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Nishanth Creamer < >
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@coursera My coursera account is dead
slow. My courses si not even loading
completely. Bitter experience

9:19 PM - 11 Apr 2017

O [ O ™

Jirg Ritter ( )
e @juergritter el h
@coursera Do you currently experience some
#performance issues on your platform?
Seems to be very slow, both app and
website.

7:16 AM - 18 Sep 2016
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SoumyaSoni
@soumya77

#Coursera you're depressingly slow
nowadays.

Like
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6:25 AM - 26 Sep 2016
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£ ,’ Alexis Chan
L @alexisylchan

current status: watching coursera load on a

slow network (0.96Mbps dl). Time spent
attempting to login & access quiz: 56
minutes :'(

[Filt ) Regex HMldedataURLso XHR JS CSS Img Media Font Doc WS Manifest Other

Name Status Type Initiator Size Time Timeline — Start Time 17 min
|_| home

__| indexcss

|_| preloader rrjsBundle.32a05e076b00a2dd5ee 14005,
__| loader.rrjsBundle.ad2bcd360833950e7395464d1573
|_| startApp sub.fjsBundle.09b171082269b131454e42b.
_| infov27%key=web preload loaded&value=%7B%7D&.
|| userAgentjs 200 script preloader r risBundle 3230 from cache) 6ms
_| parseuriv1-2-2js 200 script preloader rrisBundle 3230 from cache)

__| ikon-blue-32x32 png 200 png Other 13KB 599ms
useragents 200 script preloader r risBundle 3320 from ca

g88EeS

9:03 AM - 30 Sep 2016
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A P Jan Heese ( )
&3 @janheese i h
@coursera I'm having trouble accessing my

course... Site and mobile very slow, unable to
download lectures. Is it just me?

() v ™

Félix Sanz
. Follow
@felixsanzm

1:52 PM - 28 Feb 2017
) v

@coursera iIs the perfect example of a bad i (_rotew ) ~

react application. Slow as h*, buggy, and

using react for static content. Totally over to load up a page for my class
engineered -
O &
5:28 PM - 6 Aug 2016
O ) v, =

> Meng.Yuan
“ @loveflora1229 v
@coursera It's very very unbelievablely slow

to browse ur courses in China. | will miss my
DDL

10:00 AM - 24 Feb 2016

®) 0 Q &

why is your site extremely slow to
's absolutely ridiculous. It takes >

- asakopoulos _ 9
‘~y§' @gathanasak onew

@coursera Loving my course but the website
Is slow slow slow. Please fix. Also, video
resolution is not good when viewed full
screen. Thanks

12:48 PM - 1 Dec 2016
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onDemandCourseForums.vi?g=co... 200
onDemandMentorForums.vi?qg=co... 200 | 8
groupForums.v1?qg=course&cours... 200
10466539 200 | D
?g=findByUser&userld=3539566 200 | R
3539566~SessionStartedModal.80... 200 |
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infoBatch.v2 200

coursera

4



Chapter One
Site speed
Issues

Chapter Two
Intro to GraphQL

Chapter Three
Migrating to
GraphQL

Chapter Four
Learnings and
retrospective

Load Courses

. | Waterfall

6.50s

7..0s

7.50s

8400

- 200

200
200
200
200
200
200
200
200
200
404
404
200
200
200
200

coursera

5



Chapter One
Site speed
Issues

Chapter Two
Intro to GraphQL

Chapter Three
Migrating to
GraphQL

Chapter Four
Learnings and
retrospective

Load Instructors

. | Waterfall

6.50s

7..0s

7.50s 8400

- 200

200
200
200
200
200
200
200
200
200
404
404
200
200
200
200

coursera

6



Chapter One
Site speed
Issues

Chapter Two
Intro to GraphQL

Chapter Three
Migrating to
GraphQL

Chapter Four
Learnings and
retrospective

Load Universities

. | Waterfall

6.50s

7..0s

7.50s

8400

- 200

200
200
200
200
200
200
200
200
200
404
404
200
200
200
200

coursera

7



Load University Profile
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We didn't break up the monolith —

we just moved it to the clients.
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query MyCoursesQuery A
myCourses(limit: 5, sortBy: RECENT) {
name
slug
instructors {
firstName
lLastName
university(filter: VISIBLE_TO_LEARNERS) {
name
country
slug

}
l
}
}
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instructors {
firstName
LastName
university(filter: VISIBLE_TO_LEARNERS) {
ENE
country
slug

}
l
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university(filter: VISIBLE_TO_LEARNERS) {
name
country
slug

l
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myCourses(limit: 5, sortBy: RECENT)

university(filter: VISIBLE_TO_LEARNERS)
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query MyCoursesQuery A
myCourses(limit: 5, sortBy: RECENT) {
name
slug
instructors {
firstName
lLastName
university(filter: VISIBLE_TO_LEARNERS) {
name
country
slug

}
l
}
}
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"myCourses": |

{
"name": "Machine Learning",
"slug": "machine-learning",
"Instructors": |
{
"firstName': "Andrew",
"lastName": "Ng"
"university": {
"name": "Stanford University",
"country'": "United States",
"slug": "stanford"
}
I3
I3

} coursera | 26



query MyCoursesQuery A {

myCourses(limit: 5, sortBy: RECENT) { "myCourses": [{
name "name'": "Machine Learning",
slug "slug": "machine-learning",
instructors { "instructors": [{
firstName "firstName": "Andrew",
lastName "lastName'": "Ng"
university(filter: VISIBLE_TO_LEARNERS) { "university": {
name "name'": "Stanford University",
country "country": "United States",
slug “slug": "stanford"
¥ ¥
¥ J]
¥ ;]
¥ I
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type root {
myCourses(limit: Int, sortBy: COURSE_SORT): [Course]

}

enum COURSE_SORT {
RECENT
ENROLL_DATE

¥

type Course {
name: String
slug: String
instructors: [Instructor]

¥

type Instructor {
firstName: String
lastName: String
university(filter: VISIBILITY_FILTER): University

¥
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GraphiQL >

{
viewer{
posts(post_type:
edges {
node {
1d

p)

I post_type

post_name
post_title
post_status
post_content
post_excerpt

PostmetaConnection Self descriptive.
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Codebase consistency

Time investment

Full power of GraphQL

Rollout strategy

Schema consistency

Convert REST
to GraphQL

One API format
Higher investment

More flexible

More coordination
required

Can lead to arbitrary
schema formats

Add GraphQL
on top of REST

Multiple APl formats

Lower investment

| ess flexible

Less coordination
required

Greater schema
consistency
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List of public APIs
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Learning
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Discussion
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Chapter One
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GraphQL
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Learnings and
retrospective

Schema Design

type CoursesV1l {
id: String
slug: String
...more fields

type CoursesV1Resource {
myWatchlist(limit: Int, start: String): CoursesVl1iConnection
bySlug(slug: String, Llimit: Int, start: String): CoursesV1iConnection
getAlLl(Llimit: Int, start: String): CoursesV1iConnection
get(id: String!): CoursesVl
multiGet(ids: [String], limit: Int, start: String): CoursesVl1liConnection

type CoursesV1Connection {
elements: [CoursesV1]
paging: ResponsePagination

coursera
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REST to GraphQL

Chapter One
Site speed
issues query CoursePageQuery {
P CoursesV1Resource {
apter Two
WESEEIOE  https://www.coursera.org bySlug(slug: "ml") {
/api/courses.vl id
7q=bySlug name
Chapter Three &Slugzml
Migrating to , , courseUrl
GraphQL &fi1elds=1d,name,courselrl
Chapter Four }
Learnings and
retrospective }
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Data Relations are Powerful

query CoursePageQuery {
CoursesV1Resource {
course(limit: 123) {
instructor {
name
university {
slug
country

¥
myEnrollments {

grade

coursera
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Backend APIs are a black box

» Joining across APIs is hard
« We don't use relational databases
« Most data is stored in Cassandra, a NoSQL database

* This requires explicit indexes on data for lookups

» We want to keep services as independent as possible

coursera

58



Chapter One
Site speed
iIssues

Chapter Two
Intro to GraphQL

Chapter Three
Migrating to
GraphQL

Chapter Four
Learnings and
retrospective

Two types of relationships

model A knows about model B

Course _’ Instructor

model Course {
1d
slug
instructorlds

model Instructor {
1d
name
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Two types of relationships

model A doesn’t know about model B

model

Course

model Course {
id
slug

B knows about model A

model Enrollment {
1d
userld
courseld
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Forward Relationships

Chapter One
Site speed
Issues

These are easy — just fetch the data you need by ID

Chapter Two
Intro to GraphQL

courseAPI.addRelation(
"instructors" -> ForwardRelation(

Chapter Three
Migrating to
GraphQL

resourceName = "instructors.vl'",
1dField = "1nstructorIds",

arguments = Map("includeHidden" -> "true"))

Chapter Four
Learnings and
retrospective
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Reverse Relationships

» Define an endpoint on resource B to lookup by model A
 Define in resource A how to look up on resource B

courseAPI.addRelation(
"enrollment" -> ReverseRelation(
resourceName = "enrollments.v1l",
finderName = "byCourseAndUser",

arguments = Map(
"courseId" -> "sid",
"version" -> '"Sversion'"))

coursera
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Imperative

courseAPI.addRelation({ course =>
Chapter One . . . .
Site speed instructorClient. fetchByCourseId(course.id, course.version)
issues .onComplete { instructors =>
course.set("instructors", instructors)

+.onFailure 1
Chapter Two o .
Intro to GraphQL course.set("instructors'", List.empty)

¥
1)

Chapter Three
Migrating to
GraphQL

Chapter Four
Learnings and
retrospective
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Imperative

courseAPI.addRelation({ course =>
Chapter One . . . .
Site speed instructorClient. fetchByCourseId(course.id, course.version)
issues .onComplete { instructors =>
course.set("instructors", instructors)

.onFailure
Chapter Two } !

Intro to GraphQL course.set("instructors'", List.empty)
}
})
Chapter Three
Lasies Declarative

GraphQL

courseAPI.addRelation(
"instructors" -> ReverseRelation(

Chapter Four
Learnings and

— 114 "
retrospective resourceName = "1i1nstructors.vl1l"™,

finderName = "byCourseld",
arguments = Map("courseId" -> "sid", "version" -> "Sversion"))
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CURRENT COMPLETED UPCOMING WATCHLIST

Graphic Design

California Institute of the Arts

COURSE 3 of 6

Accounting: Making Sound Decisions

Your Session: Apr 18 - May 22

Start wk1 Wk2 wk3 wk 4 [3)

WEEK 2 Retake Quiz: Introduction to Accounting
You're reviewed the material and we know you'll do great!

COURSE 4 of 6

Accounting: Making Sound Decisions

Your Session: Apr 18 - May 22

( e o ® o

Wk 4 wk s (3 Wk 6 Wk 7 Wk 8

WEEK 6 Video: Introduction to Accounting
Good job staying ahead. Keep it up!

@AAA@ COURSE4of6
EEE Accounting: Making Sound Decisions

O VvV ® YourSession: Apr 18 - May 22
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Actual Query

query {
CoursesV1Resource {
bySlug(slug: "machine-learning") {
coursePurchases {
transactions {
transactionDate
expirationDate

}
¥

certificates {
certificateGrantDate
certificateGrade

}
}
offersCertificateForPurchase
}
EnterpriseProgramsV1Resource 1
myPrograms {
eligibleCourses

ldeal Query

coursera
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Actual Query ldeal Query

Chapter One
Site speed
Issues

query {
CoursesV1Resource {
bySlug(slug: "machine-learning") {
coursePurchases {
Chapter Two transactior.\s {
Intro to GraphQL tra?sac?1onDate
expirationDate

¥
¥

certificates {
certificateGrantDate
certificateGrade

¥

Chapter Three
Migrating to
GraphQL

}

Chapter Four offersCertificateForPurchase

Learnings and } .
retrospective EnterpriseProgramsV1Resource {
myPrograms {
eligibleCourses
}
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Actual Query ldeal Query

Chapter One
Site speed
Issues

query {
CoursesV1Resource {
bySlug(slug: "machine-learning'") {
coursePurchases {

Chapter Two transactions {

Intro to GraphQL tra?sac?1onDate query {
expirationDate CoursesV1Resource {
} bySlug(slug: "machine-learning") {
ks o shouldShowUpsell
certificates {
Chapter Three }

certificateGrantDate
certificateGrade

¥

Migrating to
GraphQL

}
¥

}

offersCertificateForPurchase

Chapter Four

Learnings and } .
retrospective EnterpriseProgramsV1Resource {
myPrograms {
eligibleCourses
}

coursera | 68




Chapter One
Site speed
Issues

Chapter Two
Intro to GraphQL

Chapter Three
Migrating to
GraphQL

Chapter Four
Learnings and
retrospective

GraphQL isn't magic

coursera

69



Chapter One
Site speed
Issues

Chapter Two
Intro to GraphQL

Chapter Three
Migrating to
GraphQL

Chapter Four
Learnings and
retrospective

GraphQL isn't magic

» Don't let your GraphQL queries become too complex —

move your business logic downstream.

coursera

/70



Chapter One
Site speed
Issues

Chapter Two
Intro to GraphQL

Chapter Three
Migrating to
GraphQL

Chapter Four
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GraphQL isn't magic

» Don't let your GraphQL queries become too complex —

move your business logic downstream.

* Build your APIs with GraphQL in mind —

don't let them live in a silo.
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