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Building Web Applications

» Most web applications use APIs in their backend and
build their interface upon that.

» Complete business logic in one place

SOME POPULAR API PROTOCOLS
« SOAP
« REST

* and many more.....




RESTful APIs

* Endpoints

GET nhttps /{id}/getProfile
PUT https /id}/talkTitle
POST https /{id}/newProfile
DELETE https /{profileld}

» A piece of code is executed when these APls are called.

» Server returns the response to client



Problems faced
in RESTful APls

* Multiple Endpoints
* Over Fetching

» Under Fetching



VWhat can be the
alternative?

GraphQL



GrathL » Open Source

* GraphQL is a Query
Language

 Uses Schema based
system

» Easy and efficient to use




Why GraphQL?

* Client requests the
needed data. Client
decides the query and

according to that data

IS fetched.



And you Know

what...
* Only one API Endpoint

* No over fetching or
under fetching

» Auto-generation of

APl documentation



Let's learn about GraphQL

e SChema : structure
« Mutation : updating data on server
« Queries : fetching data

 Subscriptions : real time data exchange



SChema « GraphQL Object Type

S Product
type Product { « Fields
productId :ID!,
productName : String!, © prochjcﬂci
productCategory :String!,
productPrice : Float!, © productName
productDiscountPrice : Float, . . .
productPreviewDesc : String, © and few listed N pic
productFullDesc :String, .
orderproductSet : [OrderPrc /pel ScakarTSGDGS
} O Int
O 5tring

Product Schema
© and many more...




J

Mutation

mutation » Used for changing data on

addProduct(productName: "Keychain", productPrice: 40,
productFullDesc:"This 1s a Teddy keychain", productCategory:"Others",

productPreviewDesc:"", productDiscountPrice: 0){ Server
addProduct{
productId, * Return the response
productName,
i e according to your needs
productFullDesc, |
P s imenis; + Variables passed can be
}
i scalars or ObjectTypes
{
"data": {
"agdProduct”:"ﬁ
Response from server cs==p ekt b
"productName": "Keychain",

"productPrice": 40,
® o P

o %o "productCategory”: "Others”, |
o ¢ "productFullDesc": "This is a Teddy keychain",
o ® © ° L AP "productPreviewDesc": null,
P = ® ) "productDiscountPrice": null
® .1| }
® .' ) }
o © }



Using query variables

mutation($productName: String!, $productPrice: Float!){
addProduct (productName: $productName, productPrice: S$productPrice,
productFullDesc:"Cool shoes", productCategory:"Footwear",

productPreviewDesc:"No warranty"”, productDiscountPrice: 0){ for |nse rtlng data

addProduct{
productId,
productName,
productPrice,
productCategory,
productFullDesc,
productPreviewDesc,
productDiscountPrice

QUERY VARIABLES

{
"productName": "XYZ Shoes"”, {

"productPrice": 10000 "data": {
} "addProduct”: {

"addProduct”: {
"productId": "4",
"productName": "XYZ Shoes",
"productPrice": 10000,
"productCategory”: "Footwear",
"productFullDesc": "Cool shoes",
"productPreviewDesc": null,
"productDiscountPrice": null

}
}
}
}




Query

e Get data from server

query{ . .
products(productName: "Keychain", first: 5, jump: 0){ ¢ ASk fOI’ Sp@CIfIC fl€|dS On
productId,
productName, :
productPrice, ObJ@CtS
productCateqory,
productFullDesc : :
o « Design query according to
needs
{
"data": {
"products”: [
{
"productId”: "1",
F{ 'f "productName": "Keychain",
"productPrice": 40,
eSponse rom Server ﬁ "productCategory”: "Others",
"productFullDesc”: "This is a Teddy keychain"
b
{
"productId": "2",
"productName"”: "Keychain-Panda",

"productPrice": 30,
"productCategory”: "Others",
"productFullDesc": "This is a Panda keychain"




Subscriptions

subscription{
addProduct{
productName,
productPrice,

productDesc

)
Response from Server e

» Realtime connection to
server

 Client subscribes to an event

« Server pushes data to client

when event occurs
"addProduct" : {

"productName": " Toy",
"productPrice" : 500,

"productDesc" : "New toy"

« Same syntax as queries and

mutations



Libraries for building GraphQL
APIs in Python

GRAPHENE STRAWBERRY ARIADNE
5.6k+ Stars 456 Stars 896 Stars
Code-First Approach Code-First Approach Schema-First Approach

&

/A

ariadne

.



Let's Bund |
GraphQL APIs ™"

We will use
* Django

 Graphene
e PostgreSQL



Environment :
setup

e Create a virtual environment

O

oython3 -m venv venv

* Setup a django project

O

O

O

pip3 install django

django-admin startproject project

cd project

oython3 manage.py makemigrations

oython3 manage.py migrate



* Install graphene AU P
O pipd install graphene

* Install graphene-django(provides DjangoObjectTypes)
O pipd install graphene-django

 Change settings.py to setup postgresql



Necessary changes in settings.py

INSTALLED APPS = |
‘django.
'django.
'django.
'django.

‘django.
‘django
‘ecommerce’,
‘graphene django’

contrib.
contrib.
contrib.
contrib.
contrib.
contrib.

admin’',

auth',
contenttypes’,
sessions’',
messages',
staticfiles’,

Add the following in your settings.py file

GRAPHENE = {
'SCHEMA' : 'project.schema.schema’



Few Concepts of ::

Graphene :.. Al y

* ObjectType
e Schema
e Resolvers

e Scalars



ObjectType

graphene
graphene django DjangoObjectType

django.db.models Q ' '
ngapgene ObjectType ¢ A b'OCk Wh|Ch |S US@d tO
roductType(DjangoObjectType) :

S define a relation between

model Product

class Query(graphene.ObjectType): ﬂe|dS aﬂd SChema

products = graphene.List(ProductType, producitName = graphene.String())

def resolve products(self, info, productName, kwargs) :
filter (Q(productName 1icontains productName) )
Product.objects.filter(filter)




Schema

class Product(graphene.ObjectType):

e Relationshio between productName - graphene.String()
productPrice = graphene.Float()
: : productCategory = graphene.String()
fields in AP productFullDesc = graphene.String(name="'desc')

ductType(DjangoObjectType):
Meta:
model = Product

class Query(graphene.0ObjectType):
products = graphene.List(ProductType)




class Query(graphene.0ObjectType):

login = graphene.Field(UserType, username = graphene.String(), password = graphene.String())
users = graphene.List(UserType)

def resolve users(self, info):
« A method that helps

get user model().objects.all()

-

def resolve login(self, info, username, password, kwargs) :
auth user = authenticate(username = username, password = password)

to answer gueries e

Exception('Invalid Credentials')

auth user

* l[ogin field is resolved by resolve_login method. Name should

match
 The gquery string is executed and data is sent in query

response
« Return any response to the frontend




ReSOIVe rS  Parameters in resolver methods : parent, info, **kwargs

* parent : return the value of resolver for current parent's field
(i.e. parent of current root)
* iNnfOo : some meta information and context information

» **kwargs : graphgl arguments (i.e. variables in query)

query($author: String!, $repoName: String!{
repo(login: $author){
repository(name: $repoName){
forkCount,
updatedAt




There are several scalar types which are in built

SCaIarS iN graphene. Some of them are

» a.k.a: Data types

* graphene.String

* graphene.int

* graphene.Float

O
e grapnene.lD
O

 graphene.Datelime

* ana Mmany more.....

You can also create your own customised scalar

types according to requirements




y QUERIES

c ® o ° o Fetch the data from

server

PAGINATION

Send a particular
bunch of data instead

of complete data

MUTATIONS
Update the data on

server

AUTHENTICATION

Secure your backend

APl's using JWT Tokens




@
o ® ® . ee ® ¥ law project
* o . L "l ecommerce
' —
"o ‘.." @ » B _pycache_
@g ° ® oo ° ® o » B migrations
. @ o " ® *°.,°*° /* _init_.py
. .o. & ¢ @ /* admin.py
o o® o o0
o _© _°© /* apps.py
o ©® @ K
® 3 o ° o /* models.py
e 0, o © /* schema.py
/* tests.py
/* views.py
¥ s project
File Structure el -8 _pycache_
/% _init_.py

/* schema.py
/* settings.py
/* urls.py
/* wsgi.py
¥ | users

» B __pycache__
W migrations
/* _init_.py
/*  admin.py
/* apps.py
/* models.py
/* schema_users.py
/* tests.py
/% views.py



Writing
Queries

graphene
graphene d
django.db.
graphene

models
class ProductTy

class Meta:
model

class Query(gra
products

def resolve

filter

jango DjangoObjectType

models Q
ObjectType

Product
pe(Django0ObjectType):

Product

phene.0bjectType):

graphene.List(ProductType, pi

¥ =

products(self, info, produci

(Q(ﬂFOduff name
Product.objects.fil

duct name = graphene.String())

Used concepts : ObjectType,
DjangoQObjectType, resolvers,

Schema

Vv1ivd ONIHO1 34



Writing
Mutations

Used concepts : ObjectType,

class ProductType(DjangoObjectType):
class Meta:
model = Product

o
{

lass AddProduct(graphene.Mutation):
addProduct graphene Field(ProductType)

class Arguments:
product name = graphene.String(required :
I I product category = graphene.Str -qu( equired
DjangOObJeCtType’ product price - graphene.Float(r c~’
product discount price graphene r]O%t()

product preview desc = graphene.String()
arguments, mutate product full desc = graphene.String( requi

P ]t— (:J sl 1N s NIroolicd N3ME NIt o 3 - =N ryv
d - ‘ “Lii i v MiEUU L L GG , M VU L/C L “ Lf LU Yyl oy
N ron - s w‘ L' ~min nr -~

mrandirtet nrowvwi olng ‘-"- - -
proaguct PIcv.ich ges

product dlscount pr1ce dkwargs.get( product dlscount pxlce
product preview desc = kwargs.get('product preview desc', |

product = Pi oo;ct( roduct name=product name,
product category=product category,
t price product price,
t discount p‘ ce=product discount price,
p;rt*~n —product preview desc,
full decs product full desc)

product.save()

AddProduct(addProduct=product)

ddAd4S NO VLvAd ONILvddn



G raph |QL Add this in your urls.py file

path('graphql/’, csrf_exempt(GraphQLView.as view(graphiql=True)))

GraphiQL > Pretiify | | History < Schema Mutation

Q Search Mutation...

. No Description
Write your graphq|
Server response

createUser(
email: String!
firstName: String!
lastName: String!
password: String!
username: String!

addProduct(
productCategory: String!
productDiscountPrice: Float
productFullDesc: String!
productName: String!
productPreviewDesc: String
productPrice: Float!

addOrderProduct(orderData: AddOrderinput!): AddOrderProduct

query/mutation here....

tokenAuth(username: String!, password: String!): ObtainJSONWebToken

el

verifyToken(token: String): Verify

refreshToken(token: String): Refresh



Pagination

Used concepts :
ObjectType,
DjangoQObjectType,

Python slicing

class ProductType(DjangoObjectType):
class Meta:

model Product

class Query(graphene.0ObjectType):
products = graphene.List(ProductType, product
first = graphene.Int(), jump = graphene.Int())

def resolve products(self, info, product name,

all products = Product.objects.all()
product name:
filter = (Q(product name Iicontains

filtered alluproducts:Tzifé;(%zife“)

jump:
filtered filtered[jump:]
first:
filtered filtered[:first]

filtered

M ST MM,
aliilc

e I = -

graphene.String(),

product name))

v1ivad 40 HONNG V ONIANIS



Authentication

GRAPHENE {
'SCHEMA': 'project.schema.schema’,
'"MIDDLEWARE': [
'‘graphgl jwt.middleware.JSONWebTokenMiddleware',

}

AUTHENTICATION BACKENDS - [
‘graphgl jwt.backends.JSONWebTokenBackend',
‘django.contrib.auth.backends.ModelBackend',

.project/schema.py el

s settings.py

graphene
graphgl jwt

ecommerce.schema
users. schema_use rs

-] -~ g~ ~ TN ”~ SIS P2 ~ ’ - BV -F =2 V3
class Query(ecommerce.schema.Query,

graphene.0ObjectType):

class Mutation(ecommerce.schema.Mutation,
users.schema users.Mutation,
graphene.0bjectType) :
token auth = graphql jwt.ObtainJ]SONwWebToken.Field()
verify token = graphql jwt.Verify.Field()
refresh token = graphql jwt.Refresh.Field()

schema = graphene.Schema(qguery-Query, mutation-Mutation)

SNIMOL LMl ONISN DONIHNO4S



» Created a mutation for creating a user

 Create a user

{

mutation{ "data": {
tokenAuth(username: "nisarg", password: "nisarg"){ totgagzth :
token, . "eyJ0eXAi0iJKV1QiLCIhbGci0iJIUZIINiI9. eyl 1c2VybmFtZSI6IMSpc2FyZyIsImV4cCIGMTUSNTEINZAS
refreshExpiresIn MCwib3JpZ@lhdCIGMTUSNTELN] c4MHO . K167 -wTewyWo7gD1RyTGg4xFuLej5-10AnzLP1jIOEK"
} "refreshExpiresIn": 1595761580
} b

}

» Use this mutation while login
o Store this token and use for further

queries.

SNIMOL LMl ONISN DONIHNO4S



user = info.context.user
if user.is_anonymous:

raise Exception("Not logged in!!")

Header 2

Content-Type application/json

Authorization JWT eyJ0eXAIOIJKV1QILCIhbGciC &

POST ¥ localhost:8000/graphql/

GraphQL «

Add this is your queries

and mutations

Add JWT Token in
Headers prefixed by
||JWT"

Send 122 ms 128 B

Preview w

schema /*
:"Stationhary’,

his is a science book",

] :0){

': "Stationary"

SNIMOL LMl ONISN DONIHNO4S



POST + localhost:8000/graphql/

GraphQL «

:"This is

a

Send

:"Stationary’,

science book",

:0){

3.6 ms 127 B

Preview w

{

"Not logged in!!'

s [

e

"addProduct"

Mutation without JWT Token

SNIMOL LMl ONISN DONIHNO4S



Helpful
Resources

* GraphQL Website : https://graphqgl.org/
* GraphQL Blogs : Medium
 HowToGraphQL : https://www.howtographgl.com/

» Graphene Documentation



Open Source
Project

Github Repository :
https://github.com/nisarg1499/django-ecom

merce-graphg|

Currently 3 active contributors

Building boiler plate of ecommerce by

iImplementing GraphQL APIs in django
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