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Grammarly - a writing assistant that helps
make your communication clear and
effective, wherever you type.




26 CRITICAL ADVANCED CORRECT WITH ASSISTANT

Demo document

Remember when you were a careless eight year old kid riding
a bike with your friends, racing each other around the
neighborhood? Remember that feeling of absolute freedom as
you felt the wind in your hair and the smile it put on your face?
| never thought | would feel that way as a grown up, until my
friends presented me a red brand-new bike. At first, | was a bit
skeptical about the total idea of commuting by bike. One
morning a couple of days later, | changed completely my mind.
| was stuck at a traffic jam and saw in my rear mirror a man in
a suit riding a classy bike with his laptop case in one hand and
a handlebar in the other. | figured out it would take him about N
15 minutes to get to the office while | was still sitting in my car
and waiting for the cars in line ahead to move , even if just for
a inch. | was always very afraid of being late for my business

meetings. .



Grammarly Challenges



Text 1s difficult

WA LAY , \J L v w y ¥V U v ‘A’ \/ Al w w v
-

can. Thanks to my bike, I’Le made countless friends, seen incredible
sights, and had unforgettable adventures. | will have missed out on all
of that if | haven’t decided to try biking instead of driving! | guess there

Is an upside to traffic jams after all!

| was stuck at the traffic jam and saw in my reaanbousdfst 15 minutes

to get to the offce while | was still sitting in my car and waiting for the

cars in line ahead to move, even if just for an "inch". i was always very

afraid of being late on my business meetings.

". - Move the punctuation
| was stuck at the tr... - Use fewer function words

I - Change the capitalization

ENGAGEMENT: VOCABULARY @'

veryatreie - (S

The intensifier very modifies the weak adjective =
afraid. Consider replacing the phrase with
a strong adjective in order to sharpen your
writing. 000



Change is difficult

® CORRECTNESS: CONSISTENCY @

® CORRECTNESS: SPELLING @ Inconsistent use of periods

. .. . . You used abbreviations both with and without
btkeexeretsing > RLCEXCI(AEIf:

periods. Both styles are acceptable, but it’s best

—7 to use one style throughout your document.

O With periods  FB.L;C.LA; E.U.... 9matches

The word bikeexercising is not in our dictionary.
If you’re sure this spelling is correct, you can

add it to your personal dictionary to prevent () Without periods FBI; CIA; EU; US; ... 11 matches

+
future alerts. Q
UPDATE ALL < > 1 OF 20 MATCHES



Our combo

Object
Ts Oriented

Design
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TypeScript is...

Args validation - free & out of the box

function login(user) {

Lf(user &&
user.unauthorized &&
user.hadBreakfast &&
user.feelsGood ) { ... }

11



TypeScript is...

Args validation - free & out of the box

1 function login(user: User.Unauthorized): User.Authorized {

}m

// later ..
const authorized = login(unathorized_user)

NSO OB WN

8 // Secure operation
9 retrieve_protected_info(authorized)

12



TypeScript is...

/**
* Easy to read
* Self-documenting: less JSDoc

**/
function Llogin(user: User.Unauthorized): User.Authorized {

}

13



TypeScript is...

B @ X Z
© #




TypeScript is...
Confident refactoring

| /Users/oopets/Grammarly/denali/pac
,84 )

| Property 'updateAllBtn' does not exist on type '
pp/src/denali1-editor-page/view/sidebar/card/super/full.sss”

15



TypeScript is... Interfaces!

interface Alert {
1d: number
category: Category
corrections: Array<Correction>

—

interface AlertManager {
getALL(): Array<Alert>

O o000 ~JO UL S WN -

o
<
-

16



TypeScript is... Interfaces!







alertManager.getAll().filter(Alert.isFree).map(({type}) => type)

19



alertManager@tAll@ilter(Alert.isFre@ap(({type}) => type)

100>
g EpTL RN |
TYPE L

g ARANT

20



TypeScript FP libs

!Scala

IN= Haskel

Funfix

fp-ts



A

Functional Programming:
Real-Life Cases



'
Case 1/4


https://emojipedia.org/briefcase/

PERFORMANCE

SET GOALS

ALL ALERTS

SPELLING

GRAMMAR

PUNCTUATION

FLUENCY

CONVENTIONS

CONCISENESS

>
@

o4

10

17

25

24

Overall score 56
See performance

Goals
No goals set

All alerts

Correctness
29 alerts

Clarity

A bit unclear

Engagement
Lively

Tone Q

Just right




PERFORMANCE

SET GOALS

ALL ALERTS

SPELLING

GRAMMAR

PUNCTUATION

FLUENCY

CONVENTIONS

CONCISENESS

10

17

25

L0 7,

25

Overall score 56
See performance

Goals
No goals set

All alerts

Correctness
29 alerts

Clarity

A bit unclear

Engagement
Lively

Tone Q

Just right
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/
How to experiment?



PERFORMANCE

SET GOALS

ALL ALERTS

SPELLING

GRAMMAR

PUNCTUATION

FLUENCY

CONVENTIONS

CONCISENESS

id: Id,

category: A
expA: Category
expB: NewCategory

// Naive approach
interface Alert {

28

Overall score 506
See performance

Goals
No goals set

All alerts

Correctness
29 alerts

Clarity

A bit unclear

Engagement
Lively

Tone Q

Just right



else

g
‘

&z

1T (1sExperimentB)

categoryName

categoryName

N
o\

alert.category.expB

alert.category.expA




if (isExperimentA){
if (isExperimentAl){

} else {
if (isExperimentB){ }
else {
if(!1sExperimentC){
if(!U1sALLExperiments){
else { }
} else { }

+
} else {

if(i1sExperimendD && !1i1sExperimentZ) A{

30

}

}
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if (isExperimentA){
if (isExperimentAl){

} else {
if (isExperimentB){
else {
if(!isExperimentC){
if(!isAllExperiments){
else { }
} else { }
}
}
} else {

if(isExperimendD & !isExperimentZ) {

31

if (isExperimentA){

if (isExperimentAl){

} else {
if (isExperimentB){ }
else {
if(!isExperimentC){
if(!isAllExperiments){
else { }
} else { ¥
}
}

} else {
if(isExperimendD && !isExperimentZ) {

}
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Can we # better ?







1 const alertManager = new AlertManager(
2 .,
transtormAlertFn

3
4)

34



1 const alertManager = new AlertManager(

35



new AlertManager(..., transformAlertFn)

const transformFn =

LsExperitmentB ? changeCategoryNames : x => X

const newAlert = transformFn(alert)

36



compose(f, g)(x) = f(g(x))

const transformFn: Alert => Alert

= compose(
categoryNamesExperiment,
alertImportanceExperiment,

37



const transformFn: Alert =

= compose(

LsExperimentB ? changeCategoryNames : x => X,

LsExperimentC hangeAlertImportance : x => ;

38



Immutability

1 // Bad @
2 function changeCategoryNames(alert: Alert): Alert {

3 ..

4 alert.category = newName
5 return alert
6

]

9 function changeCategoryNames(alert: Alert): Alert {
10

11 return {...alert, category: newName}

12 }

39



Pure Functions

Deterministic: Same Input @8 Same output

No uncontrolled side effects



Pure Functions

Deterministic: Same Input @8 Same output

No uncontrolléd side effects




—

Pure Functions

1 // Impure

2 function changeCategoryNames(alert: Alert): Alert {
const newName = window. localStorage.getItem("name")
console. log(newName)

return {...alert, category: newName}

-

// Pure &
function changeCategoryNames(alert: Alert): Alert {

return {...alert, category: 'Some name'}

O O 00 JO U & W

—

42



vonmes (D ot zers( 50D

SET GOALS @

Goals
No goals set

ALLALERTS (D) const transformFn: Alert => Alert
= compose(
SPELLING 10

categoryNamesExperiment,

All alerts

alertImportanceExperiment,

N
PUNCTUATION 6 Clarity
) A bit unclear

FLUENCY 1

CONVENTIONS 25 Engagement
Lively

CONCISENESS 3
Tone Q
Justright

43



What we achieved

< Reliable
Almost nobody knows about &

< Extensible
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Case 2/4


https://emojipedia.org/briefcase/

travelling - Change the spelling

really - Remove the phrase

are seeing - Change the verb tense

and - Add acomma

. good - Choose adifferent word

46



o | was stuck at the traffic jam ... - Use fewer function words

.

It appears that really may be unnecessary in this

sentence. Consider removing it.

o alltheway - Remove the phrase

" et Bictive Alect O)

47



getActiveAlert(): Alert| null

48



const transformFn: Alert => Alert
= compose(

newCategoryUI ? changeCategoryNames : x => X

// Later
transformFn(getActiveAlert())

49



Will not compile
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But how to deal with null?



-I - ™

function changeCategoryNames(alert: Alert) {
if(alert !==n ) {




function changeCategoryNames(alert: Alert) {
if(alert !== null) {

} else {

Empty alert”? Exception? ...

53



T T P ORI I N B e o R TG,
Unearthing the Excellence in JavaScript

avaScript: § |
Suaswnes 2) Undefined

O,REILLY® ’ -YA_HOO’, PRESS Douglas Crockford

54






function changeCategoryNames(alert: Alert[]) {
S —

return alert.map(a => ({...a, category: "..."}))
——'\—“—’-ﬁ

const transformFn: Alert[] => Alert[] = compose(
“
changeCategoryNames, ..

getActiveAlert(): Alert][]

V\

56



function changeCategoryNames(alert: Alert[]) {

return alert.map(a => a.category = "...")

const transformFn: Alert[] => Alert[] = compose(

changeCategoryNames, ..

const a = getActiveAlert() // []

‘
SRR

57









Option = an array with 0...1 elements



empty
getOrElse
contains fold




function changeCategoryNames(alert: Option<Alert>) {

—_—
return alert.map(a => ...)

const transformFn: Option<Alert> => Option<Alert> = compose(

—-—— 
changeCategoryNames, ..

62



const alert = Option.of(getCurrentAlert())
alert.map(a => ({...a, category: "..."}))
.0rElse(
// Fallback
Alert.createEmpty( )

63



function getOptionalAlert(): Option<Alert> {
// no fallback, delegate to user
return Option.of(getCurrentAlert())

.map(...)

// Later, we handle empty value case
const alert: Alert = getOptionalAlert()
.getOrElse(Alert.createEmpty())



What we achieved

< Reliable
Empty values are safe

< Clean

No Ifs overload, empty values
handled separately
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Case 3/4


https://emojipedia.org/briefcase/

|Type your title

Grammarly + FP
= <3

o7



683
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const getCaretPosition = (x: number, y: number) => {
const range = document.caretRangeFromPoint(x, y)
return {
node: range.startContatiner,

offset: range.startOffset

(2



const getCaretPosition = (x: number, y: number) => {

const range = document.caretRangeFromPoint(x, y)

return {
node: range.startContatiner, (;)
offset: range.startOffset .
}

73
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caretRangeFromPoint

74



getCaretPosition(x, y).node




getCaretPosition(x, y)
} catch(e) { }

try {

} catch(e) {
} catch(e) {}




const getCaretPosition = (x: number, y: number) => {
if (document.caretRangeFromPoint) {
const range = document.caretRangeFromPouint(x, y)
return {
node: range.startContatiner,
offset: range.startOffset
}
} else

return null
———

’r’
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4

getCaretPosition(-1, -1) // null in Chrome

getCaretPosition(100, 100) // null in Firefox

\no APL



N
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How to handle errors
correctly?



getCaretPosition(x, y).map(({ node, offset } => {
// use the result
}).recover(e: Error => {

// recover from error

})

80



D

tmport {Try} from 'funfix'

31



1 import { Try } from 'funfix'
2
3 const getCaretPosition = (x: number, y: number) =>
Try.of(() => {
document.caretRangeFromPoint(..).node
})
})

~N O O B

82



'(:rams[)m@'\ff Apl

getCaretPosition(x, y).map(({ node, offset } => {

}) .recover(() => {}) ) Try<{ node: Node; offset: number }>
getOrElse(..).

map(..).
filter(..)

83



getCaretPosition(x, y).map(({ node, offset } => {

getOrElse(..).

map(..).
filter(.) etr1rtopo8

34



What we achieved

< Clean & Confident
No defensive programming

< Singe Responsibility
Business logics Is separated from
error handling
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Case 4/4


https://emojipedia.org/briefcase/

Ready to write

something brilliant?

The Grammarly Editor helps you turn your
ideas into clear, compelling writing.

START A QUICK TOUR

Skip the tour




tmport Onboarding from "onboarding”

render: () =>
<App>
{ i1sNewUser ? <Onboarding /> : null }

</App>

88



import Onboarding fro




React lazy loading

const Onboarding = React.lazy(import("/onboarding"))

render: () =>

<App>

{ isNewUser ? <Onboarding /> :

</App>

90



Messages Aggregates

Page: 1 of4 Time Compare v

exception

] Loading chunk 12 failed.
(missing: https://denali-static.grammarly.com/)s/8bcd6f884fa390b07a8d/new-e.s)

2 Loading chunk 12 failed.
(missing: https://denali-static.grammarly.com/)s/61dcf2e401b255¢92980/new-e.|s)

Loading chunk 12 failed.
(missing: https://denali-static.grammarly.com/js/5043354ee6aeebc74daf/new-e.|s)

91



DEV search

How to retry when React lazy
fails

‘) Guilherme Oenning ¥ () Nov 19 18 Updated on Dec 04, 2018 - 1 min read

#javascript

React 16.6 has been released and it's now easier than ever to do code split

within our React applications by using lazy and Suspense.

If you don't know what I'm talking about, you should definitely read this
https:/ / reactjs.org/blog/2018/10/23/ react-v-16-6.html

After a few days monitoring a production application that is using lazy, I

noticed some client-side errors like this:

Loading chunk 6 failed. (error: https://.../6.4e464a072cc0e5e27a07.7js)

Loading CSS chunk 6 failed. (https://.../6.38a8cd5e9daba6l7fb66.css)
https://dev.to




retry(fn: () => Promise<Component>, retriesLeft = 5, interval = 1000)



const somePromise = import("/onboarding")

React. lazy(
() =>
retry(() => somePromtise).
then((res: React.Component) => ..).

catch(err => ..)

94



React. lazy(

() =>
retry(() => somePromtise).
then((res:

catc

React.Component) => ..).

95



React. lazy(

() =>
retry(() => somePromtise).

then((res: _React.Component) => ..).
catc 1.
\\vﬂfQD\{

96



React. lazy(

() =>
retry(() => somePromtise).
then((res:

catc

React.Component) => ..).

whak of Q(:é
nwv ex el 9,




React. lazy(

() =>
retry(() => somePromise( 5, 1000)




React. lazy(

() =>
retry(() => somePromise, 5, 1000)




@
How to build a good
retry function?
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retry(..)

103
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Lets check github.com/gcanti/fp-ts




Promise In FP

Task



Promise In FP

Task

f () => Promise<Component>

111

retriesLeft =

o

tnterval = 1000)



Promise In FP




Error + Result
container

Either<krror, Result>



Error + Result
container

Either<krror, Result>




Error + Result
container

Either<Error, React.Component>

where type Error = TimeoutError | 404Error



Task returning Either

Task<Either<Error, Result>>

alias: TaskEkither<Error, Result>



Task returning Either

TaskElther<krror, Result>

4%
N\

() => Promise< Either<Error, Result> >









github.com/gcanti/retry-ts

by the author of fp-ts



retryitng( policy: Policy, action: Action, check: Check ): Task<T>

121



retrying( policy: Policy, action: Action, check: Check ): Tas

Either<Error, Component>

122



retrying( policy: Policy, action: Action, check: Check )

123



You can’t just stop

speaking about FP



, actuion,

125



action

action: (status: RetryStatus) => TaskEither<Error, Result>



const taskEither = tryCatch<TimeoutError, Component>(
() => import("/onboarding"),

reason => new [i1meoutError(...)

const action = status => {

return taskEither

127



const taskEilther

<T'1meoutError, Component>(

() => import("/gnboarding"),

reason => new T meoutError( ) Le
M\
const acE‘;g = status => {

return taskEither

128



const taskEither = tryCatch<TimeoutError, Component>(
() => umport("/onboarding"),

reason => new [i1meoutErrory(...)

const action = status => {
1t (status.previousDelay.1sSome())
log("Houston, we have a problem with this component")

return taskEither

129



v

retrying( policy, action, check )

130






, , check )

132



check )

Lest Kigh

function check(etilther: Eilther<Error, Compélent>) boolean {

return i1sLeft(either)
~ 1qg enlo ,

O\

133



' check )

function check(either: Either<Error, Component>): boolean {
return itsLeft(etither) && !(etther.left instanceof Error404)

134



v

retrying( policy, action, check )

v

135






( policy,

137



interface RetryPolicy {

(status: RetryStatus): Optiton<number>

tmport { limitRetries } from 'retry-ts'

const policy = LimittRetries(50)

138



- policy

import { limitRetries, exponentialBackoff, combine } from 'retry-ts'

const policy = combuine( ] 2 Z
exponentlalBackoff(ZOO), ﬂ \'h('/u JL%/
llmLtRetrLes(S) 5*41‘6 /Swm 200 M <

139



( policy

import { limitRetries, exponentialBackoff, combine } from 'retry-ts'

const poticKecom it > SOME

exponentitalBackoff(200),

74
limitRetries(5) N\ F’ 17 M /\ g((c

140






const retriedTE: TaskEither<ServerError, Component> = retrying(

policy,
action, // includes timport("/onboarding")
check

)

const Onboarding = React.lazy(

() => taskEitherToPromtise(retriedTE)

)
<App>
<Onboarding />

</App>



const retriedTE: TaskEither<ServerError, Component>
policy,
action, // includes timport("/onboarding")

check

const Onboarding = React. lazy( X) O~

() => taskEitherToPromtise(retriedTE)

)
<App>

<Onboarding /> K

</App>

retryuwng(



const retriedTE: TaskEither<ServerError, Component> = retrying(
policy,
action, // tincludes timport("/onboarding")

check

)
// Let's add a fallback

const withFallback = retriedTE.mapLeft(error => fallbackComponentTE)
R ——
const Onboarding = React. lazy(
() => taskEitherToPromise(withFallback)
)
<App>
<Onboarding />

</App>



const retriedTE: TaskEither<ServerError, Component> = retryuing(
policy,
action, // includes import("/onboarding")

check

)
// Let's add a fallback

const withFallback = retriedTE.mapLeft(error => fallbackComp ntTE)
g\l 2 <

const Onboarding = React. lazy(

() =>_askEiltherToPromise(withFallbefCk)

<0Onboarding />

)
<App>

</App>



Code examples: done




What we achieved

<« Flexible
Combine different retry policies

<« Predictable
Know your errors In advance

< Isolated side effects
Combine complex tasks without execution



Problem - Solution

Empty values Option



Problem - Solution

Empty values Option

Exceptions Try (or Either)



Problem - Solution
Empty values Option

Exceptions Try (or Either)
Async side effects Task / TaskEither
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Try, Either

Task, TaskEither




One last thing

FP 1s about composition:

o Function composition
o Monadic composition



Conclusions

This is not the
web page you
are looking for.

Twitter: @oopets



The last thing

-1 (Composing Software: The Book
~— _| E. Elliot

Functional Programming in Scala
P. Chiusano, R. Bjarnason

Blog: https://dev.to/gcanti (fp-ts)


https://dev.to/gcanti

