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| ow-level Reuse

web frameworks: Angular, React, Vue, ...

HTTP: Express.Js, ...
APIl: GraphQl, ...

various libraries: bcrypt|s, jsonwebtoken, ...

what about concept reuse?



Problem

» wasted effort (in concept design & impl)

» errors (in concept design & impl)
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L earning Web Development
Circa 2019

HTML |
5

Basic Syntax

DOM HTMmLS5 &
Semantic Tags

HTTP HTTP

URLs, IPs & DNS

Methods Sessions
Headers Cookies

CSS =

Basic Syntax
Selectors

Box Model Flexbox

Node.js )

(S

Express
Templates Routes

Middleware

Sessions & Cookies

JavaScript

Data Types Variables & Scope

First-class Functions

Closures | jst Functionals
Mixins Prototypes

DOM Manipulation
Event Loop Event Handling

Web APIs

Ajax REST
XMLHttpRequestObject
Sync vs Async
Dealing with Async:
Continuations, Side-effects,
callback-hell, promises




L earning Web Development
Circa 2019

bs & Scope

Abstract Data Design

NoSQL Relational DBs Basics of data modeling

Schemas from models
Design heuristics

Separation of concerns

Intro to SQL  Foreign keys
Normalization

Prototypes

Referential integrity
Integrity constraints

Vue.js \V4
Model-View-Controller
Model-View-ViewModel

Head Reactive Programming

Dataflow Programming
Functional Reactive

Programming
Event Streams Qperators

Reactive variables

Dealing with Async:
Continuations, Side-effects,
callback-hell, promises



Usability

Security

Easy to use Prototyping
Learnability Efficiency visibility User testing Policy design
Error-tolerance Safety Consistency Injection XSS

CSRF Replay attack
Man in the middle

Accessibility  ygape security  Constraints

Design thinking  Fitts’s law ~ Heuristic Evaluation
Heuristics

Information scent

Basic SY Databases
NoSQL Relational DBs

Basics of data modeling

Schemas from models
Design heuristics

Separation of concerns

Intro to SQL  Foreign keys
Normalization

Referential integrity

Vue.js
Model-View-Controller
Model-View-ViewModel

Head Reactive Programming

Dataflow Programming
Functional Reactive

Programming
Event Streams Qperators

Reactive variables

Dealing with Async:
Continuations, Side-effects,
callback-hell, promises



~inal Projects



~inal Projects

App Purpose

Accord Support musical bands in the selection of setlists
ChoreStar Make it easy for parents to assign chores to children
EasyPick Recommend classes to college students

GroceryShip Facilitate peer grocery delivery between students
Lingua Develop language skills by chatting with native speakers
Listify Crowdsource opinion-based rankings of anything
LiveScorecard Provide a live leaderboard for climbing competitions
MapCampus Allow students to plan events on campus

Phoenix Help people discuss mental health and make friends
Potluck Help people plan parties where guests bring supplies
Rendezvous Plan public events on campus

SweetSpots Mark spots on a map and review spots added by others
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Opportunity

» concept reuse + simple assembly

» reduce the amount of knowledge & effort
required to build web apps

» allow end-users to build more sophisticated
apps themselves
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otal: 15
create-score show-target

<dv.component name="submit-post">
<sn.navbar /> ...
<dv.tx>
<dv.gen-id /> ...
<post.create-object id=dv.gen-id.id
initialValue={ author: sn.navbar.user.username }
showExclude=["author"] buttonLabel="Submit"
newObjectSavedText="Post submitted" />
<scoreposts.create-score targetId=dv.gen-id.id
sourceld=sn.navbar.user.username
value=0 hidden=true /> ...
</dv.tx> ...

</dv.component>

catalog of concepts

> new modularity: concepts
> capture and reuse concept design &
implementation

concept composition
mechanism

» in HTML, no JS or server-side code
» join concept actions for aggregate
behavior

web apps

> complex behavior
> rich graphical user interfaces



Key ldeas



Concepts as Modules

Concept: Scoring
Purpose: Score items

2bcab702-fcc2-44be-87c1-eb85804430fd

create-score show-target




Concepts as Modules

self-contained,

COﬂCept: SCOf / ng reusable increment
Purpose: Score items of functionality

ben

2bcab702-fcc2-44be-87c1-eb85804430fd
15

alyssa
ben

Create

Total: 15

create-score show-target




Concepts as Modules

self-contained,

Concept: Scoring

_ motivated by reusable increment
Purpose: Score items end-user of functionality
purpose

ben

2bcab702-fcc2-44be-87c1-eb85804430fd
15

alyssa
ben

Create

Total: 15

create-score show-target




Concepts as Modules

Concept: Scoring
Purpose: Score items

ben

15

alyssa
ben

Create
Total: 15

create-score

motivated by
end-user
purpose

2bcab702-fcc2-44be-87c1-eb85804430fd

show-target

self-contained,
reusable increment
of functionality

exports
components
Component:
> GUI element
> reactive I/O properties

» server-side action



Full-stack Modules

Post database Scoring database
database J
server

Post server Scoring server
client Post components Scoring components




Full-stack Modules

full-stack
Post database Scoring database
database J
server
Post server Scoring server
client Post components Scoring components




Full-stack Modules

no communication

Post database Scoring database
database J
server
Post server Scoring server
< >
client Post components Scoring components

- ) ] -




Full-stack Modules

Post database Scoring database
database J
server

Post server Scoring server
client Post components Scoring components




Full-stack Modules

Post database Scoring database
database J
server

Post server Scoring server
client Post components Scoring components

user interacts with
component



Full-stack Modules

state of concept

changes

Post database 9 Scoring database
database

id content

“hello world”

server

Post server Scoring server
client Post components Scoring components

user interacts with
component



Create Posts with a Score”?



Create Posts with a Score”?

database




Create Posts with a Score”?

Post database
database

client



Create Posts with a Score”?

Post database Scoring database

database

client submit-post




Create Posts with a Score”?

Post database Scoring database
database J
id content
“hello world”
server
Post server Scoring server
client

user interacts with
create-post




Create Posts with a Score”?

Post database Scoring database
database J
id content id value sourceld targetld
“hello world” 5
server
Post server Scoring server
client

submit-post

user interacts with
create-score



Declarative Sync

Post database Scoring database
database J
server

Post server Scoring server
client

submit-post

goal: create
post with
initial score




Declarative Sync

Post database Scoring database
database J
server
Post server Scoring server
client :
wrap in
transaction goa|: create

post with
initial score




Declarative Sync

Post database Scoring database
database J
server

Post server Scoring server
client

user interacts with goal: crea_te
create-post _ _P_OSt with
Initial score




Declarative Sync

Post database Scoring database
database J
id content | id value sourceld targetld
“hello world” 5
server
Post server Scoring server
client submit-post

user interacts with goal: cree?te
create-post _ _P_OSt with
Initial score



Declarative Sync




Declarative Sync

score not
created

post not
created

transaction fails

_
I
v

user interacts with
create-post




D Sharing

Post database Scoring database
database J
server

Post server Scoring server
client

submit-post

goal: create
post with
initial score




D Sharing

Post database Scoring database
database J
server

Post server Scoring server
client

submit-post

goal: create
post with
initial score

id=gen-id.id

targetld=gen-id.id




D Sharing

Post database Scoring database

database
- = —
id content | id value sourceld targetld
“hello world” 5
server
Post server Scoring server
client
user interacts with
create-post goal: create
: .. post with
id=gen-id.id

initial score
targetid=gen-id.id



D Sharing

Post database Scoring database

database
same id - -
| ' content | id value sourceld targetid
{ ; ¥hello world” . ‘. same id
server
Post server Scoring server
client

submit-post

goal: create
i id.id post with
\d=gen-id.| initial score

targetld=gen-id.id



Building Apps with Déja Vu



A Sample Déja Vu App

Slacker News Top New | Submit alyssa  Sign Out

Top

Déja Vu

Concept design (s




A Sample Déja Vu App

authentication

Slacker News Top New | Submit alyssa  Sign Out

Top

Déja Vu

Concept design

scoring
(x2)



Slacker News Top New | Submit Lo{%;n

Top

No posts yet




Slacker News Top New | Submit Login
A

Top

Déja VU (deja-vu-platform.com)

osted by ben a few seconds ago | O points | comments




Top

yF oN

Deja VU (deja-vu-platform.com)

posted by ben 3 minutes ago | 1points | comments



Catalog

Concept

Purpose

Authentication
Authorization
Chat
Comment
Event
Follow
Geolocation
Group

Label

Match
Passkey
Property
Ranking
Rating
Schedule
Scoring
Task
Transfer

Verify a user’s identity with a username and password
Control access to resources

Exchange messages in real time

Share reactions to items

Schedule events

Receive updates from sources

Locate points of interest

Organize members into groups so that they can be handled in aggregate
Label items so that they can be found later

Connect users after they both agree

Verify a user’s identity with a code

Describe an object with properties that have values
Rank items

Crowdsource evaluation of items

Find a time to meet

Keep track of scores

Keep track of pieces of work to be done

Transfer money or items between accounts




Catalog

Concept

Purpose

Authentication
Authorization
Chat
Comment
Event
Follow
Geolocation
Group

Label

Match
Passkey
Property
Ranking
Rating
Schedule
Scoring
Task
Transfer

Verify a user’s identity with a username and password
Control access to resources

Exchange messages in real time

Share reactions to items

Schedule events

Receive updates from sources

Locate points of interest

Organize members into groups so that they can be handled in aggregate
Label items so that they can be found later

Connect users after they both agree

Verify a user’s identity with a code

Describe an object with properties that have values
Rank items

Crowdsource evaluation of items

Find a time to meet

Keep track of scores

Keep track of pieces of work to be done

Transfer money or items between accounts




Catalog

Concept

Purpose

Authentication
Authorization
Chat
Comment
Event
Follow
Geolocation
Group

Label

Match
Passkey
Property
Ranking
Rating
Schedule
Scoring
Task
Transfer

Verify a user’s identity with a username and password

Control access to resources

Exchange messages in real time

Share reactions to items

Schedule events

Receive updates from sources

Locate points of interest

Organize members into groups so that they can be handled in aggregate
Label items so that they can be found later
Connect users after they both agree

Verify a user’s identity with a code

Describe an object with properties that have values
Rank items

Crowdsource evaluation of items

Find a time to meet

Keep track of scores

Keep track of pieces of work to be done

Transfer money or items between accounts

for
posts




{

"name" :
"usedConcepts": {
"authentication": {3},
"comment": {3},
"post": {
"name": "Property",
"config": {
"schema": {
"title": "Post", "type": "object",
"properties": {
"author": { "type": "string" },
"title": { "type": "string" 1},
"url": { "type": "string", "format": "url" }
}s

"required": [ "author", "title", "url" ]

"scoreposts”: { "name": "Scoring" 1},
"scorecomments”: { "name": "Scoring" }
}s
"routes": [
{ "path": "", "component": "home" },
{ "path": "/login", "component": "login" },
{ "path": "/post", "component": "show-post-details" },

dvconfig.json




used
concepts

"name" :

"usedConcepts

"

authentication

"

"comment

"name”: "Pr
"config": {
"schema": {
"title": "Post", "type": "object",
"properties": {
"author": { "type": "string" 1},
"title": { "type": "string" },
"url": { "type": "string", "format": "url" }
s

"required": [ "author", "title", "url" ]

I

"routes": [
{ "path": "", "component": "home" },
{ "path": "/login", "component": "login" },
{ "path": "/post", "component": "show-post-details" },

dvconfig.json




"name" :
"usedConcepts": {
"authentication": {},

"comment" :m
<

concept : ,
I !
"schema": {

instance "title": "Post", "type": "object",

config "properties": {
"author": { "type": "string" 1},
"title": { "type": "string" },
"url": { "type": "string", "format": "url" }

used
concepts

I

"required"”: [ "author", "title", "url" ]

"scoreposts": { "name": "Scoring" },
"scorecomments": { "name": "Scoring" }
+s
"routes": [
{ "path": "", "component": "home" },
{ "path": "/login", "component": "login" },
{ "path": "/post", "component": "show-post-details" 3},

dvconfig.json




"name": "sn",
"usedConcepts": {
"authentication": {3},

"comment": {3},
"post": { schema

"name": "Property", definition
"config": {
"schema": {
"title":
"properties”: {
"author”: {
"title":

used
concepts

¥

"required”:

1+

"scoreposts": { "name": "Scoring" 3},
"scorecomments": { "name": "Scoring" }
Is
"routes": [
{ "path": "", "component": "home" },
{ "path": "/login", "component": "login" },
{ "path": "/post", "component": "show-post-details" },

dvconfig.json




used
concepts

"name" :
"usedConcepts": {
"authentication": {},
"comment": {3},
"post": {
"name": "Property",
"config": {
"schema": {
"title": "Post", "type": "object",
"properties": {
"author": { "type": "string" 1},
"title": { "type": "string" },
"url": { "type": "string", "format":
s
"required": [ "author", "title", "url"
3
}
)

"scoreposts": { "name": "Scoring" },
"scorecomments": { "name": "Scoring"

dvconfig.json




<dv.component name="submit-post">
<sn.navbar /> ...
<dv.tx>
<dv.gen-id /> ..
<post.create-object id=dv.gen-id.id
initialValue={ author: sn.navbar.user.username }
showExclude=["author"] buttonLabel="Submit"
newObjectSavedText="Post submitted" />
<scoreposts.create-score targ:
sourceld=sn.navbar.user.username
value=0 hidden=true /> ...

</dv.tx> ... .
</dv.component> submit-post.html

sn.navoar

Submit

post.create-object




<dv.component name="submit-post">

app name o component
I name

instance name id=dv.gen-id. id
initialValue={ author: sn.navbar.user.username }
showExclude=["author"] buttonLabel="Submit"
newObjectSavedText="Post submitted" />
< targetId=dv.gen-id.id

sourceld=sn.navbar.user.username

value=0 hidden=true /> .

</dv.tx> ... .
</dv.component> submit-post.html

sn.navopar

Submit

post.create-object




<dv.component name="submit-post'">
<sn.navbar /> S
<dv.tx>
<dv.gen-id /> ..
<post.create-object RESCNSER=ICRNIC
initialValue={ author: sn.navbar.user.username }
showExclude=["author"] buttonLabel="Submit"
newObjectSavedText="Post submitted" />
<scoreposts.create-score targetId=dv.gen-id.id
sourceld=sn.navbar.user.username
value=0 hidden=true /> .

</dv.tx> ...
</dv.component> submit-post.html
Slacker News Top New | Submit ben Sign Out

Submit




<dv.component name="submit-post">
<sn.navbar /> ...
<dv.tx>
<dv.gen-id /> ..
<post.create-object id=dv.gen-id.id
initialValue={ author: sn.navbar.user.username }
showExclude=["author"] buttonLabel="Submit"
newObjectSavedText="Post submitted" />
< targetId=dv.gen-id.id
sourceld=sn.navbar.user.username
value=0 hidden= /> .

</dv.tx> ... .
</dv.component> submit-post.html

Slacker News Top New | Submit ben  Sign Out

sn.navopar

post.create-object




<dv.component name="submit-post">
<sn.navbar /> ...
<dv.tx>
<dv.gen-id /> ..
<post.create-object id=dv.gen-id.id
initialValue={ author: sn.navbar.user.username }
showExclude=["author"] buttonLabel="Submit"

newObjectSavedText="Post submitted" />
P .

sourceld=sn.navbar.us Isernan
value=0 hidden=true

</dv.tx> ... .
</dv.component> submit-post.html

Submit

post.create-object




<dv.component name="submit-post">
<sn.navbar /> ...
A ed transaction
<dv.gen-id /> ..
<post.create-object id=dv.gen-id.id
initialValue={ author: sn.navbar.user.username }
showExclude=["author"] buttonLabel="Submit"
newObjectSavedText="Post submitted" />
<scoreposts.create-score targetld=dv.gen-id.id
sourceld=sn.navbar.user.username
value=0 hidden=true /> .

</dv.tx> . .
</dv.component> submit-post.html

Slacker News Top New | Submit ben Sign Out

sn.navar

Submit




<dv.component name="submit-post">

<sn.navbar /> ...

<dv.tx>
ENE AR [ <dv.gen-id /> [

<post.create-object id-dv.gen-id.id
initialValue={ author: sn.navbar.user.username }
showExclude=["author"] buttonLabel="Submit"
newObjectSavedText="Post submitted" />
<scoreposts.create-score dv.gen-id.id id used
sourceld=sn.navbar.user.username
value=0 hidden=true /> .

</dv.tx> ... .
</dv.component> submit-post.html

Slacker News Top New | Submit ben Sign Out

sn.navar

Submit




<dv.component name="submit-post">
<sn.navbar /> ...
<dv.tx>
<dv.gen-id /> ..
<post.create-object id=dv.gen-id.id
initialValue={ author: sn.navbar.user.username }
showExclude=["author"] buttonLabel="Submit"
newObjectSavedText="Post submitted" />
<scoreposts.create-score targ:
sourceld=sn.navbar.user.username

value=0 hidden=true /> ...

</dv.tx> ... .
</dv.component> submit-post.html

Slacker News Top New | Submit ben  Sign Out

user clicks on
button post.create-object



<dv.component name="submit-post">
<sn.navbar /> ...
<dv.tx>
<dv.gen-id /> ..
trigger run <post.create-object id=dv.gen-id.id
initialValue={ author: sn.navbar.user.username }
showExclude=["author"] buttonLabel="Submit"
newObjectSavedText="Post submitted" />
<scoreposts.create-score targ:
sourceld=sn.navbar.user.username
value=0 hidden=true /> ...

</dv.tx> ... .
</dv.component> submit-post.html

sn.navoar

Submit

user clicks o
button post.create-object



<dv.component name="submit-post">
<sn.navbar />

<dv.tx> run create-post action
<dv.gen-id /> ..

trigger run <post.create-object id=dv.gen-id.id
initialValue={ author: sn.navbar.user.username }
I showExclude=["author"] buttonLabel="Submit"
newObjectSavedText="Post submitted" />
run create- <scoreposts.create-score targetla
score action sourceld=sn.navbar.user.username
value=0 hidden=true /> ...

</dv.tx> ... .
</dv.component> submit-post.html

Slacker News Top New | Submit ben  Sign Out

sn.navpar

Submit

user clicks o
button post.create-object




<dv.component name="show-post"> ...
<post.show-object id=%$id hidden=true /> ...
<dv.if condition=post.show-object.loadedObject>
<sn.upvote i1d=%$id user=$user />
<a href=post.show-object.loadedObject.url>
{{post.show-object.loadedObject.title}}
</a> ...
(<post.show-url showBaseUrlOnly=true
url=post.show-object.loadeObject.url />)
posted by {{post.show-object.loadedObject.author}}
<dv.show-date format='time-ago'’
late=post.show-object.loadedObject.timestamp /> ...
<scoreposts.show-target
1d=%$1d showId=false
showScores=false totallLabel="" /> points
<dv.link href="/post" params={ id: $id }>
comments
</dv.link>

</dv.1if>

</dv.component> show-post.html

SPLASH 2019

v.show-date dv.link

sn.upvolte




load post

" mponent input
<dv.component name="show-pos compone pu

<post.show-object | ue /> S

<dv.1if condition=post.show-object.loadedObject>
<sn.upvote id=%$id user=$user />
<a href=post.show-object.loadedObject.url>

{{post.show-object.loadedObject.title}}
</a> ...
(<post.show-url showBaseUrlOnly=true
url=post.show-object.loadeObject.url />)

posted by {{post.show-object.loadedObject.author}}
<dv.show-date format='time-ago'

date=post.show-object.loadedObject.timestamp /> ...

<scoreposts.show-target
1d=%$1d showId=false
showScores=false totallLabel="" /> points
<dv.link href="/post" params={ id: $id }>
comments
</dv.link>
</dv.if>

</dv.component> show-post.html

. SPLASH 2019




<dv.component name="show-post"> ...
<post.show-object id=$id hidden=true /> ...
<dv.if condition=post.show-object.loadedObject>
<sn.upvote id=%$id user=$user />

<a host. show-object.loadedObject.url> post url

{{post.show-object. loadedObject.title}}

</a> ... post title

(<post.show-url showBaseUrlOnly=true

url=post.show-object.loadeObject.url />)
posted by {{post.show-object.loadedObject.author}}
<dv.show-date format='time-ago'

date=post.show-object.loadedObject.timestamp /> ...

<scoreposts.show-target
1d=%$1id showId=false
showScores=false totallLabel="" /> points
<dv.link href="/post" params={ id: $id }>
comments
</dv.link>
</dv.if>

</dv.component> show-post.html

post author

. SPLASH 2019




Building Apps with Déja Vu

» choose, include and configure concepts

» Include concept components, sync & bind ids



Platform Implementation



Architecture




Architecture




Architecture




Architecture




Security




:EEEE;; | -l:
<dv.component ="show-post"> ...

<post.show-object id=%$id =true /> ..
<dv.component name="submit-post">
<sn.navbar /> ...
<dv tx>

"name": "sn",
"usedConcepts": {
"authentication": {3},
"comment": {3},
"post": {
"name": "Property",
"config": {
"schema": {
"title": "Post", "type": "object", >
"properties": {

"author": { "type": "string" },

"title": { "type": "string" },

"url": { "type": "string", "format": "url" }
3

"required": [ "author", "title", "url" 1]

b

"scoreposts": { "name": "Scoring" },
"scorecomments": { "name": "Scoring" }
}s
"routes": [
{ "path": "", "component": "home" },
{ "path": "/login", "component": "login" },
{ "path": "/post", "component": "show-post-details" },




Security




Evaluation






Post with Rating



Post with Rating

Hello, sperezde@mit.edul! Logout -

Sweet Spots RN

Map Satellite

Add a spot:

< Back to home

Name

great spost

Category

study space

Floor

Map data ©2019 Google Terms of Use Report a map error




Standard Approach

class SubmitPost extends React.Component {
constructor(props) {
super(props);
this.state = { p: new Post(), r: 0 };
this.handleChange = this.handleChange.bind(this);
this.handleSubmit = this.handleSubmit.bind(this);
3
handleChange(e) {
this.setState({ [e.target.name]: e.target.value });
}
handleSubmit(e) {
PostService.savePost(this.state.p, this.state.r);
e.preventDefault();
}
render() {
return (
<form onSubmit={this.handleSubmit}>
<PostInput onChange={this.handleChange} />
<RatinglInput onChange={this.handleChange} />
<button type="submit">Submit</button>
</form>

client

function savePost(p: Post, r: number) {
if (Post.1isValid(p) && Rating.isValid(r)) {
db.save(p);

) .
3 monolith

function savePost(p: Post, r: number) {
if (PostService.isValid(p) &&
RatingService.isValid(r)) {
const newP = PostService.newPost(p);
RatingService.newRating(newP.id, r);

) . .
) microservices

server




Standard Approach

function savePost(p: Post, r: number) {
if (Post.isValid(p) && Rating.isValid(r)) {
db.save(p);

) .
) monolith

class SubmitPost extends React.Component {
constructor(props) {
super(props);
this.state = { p: new Post(), r: 0 };
this.handleChange = this.handleChange.bind(this);
this.handleSubmit = this.handleSubmit.bind(this);
3
handleChange(e) {
this.setState({ [e.target.name]: e.target.value });
}
handleSubmit(e) {
PostService.savePost(this.state.p, this.state.r);
e.preven

) subscribe to
render() { events

return (
form onSubmit={this.handleSubmit?}
PostInput onChange={this.handleChange}
RatingInput onChange={this.handleChange}
button type=" 1t">Submit</button>
/form>

function savePost(p: Post, r: number) {
if (PostService.isValid(p) &&
RatingService.isValid(r)) {
const newP = PostService.newPost(p);
RatingService.newRating(newP.id, r);

} : :
} MICroServices

client server



Standard Approach

number) {

class SubmitPost extends React.Component {
constructor(props) {
super(props);
this.state = { p: new Post
this.handleChang
this.handleSubm

handleChange(e) {

this.setState({ [e.target.name]: e.target.value });

}
handleSubmit(e) {

PostService.savePost(this.state.p, this.state.r);
e.preventDefault();
}
render () {
return (
<form onSubmit={this.handleSubmit}>
<PostInput onChange={this.handleChange} />
<RatingInput onChange={this.handleChange} />
<button type="submit">Submit</button>
</form>

client

function savePost(p: Post, r:

3

function savePost(p: Post, r:
if (PostService.isValid(p) &&
RatingService.isValid(r)) {
const newP = PostService.newPost(p);
RatingService.newRating(newP.id, r);

microservices

}

if (Post.isValid(p) && Rating.isValid(r)) {

}

}

db.save(p);

server

number) {




Standard Approach

function savePost(p: Post, r:

class SubmitPost extends React.Component {
constructor(props) {
super(props);
this.state = { p: new Post(), r: 0 };
this.handleChange = this.handleChange.bind(this);
this.handleSubmit = this.handleSubmit.bind(this);

3
handleChange(e) {

this.setState({ [e.tq
} aggregate request data
handleSubmit(e) {

PostService.savePost(
e.preventDefault();
}
render () {
return (
<form onSubmit={this.handleSubmit}>
<PostInput onChange={this.handleChange} />
<RatinglInput onChange={this.handleChange} />
<pbutton type="submit">Submit</button>
</form>

.state.p, .State.r);

client

3

function savePost(p: Post, r:
if (PostService.isValid(p) &&
RatingService.isValid(r)) {
const newP = PostService.newPost(p);
RatingService.newRating(newP.id, r);

} : :
MICroServices

}

number) {
if (Post.1isValid(p) && Rating.isValid(r)) {
db.save(p);

}

number) {

server



Standard Approach

class SubmitPost extends React.Component {
constructor(props) {
super(props);
this.state = { p: new Post(), r: 0 };
this.handleChange = this.handleChange.bind(this);
this.handleSubmit = this.handleSubmit.bind(this);
3
handleChange(e) {
this.setState({ [e.target.name]: e.target.value });
3
handleSubmit(e) {
PostService.savePost(this.state.p, this.state.r);
e.preventDefault();
}
render() {
return (
<form onSubmit={this.handleSubmit}>
<PostInput onChange={this.handleChange} />
<RatingInput onChange={this.handleChange} />
<button type="submit">Submit</button>
</form>

client

function savePost(p: Post, r: number) {
if (Post.1isValid(p)
db.save(p);

Rating.isValid(r)) {

} .
3 monolith

function savePost(p: Post, r: number) {
if (PostService.isValid(p)
RatingService.isValid(r)) {
const newP PostService.newPost(p);
RatingService.newRating(newP.id, r);

} . .
3 MICroservices

server




Standard Approach

, validate request
function savePost(p: Post, r: number)
1T (Post.isValid(p) Rating.isValid(r)) {

class SubmitPost extends React.Component {
constructor(props) {
super(props);
this.state = { p: new Post(), r: 0 };
this.handleChange = this.handleChange.bind(this);
this.handleSubmit = this.handleSubmit.bind(this);
3
handleChange(e) {
this.setState({ [e.target.name]: e.target.value });
}
handleSubmit(e) {
PostService.savePost(this.state.p, this.state.r);
e.preventDefault();
}
render() {
return (
<form onSubmit={this.handleSubmit}>
<PostInput onChange={this.handleChange} />
<RatinglInput onChange={this.handleChange} />
<pbutton type="submit">Submit</button>
</form>

db.save(p);

) .
) monolith

validate request

function savePost(p: Post, r:

if (PostService.isValid(p)
RatingService.isValid(r)) {

const newP = PostService.newPost(p);

RatingService.newRating(newP.id, r);

} : :
} MICroServices

client server



Standard Approach

class SubmitPost extends React.Component { nction savePost(p: Post, r: number) {
constructor(props) { save to if (Post.isValid(p) && Rating.isValid(r)) {
super(props); db.save(p);

R e e R database [
this.handleChange = this.handleChange.bind(this); ' monaoll

this.handleSubmit = this.handleSubmit.bind(this);

3
handleChange(e) {

function savePost(p: Post, r: number) {
this.setState({ [e.target.name]: e.target.value }); if (PostService.isValid(p) &&

} RatingService.isValid(r)) {

handleSubmit(e) { integra‘te const newP = PostService.newPost(p);
PostService.savePost(this.state.p, this.state services RatingService.newRating(newP.id, r);

e.preventDefault(); } . :
MICroservices

}
render() {

return (
<form onSubmit={this.handleSubmit}>
<PostInput onChange={this.handleChange} />
<RatinglInput onChange={this.handleChange} />
<pbutton type="submit">Submit</button>
</form>
);
3
}

client server



<dv.component name="submit-post">

<dv.tx>
<dv.gen-id />
<property.create-object id=dv.gen-id.id />
<rating.rate-target targetId=dv.gen-id.id />
<dv.button>Submit</dv.button>
</dv.tx>
</dv.component>




<dv.compone
< >
<dv.gen-1
<property.create-object id=dv.gen-id.id />
<rating.rate-target targetld=dv.gen-id.id />
<dv.button>Submit</dv.button>
</ >

</dv.component>




<dv.component name="submit-post'>

<dv.tx>
<d\ />
<property.create-object
<rating.rate-target
<dv.button>Submit</dv.button>
</dv.tx>

bind ids

</dv.component>



<dv.component name="submit-post">

<dv.tx>
<dv.gen-id />
<property.create-object id=dv.gen-id.id />
<rating.rate-target targetId=dv.gen-id.id />
<dv.button>Submit</dv.button>
</dv.tx>
</dv.component>

Déja Vu subscribes to run events, runs component handlers,
aggregates the data client-side and sends request, unpacks the
request server-side and coordinates the calls to the back-end
services of each concept so that they happen in a tx if necessary






Student Projects

App Purpose

Accord Support musical bands in the selection of setlists
ChoreStar Make it easy for parents to assign chores to children
EasyPick Recommend classes to college students

GroceryShip Facilitate peer grocery delivery between students
Lingua Develop language skills by chatting with native speakers
Listify Crowdsource opinion-based rankings of anything
LiveScorecard Provide a live leaderboard for climbing competitions
MapCampus Allow students to plan events on campus

Phoenix Help people discuss mental health and make friends
Potluck Help people plan parties where guests bring supplies
Rendezvous Plan public events on campus

SweetSpots Mark spots on a map and review spots added by others




ChoreStar EasyPick

Music Lovers Added By Yunyt Filters
Mozart Symphony No.3 ~ Your Raing

Average Rating StarBank Total: *

by Mozarn 0 V| O CIH [ cmw

1 vote

Chores Rewards

Contents
Uncompleted Chores Rewards You Can Buy O *
No uncompleted chores

) Rewards You Cannot Buy Yet
Rubinstein's piano version Chores Pending Approval

No chores pending approval

Completed and Approved Chores Classes

No approved chores

2010 Beriin Performance

24.900 Intro to Linguistics
HASS CH CHW

Pace 3 votes
Grading 3 voles
Contents 3 votes
Overall 3 votos

2011 Munich Performance

Comments
No comments to show

Show Commants

Lingua Find PenPals 119 Logout Listify pikachu  Sign Out B

You are delivering

. , Who is the best cat?
Delivering 10: unisushi Chats: Conversation: Corrections: Cronted by o
5 Created by pikachy Close Vot
Pick Up Tie: Spm Hilary Hahn : No Corrections — . i
Brett Yang : Niuniu
Items Eddy Che Rate Your Conversation:

Pick Up Location: new house

Puru
Brett Yang : Aug7,20193:19 PM
Surell

Cormect Words

Your Requests

You don have any non in-delvery requests. Hilary Hahn : Aug7,20193:19PM
Hi Brett! I'm learning French right now! | saw that you are
: racticing English. Shall we talk in each other’s language?
To Deliver P g Engl guag
Correct Words

<]

100thbrush

< I < <

Avallabllty About Jsnow

Home | My Events | My Groups S veomen [eis. wew [0}

" Frable Lidetes!
My Events ke e M oma o mw o se wimemesssioows
Fire spinning spinjam

Host
Spin fre togother! aze (WS e Pp——
Time. Thu Aug 8, 2018 11:11 AM - 12:11 PM Tosics
Location. Ames Street, East Cambridge, Cambridge, Middlesex County, N
Alrsady Cronen Top <5
Massachusetts, 02142, USA }

Welcome to Live ScoreCard Room Namer. £C courtyard Dashboard n

Location Description EC courtyard Petatal ® F=D) =D

== Joumal

FAQ

lama...

Coffee night

Host

Description. let's brew coee logether and drink them

Time: Wed Aug 21, 2019 12:11 AM - 1:11 AM

Location. McDermott Count, East Cambridge, Cambridge, Middlesex County,
Massachusetts, USA

Room Number. H511

S —— ==
RENDEZVOUS MGtspm Hello, ben !

Reviews
Your Parties My birthday

() Gate: Thu Ozt 24, 2079 300 B - $21 Oct 26, 2018 £:00 PM P ow * ene - > N ¥ Rating: & aut of &
© Croate 2 New Party A = : 4 # VAN Frrnaer " ey cuiet *

& Host: ben
By Len (Reg: 1}
9 Lacation: My place

came calebeate my kday!
Guest List Supply List

No mambers ttom Quantity

Add Guest orea cozkies

Add s Quase List

No claims
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Implementing Non-trivial
Behavior



Username *

Password *

Username *
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Parent Login

Parent Registration

Retype Password ~

Username *

e
rassworda

Child Login

ChoreStar (clone)




Parent Login

Username *

Password *

Parent Registration

Username *

Password *

Retype Password *

Username *

Password *

Child Login

ChoreStar (clone)




Implementing Non-trivial
Behavior

{ ...

"usedConcepts": { ...,
"parentauthentication”: { "concept": "Authentication" },
"childauthentication": { "concept": "Authentication" }

}, ..
) dvconfig.json

<dv.component name="parent-home"> ...
<chorestar.parent-navbar /> ...
<dv.tx>
<h2>Add a New Child</h2>
<dv.gen-id />
<dv.status savedText="Child created" />
<parentauthentication.authenticate
user=chorestar.parent-navbar.user hidden=true />
<childauthentication.register-user
1d=dv.gen-1id.1id signln=false
showOptionToSubmit=false />
<dv.button>Create Child</dv.button>

</dv.tx>
</dv.component> parent-home.html




Implementing Non-trivial
Behavior

...

"usedConcepts": { ...,
auth x2 "parentauthentication”: { "concept": "Authentication" },
"childauthentication": { "concept": "Authentication" }

Y, ..
) dvconfig.json

<dv.component name="parent-home"> ...
<chorestar.parent-navbar /> ...
<dv.tx>
<h2>Add a New Child</h2>
<dv.gen-id />
<dv.status savedText="Child created" />
<parentauthentication.authenticate

user=chorestar.parent-navbar.user hidden=true />
<childauthentication.register-user
id=dv.gen-id.1id signIn=false
showOptionToSubmit=false />
<dv.button>Create Child</dv.button>

</dv.tx>
</dv.component> parent—home.html




Implementing Non-trivial
Behavior

{ ...

"usedConcepts": { ...,
"parentauthentication”: { "concept": "Authentication" },

"childauthentication": { "concept": "Authentication” }

Y, oo
) dvconfig.json

<dv.component name="parent-home"> ...
<chorestar.parent-navbar /> ...
<dv.tx>
<h2>Add a New Child</h2>

<dv.gen-id />
<dv.status savedText="Child created" />
<parentauthentication.authenticate

user=chorestar.parent-navbar.user hidden=true />
<childauthentication.register-user

register
child

dv.gen-1d. 1d false
false /> ...
<dv.button>Create Child</dv.button>

</dv.tx>
</dv.component> parent—home.html



Implementing Non-trivial
Behavior

{ ...

"usedConcepts": { ...,
"parentauthentication”: { "concept": "Authentication" },
"childauthentication": { "concept": "Authentication" }

Y, oo
) dvconfig.json

<dv.component name="parent-home"> ...
<chorestar.parent-navbar /> ...
<dv.tx>
<h2>Add a New Child</h2>
<dv.gen-id /> logged
auth <dv.status savedText="Child created" HiWeF:1{=1sls

parent <parentauthentication.authenticate

chorestar.parent-navbar.user

<childauthentication.register-user
id=dv.gen-id.1id signIn=false
showOptionToSubmit=false />

<dv.button>Create Child</dv.button>

</dv.tx>
</dv.component> parent—home.html




Implementing Non-trivial
Behavior

{ ...

"usedConcepts": { ...,
"parentauthentication”: { "concept": "Authentication" },
"childauthentication": { "concept": "Authentication" }

Yo
) dvconfig.json

<dv.component name="parent-home"> .

<choresta
<

<dv.gen-id />
<dv.status savedText="Child created" />
<parentauthentication.authenticate
user=chorestar.parent-navbar.user hidden=true />
<childauthentication.register-user
1d=dv.gen-id.1id signln=false
showOptionToSubmit=false />
<dv.button>Create Child</dv.button>

</ >
</dv.component> parent—home.html




Conclusion



Web App Development

- General Purpose Tools A TS
» flexible, but libraries often just client- or server-side

» full-stack components typically require server code stripe

~ Content Management Systems /04

e

» plug-ins are full-stack, but composition is ad-hoc

~ Low-code Tools “ ™  outsystems bubble
» high level, but you have to write most end-user behavior
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Web App Development

~ General Purpose Tools
» flexible, but libraries often just client- or server-side

» full-stack components typically require server code

~ Content Management Systems /oo

S

» plug-ins are full-stack, but composition is ad-hoc

- Low-code Tools
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Web App Development

~ General Purpose Tools
» flexible, but libraries often just client- or server-side

» full-stack components typically require server code

>~ Content Management Systems

» plug-ins are full-stack, but composition is ad-hoc

~ Low-code Tools "™  outsystems bubble
» high level, but you have to write most end-user behavior



The Déja Vu Platform

Like

Comment

Scoring

otal: 15
create-score show-target

<dv.component name="submit-post">
<sn.navbar /> ...
<dv.tx>
<dv.gen-id /> ...
<post.create-object id=dv.gen-id.id
initialValue={ author: sn.navbar.user.username }
showExclude=["author"] buttonLabel="Submit"
newObjectSavedText="Post submitted" />
<scoreposts.create-score targetId=dv.gen-id.id
sourceld=sn.navbar.user.username
value=0 hidden=true /> ...
</dv.tx> ...

</dv.component>

catalog of concepts

> new modularity: concepts
> capture and reuse concept design &
implementation

concept composition
mechanism

» in HTML, no JS or server-side code
» join concept actions for aggregate
behavior

web apps

> complex behavior
> rich graphical user interfaces
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Try Deja Vu:

deja-vu-platform.com

Like
Comment catalog of concepts
Scoring » new modularity: concepts
" - > capture and reuse concept design &
— | implementation
create-score show-target

\4

concept composition
mechanism

» in HTML, no JS or server-side code
» join concept actions for aggregate
behavior

web apps

» complex behavior
> rich graphical user interfaces
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