(128) yy
ST wn o value LONGBLOB uy

odule VARCHAR(50

] taxonomy_term_hierarchy ¥
b 1 tid INT(10) g i
parent INT(10)

created INT(11) uy
"] node__comment ¥

"] cache_config
cid VARCHAR(255) uy
data LONGBLOB

] cache_views_info
cid VARCHAR(255) yy
data LONGBLOB

entity_id INT(10) y un doita NT(0) un s title VARCHAR(255) uy

revision_id INT(10) oy

o fiekd_tags_target_id INT(10) uy uid INT(10)
langeode VARCHAR(32) -
delta INT(10) oy
comment_status INT(11)

] comment
> cid INT(11

route_parameters LONGBLOB cid VARCHAR(255)

data LONGBLOB

preferred_langcode VARCHAR(12)
preferred_admin_langcode VARCHAR(
init VARCHAR(254)

status INT(11) ion_id INT(10) yw ] sessions
de VARCHAR(32) ny uid INT(10) un wn
sid VARCHAR(128) yy

ssid VARCHAR(128)

uvid VARG
pid INT(11)

entity_id INT(1

entity_type VARCHAR(255) yy
field_id VARCHAR(255) yy

expire INT(11) nn expire INT(11)
tod INT(11)
serialized SMALLINT(E)

tags LONGTEXT

] url_alias created INT(11) eI D
"] custom_block__body ¥ pid INT(1
bundle VARGHAR(

deleted TINYINT(4) yy

created INT(11) uy
serialized SMALLINT(E) uy

tags LONGTEXT
checksum_invaiidations INT(11) uy

s INT(11)

created INT(11) wy
serialized SMALLINT(E) uy
tags LONGTEXT

changed INT(11) uy
@ INT(11) s
y INT(11)

source VARCHAR(255) yy
alias VARCHAR(255) wy
entity_id INT(10) u; langcode VARCHAR(12) wy

y_summary LONGTEXT

um_invalidations INT(11) um_invaiidations INT(11) uy

"] node_field_revision ¥
uid INT(10) un wn nid INT(10) un format VARCHAR(255) timestamp INT(11) u checksum_d
>
subject VARCHAR(64) vid INT(10) uy wn > LONGBLOB
node_revision__comment v
hostname VARCHAR(128) wy L = — langcode VARCHAR(12) ] flood
bundle VARCHAR(128) yy
" fid INT(11)

.
crealed INTIT) defaut_langcode INT(11)
deleted TINYINT(4)

changed INT(11) yy titie VARCHAR(255)
body_summary LONGTEXT ] comment__comment_body status TINYINT(3) entity_id INT(10) ux n W4 INTE10) \ 7] node_access
body_format VARCHAR(255) o . o bl ° .
S bundle VARCHAR(128) uy thread VARGHAR(255) s id INT(10) u status INT(11) f | nid INT(10) timestamp INT(11) yy

deleted TINYINT(4) name VARCHARI(6! NN ted INT(11) wy la NN expiration INT(11) wy fit INT(11) wn

entity_id INT(10) mail VARCHAR(64) changed INT(11) fallback INT(10) yy route TEXT

um_deletions INT(11) un checksum_deletions INT(11) nn

=] router > > i ; fon — e . " e i o | [l ) ||
name VARCHAR(255) ny ' o [
path VARCHAR(255) wy
pattern_outine VARCHAR
route_set VARCHAR(255) wy

delta INT(10) yn nn
body_value LONGTEXT "] cache_bootstrap
cid VARCHAR(255) w

data LONGBLOB

event VARCHAR(84)
ifier VARGHAR( 128}

] cache_toolbar
cid VARCHAR(
data LONGBLOB

] cache_menu
cid VARCHAR(255) sy
data LONGBLOB
expire INT(11)
created INT(11)

expire INT(11) expire INT(11) uy

created INT(11) nn created INT(11) wy

] custom_block
id INT( "

homepage VARCHAR(255)
langcode VARCHAR(12) uy
>

promote INT(11)
sticky INT(11)

Gid INT(10) u
realm VARCHAR(

grant

view TINYINT(3)

] search_total
word VARCHAR(50)
count FLOAT

number_parts SMALLINT(6)

>

viaiized SMALLINT(6) iy
tags LONGTEXT
m_invalidations INT(11) uy

serialized SMALLINT(6) y
tags LONGTEXT
um_invalidations INT(11) uy

serialized SMALLINT(6) uy
tags LONGTEXT

] config_snapshot v checksum _invalidations INT(11) yy
] history
name VARCHAR(255) yy
uid INT(11) >

data LONGBLOB yy >
nid INT(11)

uuid VARCHAR(128)
info VARCHAR(12

grant_update TINYINT(3)
grant_delete TINYINT(3)

body_value LONGTEXT m_delations INT(11) x

comment_body_format VARCHAR(255)
revision_id INT(10 >

type VARCHAR(3:

changed INT(11) yy

langcode VARGHAR(12)
>

checksum_deletions INT(11) yy
] node_field_image
bundle VARCHAR(1
/ deleted TINYINT(4) \ timestamp INT(11)
" 7] comment_entity_statistics v ity_id INT(10) un s > ] cache_block
entity_id INT(10) uy nx id VARCHAR(255) yy
data LONGBLOB

"] cache_field
cid VARCHAR(255) sy
data LONGBLOB
expire INT(11) yy

] cache_tags

revision_id INT(10) uy
tag VARCHAR(255)

langcode VARCHAR(32)
delta INT(10) un un

] search_dataset
"] search_index INT(10) yn wni
word VARCHAR(50) wy ode VARCHAR(12) ny
Sid INT(10) uy n type VARCHAR(16) uy "] key_value_expire v | ] key_value v
entity_id INT(10) un last_comment_timestamp INT(11) un field_image_alt VARCHAR(512) ction VARCH 5
- deleted TINYINT(4) langcode VARCHAR(12) data LONGTEXT yy ection VARCHAR(128) yy == ' collection VARCHAR(128) xy
] custom_block revision v - revision_id INT(10) u ! last_comment_name VARCHAR(60) field_image_title VARCHAR(1024) ,
® Y type VARCHAR(16) s name VARCHAR(12 name VARCHAR(128)
id INT(10) N langcode VARCHAR(

entity_id INT(10) ux n
score FLOAT value LONGBLOB value LONGBLOB wy
revision_id INT(10) uy w

entity_type VARCHAR|
field_id VARCHAR(255) un

] custom_block_revision__body ¥

bundle VARCHAR(128) uy
"] comment_revision__comment_body ¥
deleted TINYINT(4) yy
bundle VARCHAR(128) sy

invalidations INT(11)
expire INT(11) deletions INT(11) wy

Ak A unic
1En,n: A non-unia

ol INTU1) field_image_target_id INT(10) morenT,
ized SMALLINT(S) yy

tags LONGTEXT

> created INT(11) wy
serialized SMALLINT(6)
IMPORTANT NOTES:
tags LONGTEXT TYID is o
checksum_invaiidations INT(11) uy

reindex INT(10)
o last_comment_uid INT(10) i fiekd_image_width INT(10) uy m_invaldations INT(11)
vision_id INT(10) uy )
revision.ic INTUO) un v mment_count INT(10) un nu field_image_height INT(10) uy m._deletions INT(11) s
0de VARCHAR(32) iy . " =

delta INT(10) un nn um_deletions INT(11) yy
body_value LONGTEXT
y_summary LONGTEXT

body_format VARCHAR(255)

Sage CRM SalesLogix (v7.0)
Database Schema
Entity Relationship Diagram

>

comment_body_value LONGTEXT
comment_body._format VARCHAR(255)

changed INT(11)

Drupal8 Schema (60 tables) SalesLogix Schema (168 tables)



... and even more Monster with 333 tables

Hi-Res: http://anna.voelkl.at/wp-content/uploads/2016/12/ce2.1.3.pn Magento: Commerce Solutions for Selling Online (333 tables)



http://anna.voelkl.at/wp-content/uploads/2016/12/ce2.1.3.png

Intro

How to create API

for this db-schema
HELL?







10 GraphQL Basics

This is GraphQL Schema

COMMANDER'S PANORAMIC SIGHT

SECONDARY WEAPON
(IN STOWED POSITION)

DRIVER'S STATIO

GRENADE LAUNCHERS
MISSILE TRANSMITTER

STOWAGE RACK

SEARCHLIGHT Wikipedia MBT-70 schema

- ——— —— T v

COMMANDER'S PANORAMIC SIGHT STOWAGE RACK

GUNNER'S STATION COMMANDER'S NIGHT SIGHT

.;’/’.'“\‘"t:t'-'-';;‘:':':':" CATACAT/, '—N".'-.".".".".'-'.r o GUNNER'S PRIMARY SIGHT COMMANDER'S STATION

% A TR T J S - —
/ 2 sevg 2

PRIMARY WEAPON = '() "“ ’:‘\3/ \ ~ |

(0) 'rc\\

=& "ﬂ “ H 2 "\ DRIVER'S TV
" K\ “ 4
IDLER wHEEL (n .... - & AT AN\ TA™ . » 'Y - - .—' -~ - MR et N

TRACK (2) BUMP STOP (12) -
TRACK ADJUSTER (2) ROADWHEEL (12) FINAL DRIVE SRROCKET( LL - { [

SUSPENSION UNIT (12)
TRACK SUPPORT ROLLER (6)

DRIVER'S STATION GRENADE LAUNCHERS

MISSILE TRANSMITTER SECONDARY WEAPON
(IN ELEVATED POSITION)






12

GraphQL -is a ...

e

for Frontenders

for Backenders

C#
NET

Python

NodedS

Ruby Go
elc...


http://graphql.org/

GraphQL Basics

1

GraphQL Query Language

query { "data": {

viewer { "viewer": {
product { "product”: {
name "name"”: "Uncle Bob's Organic Dried Pears”,
unitPrice "unitPrice”: 30,
category { "category": {
name "name"” : "Produce”,
description "description”: "Dried fruit and bean curd”

¥



GraphQL Basics

1

GraphQL Query Language

query { "data": {
viewer { "viewer": {
product { "product”: {
name "name"”: "Uncle Bob's Organic Dried Pears”,
unitPrice "unitPrice"”: 30,
category { "category": {
name "name"” : "Produce”,
description "description”: "Dried fruit and bean curd”



1

GraphQL Schema

iy —
7N\

gy e

READ (stateless) WRITE (stateless) EVENTS (stateful)
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ObjectType

id
customerld

amount

date




Field Config

Scalar or Object Type which returns resolve

Function with fetch logic from any data source

Set of input args for resolve function

Documentation

Field hiding
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Relations between types

id
customerld

* 1

amount

date

GraphQL Basics
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One does not simply draw a relation line in GraphQL!
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GraphQL Basics

Relation is a new field In your Type

id . ] '
select * from invoice where id
customerid customer_id = {customer.id} name

amount Resolve Invoices

date

customer = Resolve

select * from customer where
id = {invoice.customerld}
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GraphQL Basics

— Limit? Offset? Sort? Additional filtering?
— No problem, add them to args and process In resolve function!

id select * from invoice where .
customer _id = {customer.id} id
customerld limit {args.limit} name
amount Resolve Invoices
Args

date
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GraphQL Basics

Resolve function

function (source, args, context, info) {

// access logic (check permissions)

// fetch data logic (from any mix of DBs)
// processing logic (operations, calcs)
return data;

}

ANY PRIVATE BUSINESS LOGIC...
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GraphQL Basics
Schema Introspection

printSchema(schema); // txt output (SDL format)

graphgl(schema, introspectionQuery); // json output (AST)

Just remove! Resolve functions
(private business logic)
and you get PUBLIC schema



. - GraphQL Basics

Schema Introspection example

SDL format
R type Customer {
types id: Int (txt)
e fields name: String

# List of Invoices for current Customer

¢ args
d invoices(limit: Int): [Invoice]
 docs )
~fFesetve—
# Show me the money
e directives type Invoice {
: id: Int
* Input types customerld: Int
°* enums amount: Decimal

e interf # Customer data for current Invoice
Interraces customer: Customer
e unions oldField: Int @deprecated(reason: "will be removed")
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GraphQL Basics

Schema Introspection provides
an ability for awesome tooling:

* Autocompletion

 Query validation

e Documentation

e Visualization

e TypeDefs generation for static analysis (Flow, TypeScript)

GraphiQL — graphical interactive in-browser GraphQL IDE
Eslint-plugin-graphql — check queries in your editor, CI
Relay-compiler — generates type definitions from queries



) Type definition example

const QueryType = new GraphQLObjectType({
name: '‘Query’,
fields: () => ({
films: {
type: new GraphQLList(FilmType),
args: {
limit: { type: GraphQLInt, defaultValue: 5 },
}s
resolve: async (source, args) => {
const data = await loadData( https:/swapi.co/api/films/’);
return data.slice(0, args.limit);

)5
)5
...otherFields,
D
ok



) Type definition example

const Wew GraphQLODbjectType({
name: 'Quer

fields: () => ({
(field): {
@: new GraphQLList(FilmType),
fargs): {
limit: { type: GraphQLInt, defaultValue: 5 },
b

fresolve): async (source, args) => {
const data = await loadData( ... );
return data.slice(0, args.limit);

)
5
...otherFields,
D
1;




GraphQL Basics

Don’t forget to read about

e Input types
e directives
* enums

e Interfaces
°* unions

e fragments

http://graphql.org/learn/

-


http://graphql.org/learn/
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Backend capabilities

Client requirements
https://graphgl-compose.herokuapp.com/

GraphQL
Demo



https://graphql-compose.herokuapp.com/
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Fetch

REST API

Query

GraphQL

Network =— sub-fetch1 =— Network =¥ RESULT
Delay Delay

sub-fetch 2

sub-fetch N
- Sub-fetch logic on client side (increase bundle size)
- Over-fetching (redundant data transfer/parsing)

= Network =—>» RESULT

Delay

+ No additional network round-trip (speed)

+ Exactly requested fields (speed)
+ Sub-fetch logic implemented on server side



7 A copy from one of the previous slides...

Client-server apps

Redis
PostgreSQL HTTP
ES WS
MongoDB
MySQL etc...

etc...

Java Python

NET NodedS Go Browsers 0S Android

i Ruby otc etc...
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GraphQL -is a query language for APIs

?@'M‘bﬂ'ﬂhs requirements

Redis
PostgreSQL
N HTTP
\Vile]glele]B]=
MYSQ L S@#]‘EJ‘M‘V}\ %F}:\V/ @L)‘EJQ\V WS
INTROSPECTION | - : .
etc... = | anguage

NodedS Go
NET Browsers 10S

Java
c# RUbY  Python etc... etc...  Android <


http://graphql.org/

For frontend
developers
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Static Analysis

Static type checks #

2{0]p]8 VilY

e Jypes checks
e Functions call checks

e Auto-suggestion ﬂOW

* Holy refactoring

Static program analysis is the a

TypeScript

nalysis of computer software that is performed without actually executing programs



F|Ie with
_) GraphQL Query
and Response processing

Let’s turbo-charge
our client apps static analysis
with GraphQL queries
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File with
_)E GraphQL Query
and Response processing
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File with
_)E GraphQL Query
and Response processing

2

Relay-compiler
Apollo-codegen
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File with
_)E GraphQL Query
and Response processing

2 |3]
-\-




F|Ie with
_) GraphQL Query
and Response processing

5
-

or TypeScript






Static Analysis

DEMO

GraphQL Query

Generated Response Type Def
Crappy Code

Flow typed Code

Flow error



©  Balancejs

GraphQL Query

import { graphgl } from 'react-relay’;
const query = graphql
query BalanceQuery {
viewer {
cabinet {
accountBalance

ile wi
GGGGGGGGG
and Response processing

}‘ ; Watcher Flowtype



JS CLIENT

Generated Response Type Def

/" @flow %/
/%
export type BalanceQueryResponse = {|
+viewer: Al
+cabinet: ?{l
+accountBalance: ?number;

1};

Writer time: 0.53s [0.37s compiling, ..]

I}; Created:
I}' - BalanceQuery.graphqgql.js
7 Unchanged: 291 files

f/ Written default in 0.61s



< Balancejs - StaticAnalysis

import { graphql } from 'react-relay’; Crappy Code
iImport * as React from 'react’;

export default class Balance extends React.Component {
render() {
const { viewer } = this.props;
return <div>
Balance {viewer.cabinet.accountBalance}
</div>;
}
}

const query = graphql query BalanceQuery {
viewer { cabinet { accountBalance } }

}

eeeeeeeeeeeeeeee

Watcher Flowtype



Flow typed Code

«  Balancejs

import { graphgl } from 'react-relay’;
import * as React from 'react’;
import type { BalanceQueryResponse } from '/__generated__/BalanceQuery.graphql';

e = a
TREQY O WO

type Props = BalanceQueryResponse;

export default class Balance extends React.Component<Props> {
render() { A4 vt
const { viewer } = this.props;
return <div>Balance {viewer.cabinet.accountBalance}</div>;

}
}

const query = graphgl query BalanceQuery {
viewer { cabinet { accountBalance } }

} s Watcher Flowtype




7 Balancejs - StaticAnalysis

/* @flow */ Flow typed Code

import { graphql } from 'react-relay';
import * as React from 'react’;
import type { BalanceQueryResponse } from './__generated__/BalanceQuery.graphql’;

type Props = BalanceQueryResponse;

export default class Balance extends React.Component<Props> {
render() {
const { viewer } = this.props;
return <div>Balance {viewer.cabinet.accountBalance}</div>; and Responae prosecsing

}

const query = graphgl query BalanceQuery {
viewer { cabinet { accountBalance } }

} s Watcher
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11

11

11:

11:

Static Analysis

Flow errors

return <div>Your balance: {viewer. .accountBalance}</div>;
~AAfAs”” property cabinet .
Property cannot be accessed on possibly null value

return <div>Your balance: { .cabinet.accountBalance}</div>;

return <div>Your balance: {viewer. .accountBalance}</div>;
~"asns”” property cabinet .
Property cannot be accessed on possibly undefined value

return <div>Your balance: { .cabinet.accountBalance}</div>;
~"Aan”” undefined
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Flow errors for missing field

type Props = BalanceQueryResponse;
class Balance extends React.Component<Props> {
render() {
const { viewer } = this.props;
return <div>{viewer.invoices}</div>;

;
)
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Static Analysis

Flow errors for missing field

: src/ demo/Balance.js:11
11: return <div>{viewer. }</div>;
~AAAAAS”” property invoices .
Property not found in

V-
13: +viewer: ?
14:

15:

16:

17: s

A

-~ object type. See: src/ demo/ generated /
BalanceQuery.graphqgl.js:13



For backend
developers

GraphQL

Query
Problems




% - GraphQL Query Problems

query HugeResponse {
user {
friends(limit: 1000) {
friends(limit: 1000) {
friends(limit: 1000) {

¢ avoid nesting relations

e cost analysis on the query

; ® pre-approve queries that

} the server can execute
} (persisted queries by unique ID)

} using by Facebook
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qguery NestedQueryN1 {
{ const CatLoader = new DataLoader(

productList{ & ids => Category.findBylds(ids)
id );
categoryid 1 query for
category { ProductList CatLoader.load(1);
id CatLoader.load(2);
hame CatLoader.load(1);
}} N queries CatLoader.load(4);
\ for fetching every ] :
} Category by id will do just one BATCH request

_~~ on next tick to the Database 3



For backend
developers

Schema
construction
problems




*  Query Type example  Problem #1: too much copy/paste

const QueryType = new GraphQLObjectType({
name: '‘Query’,

fields: () => ({
fiims: N 6 fields and
g:e;rs'gtr;s:."...., every FieldConfig
species: ...,  consists from
starships: .., almostidentical
vehicles: ..., 12 ctrl+c/ctrl+v lines
}.), The Star Wars API

) https://swapi.co



.  Problem #1: too much copy/paste

FieldConfig example for films field

films: {
type: new GraphQLList(FilmType),
args: { limit: { type: GraphQLInt, defaultValue: 5 } },
resolve: async (source, args) => {
const data = await loadData( https:/swapi.co/api/films/);
if (args && args.limit > 0) {
return data.slice(0, args.limit);

}

return data;

}



Comparison of two FieldConfigs _

{

films: {
type: new GraphQLList(FilmType),
args: { limit: { type: GraphQLInt, defaultValue: 5} },

b

differs
only by url

planets: {
type: new GraphQLList(PlanetType),
args: { limit: { type: GraphQLInt, defaultValue: 5} },




.  Problem #1: too much copy/paste

function createListResolve(url) {
return async (source, args) => {
const data = await loadData(url);
if (args && args.limit>0){
return data.slice(0, args.limit);

}

return data;

b5 create a function
which returns a resolve function

}




.  Problem #1: too much copy/paste

{
films: {
type: ??w Gr?thLlaist(Frill(r)nI:I;ypec)l, B . films: {
args: { limit: { type: Grap nt, defaultValue: 5 } }, - -
resolve: async (source, args) => { type: new GrathLLISt(FIImType)a
const data = await loadData( https:/swapi.co/api/films/’); args: { limit: { type: GrathLInt defaultValue: 5 } }
if (args && args.limit > 0) { i - ’ ) . S
return data.slice(0, args.limit); resolve: createListResolve( https:/swapi.co/api/films/),
}
return data; }’
b
b
reduce N times 7 LoC to 1 LoC
planets: {

type: new GraphQLList(PlanetType),

args: { limit: { type: GraphQLint, defaultValue: 5} }, planets: {

resolve;async (soun;ce,oI ela)rgs) =h>{ , PR type: new GraphQLList(PlanetType),

t data = it ta( https: i ' ts/); -

 oreie 28 o im0y PeHSWAPLEOAPHRINEIET) args: { limit: { type: GraphQLlInt, defaultValue: 5 } },
}return data.slice(0, args.limit); resolve: createListResolve( https:/swapi.co/api/planets/),
return data; }5

b

h

}



films: {
type: new GraphQLList(FilmT

args: { limit: { type: GraLInt'defauItVaIue 5}},
resolve: createl.istResolve( https:/swapi.co/api/films/),

}
differs only by Type and url

planets: {
type: new GraphQLList(PlanetType),
args: { limit: { type: GrathLInt defaultValue: 5 }}
resolve: createListResolve( https:/swapi.co/api/planets/),

}




4  Problem #1: too much copy/paste -

function createFieldConfigForList(type, url) {

return {
type: new GraphQLList(type),
args: { limit: { type: GraphQLInt, defaultValue: 5 } },
resolve: createListResolve(url),
};
} create a function
which returns a FieldConfig




5  Problem #1: too much copy/paste -

films: {
type: new GraphQLList(PlanetType),
args: { limit: { type: GraphQLInt, defaultValue: 5} },
resolve: createListResolve( https:/swapi.co/api/films/’),

b

planets: {
type: new GraphQLList(FilmType),
args: { limit: { type: GraphQLInt, defaultValue: 5} },
resolve: createListResolve( https:/swapi.co/api/planets/),

b

10 LoC reduced to 2 LoC

{
films: createFieldConfigForList(FilmType, https:/swapi.co/api/films/),

planets: createFieldConfigForList(PlanetType, https:/swapi.co/api/planets/),
}



/% eslint-disable x/
const QueryType = new GraphQLObjectType({
name: 'Query’,
fields: () = ({
persons: {
type: new GraphQLList(PersonType),
args: {
limit: { type: GraphQLInt, defaultValue: 3 },
offset: { type: GraphQLInt, defaultValue: @ },
}
resolve: async (source, args) => {
const data = await loadData( https: i.co/a)
if (args && args.limit > @ && args.offset >= @) {
return data.slice(args.offset, args.limit + args.offset);
}
return data;
}
h
planets: {
type: new GraphQLList(PlanetType),
args: {
limit: { type: GraphQLInt, defaultValue: 3 },
offset: { type: GraphQLInt, defaultValue: @ },
}
resolve: async (source, args) => {

if (args && args.limit > @ && args.offset >= @) {
return data.slice(args.offset, args.limit + args.offset);
}
return data;
h
h
films: {
type: new GraphQLList(FilmType),
args: {
limit: { type: GraphQLInt, defaultValue: 3 },
offset: { type: GraphQLInt, defaultValue: @ },
}
resolve: async (source, args) => {
const data = await loadData( https: i.co/api/films/*);
if (args && args.limit > @ && args.offset >= @) {
return data.slice(args.offset, args.limit + args.offset);
}
return data;
h
3
species: {
type: new GraphQLList(SpeciesType),
args: {
limit: { type: GraphQLInt, defaultValue: 3 },
offset: { type: GraphQLInt, defaultValue: @ },
}
resolve: async (source, args) => {

if (args && args.limit > @ && args.offset >= @) {
return data.slice(args.offset, args.limit + args.offset);
}
return data;
h
h
starships: {
type: new GraphQLList(StartshipType),
args: {
limit: { type: GraphQLInt, defaultValue: 3 },
offset: { type: GraphQLInt, defaultValue: @ },
}
resolve: async (source, args) => {
const data = await loadData( https: i.co/api/starsh
if (args && args.limit > @ && args.offset >= @) {
return data.slice(args.offset, args.limit + args.offset);
}
return data;
h
h
vehicles: {
type: new GraphQLList(VehicleType),
args: {
limit: { type: GraphQLInt, defaultValue: 3 },
offset: { type: GraphQLInt, defaultValue: @ },
}
resolve: async (source, args) => {

if (args && args.limit > @ && args.offset >= @) {
return data.slice(args.offset, args.limit + args.offset);
}
return data;
h
h
b,
H;

export default QueryType;

90 LoC

const data = await loadData( https: i.co/api/planets/*);

const data = await loadData( https: i.co/api/species/");

const data = await loadData( https: i.co/a) hicles/*);

/% eslint-disable */

function createListResolve(url) {
return async (source, args) = {
const data = await loadData(url);
if (args & args.limit > @) {
return data.slice(®, args.limit);
}
return data;
b
}

function createFieldConfigForList(type, url) {
return {
type: new GraphQLList(type),
args: { limit: { type: GraphQLInt, defaultValue: 5 } },

createl url),

b
}

const QueryType = new GraphQLObjectType({
name: 'Query’,
fields: () = ({

persons: createFieldConfigForList(PersonType, ‘https://swapi.co/api/people/*),

planets: createFieldConfigForList(PlanetType, ‘https://swapi.co/api/planets/
films: createFieldConfigForList(FilmType, “https://swapi.co/api/films/"),
species: createFieldConfigForList(SpeciesType, ‘https: i,
starships: createFieldConfigForList(StartshipType, ‘https:
hicl createF: ForList(VehicleType, htt
b,
H;

export default QueryType;

30 LoC

DRY principle
don't repeat yourself)
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How to keep to Schemas in SYNC?

Model: User Type: User

—~___~
T
e add new fields

With time you may:  ° change field types
e remove fields

e rename fields




Model: User Type: User

GENERATE
q

e via some cli/script
e on server boot load (better) SSOT principle
(single source of truth)
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Problem #3: mess In types and resolve functions

InvoiceType.js CustomerType.js

id
customerid

id
name

amount
date

customer Resolve

Resolve iInvoices

select * from CUSTOMER select * from INVOICE
where ... where ...
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CustomerType.js
id
name
Invoices
transactions

tickets
events

likes
messaqges

Problem #3: mess In types and resolve functions

select * from INVOICES where ...
select * from TRANSACTIONS where ...
select * from TICKETS where ...

select * from EVENTS where ...

select * from LIKES where ...

select * from MESSAGES where ...
select * from ...

CustomerType.js knows too much
about queries of others types
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What if you need to restrict access for some group of users?
Modify resolvers in all places?
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Problem #3: mess in types and resolve functions

Solution: GraphQL Models*

* “GraphQL Model” is not a part of GraphQL specification.

It’'s suggested additional layer of abstraction for more
comfortable way to construct and maintain your schema
and relations into it.
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Solution: GraphQL Models  Contains;

class CustomerGQLModel {
type: CustomerGraphQLType; -

1. type definition

rc:§<;:\éerlz={{ 2. all possible
indByld:
type: CustomerGraphQLType, _ ways to CRUD

args: { id: 'Int!" }, data

resolve: (_, args) =>

load( select * from customer where id = ${args.id}"),

. 3. may have other
findMany: { ... }, helper methods
createOne: { ... },
updateOne: { ... }, and data

removeOne: { ... },

};
inputType: CustomerGraphQLInputType;
}



const typeDefs =" ..

type Query { |
customer(id: Int!): Customer customer: (_, { id }) =>

invoices(limit: Int): [Invoice] mflﬁzge(rfl?ﬁg iif'}:)ifﬁ)’

} Invoice.findMany({ limit }),

t)_/pe Customer { Customer: {
id: Int! . invoices: (source) =>
firstName: String Invoice.find({ customerld: source.id }),
invoices: [Invoice] 1,

} s b

const schema = makeExecutableSchema({ typeDefs, resolvers });



i Problem #4: import { makeExecutableSchema } from ‘graphal-tools';

type Query {
invoices(filter: Filterlnput): [Invoice]

invoices: (_,

{ filter }) =>{
“const { num, dateRange, status } = filter;

input Filterinput {

num: Int const CI {}!
datea : DateRangelnput If (hum) g.num = num;
- InvoiceStatusEnum if (dateRange)
q['date.$inRange'] = dateRange;
Input DateRangelnput { if (status) q.status = status;
min: Date

return Post. findMany(q);

}

enum InvoiceStatusEnum { * If one InputType used in several resolvers, then the
‘unpaid paid declined complexity of refactoring increases dramatically.

}  |If one InputType per resolver, then too much
* This example contains an error in the code, try to find it ;) copy/paste almost similar types.
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Generate FieldConfigs via your custom functions (Resolvers) ...

class InvoiceGQLModel {
findManyResolver(configOptions) {

return {
. type: InvoiceType,
args: {
‘args filter: { type: new GraphQLInputObjectType({ ... })},

osowe

resolve: (_, args) => Invoice.findMany(args),
}

findByldResolver() { ... }

... and then ...
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...and then build your Schema from fields and your Resolvers

import { GraphQLSchema, GraphQLObjectType } from 'graphgl’;
import InvoiceResolvers from './InvoiceResolvers’;

const schema = new GraphQLSchema({
query: new GraphQLObjectType({
name: 'Query’,
fields: {
invoices: InvoiceResolvers.findManyResolver(),

},...
1)

3 http://graphgl.org/graphql-js/constructing-types/



http://graphql.org/graphql-js/constructing-types/
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type Query { . .

invoices(filter: FilterInput): [Invoice] invoices: (_, { filter })=>{ ...}

}

{
. type: new GraphQLList(Invoice),

args: {
- filter: { type: new GraphQLInputObjectType({ ... })},

resolve .

resolve: (_, { filter }) =>{ ... },

}




. Problem #4: import { makeExecutableSchema } from ‘graphal-tools';

type Query {
invoices(filter: FilterInput): [Invoice] invoices: (_, { filter })=>{ ...}

}

{
type: [Invoice],
args: { |
filter: “input Filterlnput { ... }, my code with
> graphql-compose

resolve: (_, { filter }) =>{ ... },
} <



For backend
developers

Graphagl-compose
packages




78 graphql-compose packages

Graphql-compose-*

— OSS packages family
for generating GraphQL Types

The main idea is to generate GraphQL Schema
from your ORM/Mappings at the server startup
with a small lines of code as possible.

MIT License
Exposes Flowtype/Typescript declarations
npm

With awful docs all packages have more than 460 starts on GitHub
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graphql-compose packages

Graphql-compose
works almost like a e webpack

It bundles your Schema
from different type sources
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1 ™

l

Schema creation workflow

Generate editable GraphQL Types
with a set of CRUD Resolvers (FieldConfigs w/ args, type, resolve)

Remove/add fields

Wrap default Resolvers with custom business logic
Create own Resolvers (FieldConfigs)

Build relations between types




Graphgl-compose provides handy syntax for manual
type creation

81

const InvoiceltemTC = TypeComposer.create(
type Invoiceltem {
description: String
qty: Int
price: Float
h
); SDL syntax for simple types
(schema definition language)
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Graphgl-compose provides handy syntax for manual
type creation

const InvoiceTC = TypeComposer.create({
name: 'Invoice’,

fields:{  _ ———
id: "Int!", ¢ SDL syntax inside
now: {
type: 'Date’, ~ | |
resolve: () => Date.now() Type as function, [ ] as List
} 9
items: () => [InvoiceltemTC], <€~ _ _
}, Config Object Syntax

}; for complex types
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Graphql-compose provides methods
for modifying Types

TC.addFields({ field1: ..., field2: ... });
TC.removeField(['field2', ‘field3']);
TC.extendField('1at', { description: 'Latitude’, resolve: () =>{} });

TC.hasField('lon'); / boolean

TC.getFieldNames(); 7/ ['lon’, 'lat']

TC.getField('lon'); / FieldConfig

TC.getField('lon'); / return FieldConfig
TC.getFields(); 7/ { lon: FieldConfig, lat: FieldConfig }

TC.setFields({ ... }); 7/ completely replace all fields . TO P 3 CO m m O n Iy
TC.setField('lon', { ... }); / replace "lon" field with new FieldConfig ——
o used methods

TC.removeField('lon’);

TC.removeOtherFields(['lon', 'lat']); / will remove all other fields
TC.reorderFields(['lat', 'lon']); / reorder fields, lat becomes first
TC.deprecateFields({ 'lat': 'deprecation reason' }); / mark field as deprecated
TC.getFieldType('lat'); / GraphQLFloat

TC.getFieldTC('complexField'); / TypeComposer

TC.getFieldArgs('lat'); / returns map of args config or empty {} if no args B U n C h Of Ot h e r

TC.hasFieldArg('lat', 'arg1'); / false

TC.getFieldArg('lat', 'arg1'); / returns arg config U sefu I m eth Od S
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Graphqgl-compose create relations between Types
via FieldConfig

Type as function
InvoiceTC.addField('items/, { solves hoisting problems

type: () => ltemsTC,
resolve: (source) => {
return Items.find({ invoiceld: source.id })

},
});
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Graphqgl-compose create relations between Types
via Resolvers

InvoiceTC. 'items’, {
resolver: () => IltemsTC. getResolver('findMany'),
prepareArgs: {

filter: source => ({ invoiceld: source.id }),

}
)3

Prepare args for Resolver
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Graphql-compose is a great tool for writing your
own type generators/plugins

graphgl-compose-json  type generator
graphgl-compose-mongoose —
graphgl-compose-pagination [ resolver generator
graphgl-compose-connection [ resolver generator
graphgl-compose-relay  type/resolver modifier

graphql-compose-elasticsearch T

# graphgl-compose-aws ( SDKAPI wrapper
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=

Huge GraphQL Schema example

.

-

graphql-compose packages

graphql-compose-aws

~700 lines of code, 2 days of work
generates more than 10 000 GraphQL Types

schema size ~2 Mb in SDL, ~9 Mb in json

nodkz @nodkz - Dec 3

¥ Just published whole @awscloud APl via @GraphQL ﬁ

Discover AWS API via GraphQL
125 AWS services described by more than 10_000 GraphQL types. @f

L L . _ i y ] ] J
i | J
N 1T : a2 Tl aalBlFal'ds ~N M : ~~ Y ’ -y a B el Y ¥ N N YN Y - - : ™ % A’
l/ . l Y | \' ‘c L || n’ B I y " _\; \I N .0 . — |‘, - "' : 1 \'I |/ \.I l_’ \l / ", ‘; | " 3 g — '0 - " \. 1 \I l/ \I n.,_‘\ ‘/ \'A — 17 .: |. ,!\ ‘I ..’ .
Nt I L} a1 NS 2 NN ‘/ .\-," ! AN - B - \_‘/' 1 - '\._,.' \,_.:. - ‘«/ - - l\_/‘ '\__»‘ “ NS At N ‘._,) N (_, . ¥ L‘ “J
o - . ~

) 3 11 116 () 245 )



88 graphql-compose packages

AWS CIOUd API in G rath L Schema generation takes about ~1-2 seconds
125 Services 3857 Operations 6711 Input/Output params

03-01)
rekognition(...): > createBucket( input:

() t AWSS3 4 input:
resourcegroups(...): e AwsS3
STOUP > yP o config:
abortMultipartUpload(...): R ):
resourcegroupstaggingapi(...):
urcegroupstaggingapil...) > type AwsS3CreateBucketlinput {
completeMultipartUpload(...):
P partUpload(...) . ACL: >
route53(...): >
type AwsS3CreateBucketOutput { Bucket: >
route53domains(...): copyObject(...): X
Location: > CreateBucketConfiguration: R
s3(...): AwsS3 createBucket(...): j
) AwsS3CreateBucketOutput GrantFullControl: >
ses(...):
createMultipartUpload(...): GrantRead: >
sms(...): > >
input: AwsS3CreateBucketinput! GrantReadACP: >
' >
sns(...) deleteBucket(...): < .
| . config: > GrantWrite: >
Sqs(...); deleteBucketAnalyticsConfiguration(...):
> GrantWriteACP: >
ssm(...): >
sts(...): > deleteBucketCors(...): >

Swi(..) »  deleteBucketEncryption(...) » https://graphqlbin.com/plghO

I B B . T T Y T . S e A T 4



https://graphqlbin.com/plqhO
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Graphql-compose schema demos

Mongoose, Elastic, Northwind

https://github.com/nodkz/graphql-compose-examples
https://graphql-compose.herokuapp.com

Wrapping REST API
https://github.com/lyskos97/graphql-compose-swapi

https://graphql-compose-swapi.herokuapp.com



https://github.com/nodkz/graphql-compose-examples
https://github.com/lyskos97/graphql-compose-swapi
https://graphql-compose.herokuapp.com
https://graphql-compose-swapi.herokuapp.com

Last words...



GraphQL

@ IS awesome!
less stress more success
less time on coding
less network traffic

less errors

-




02

Read

Watch

Glue

Tutorials

medium graphdal
voutube graphql

howtographqgl.com


https://www.howtographql.com/
https://www.google.com/search?q=medium+graphql
https://www.google.com/search?q=youtube+graphql
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Take away!

GraphQL is powerful query language
with great tools

GraphQL is typed so it helps with
static analysis on clients

Generate GraphQL Schemas on server



THANKS!

Pavel Chertorogov

ohodKkz®




server and client apps

- d



