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My goal is to use your time well.

| want you to understand how design is a useful skill in your life.
* | want to interact with you on an individual basis

* | do not want anyone to be bored, lost, zoned-out, or stalking their ex
on Facebook.

No screens. If you are lost, interact.
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This is when the class starts to get hard.



Please don’t underestimate this class

Simple, functional design is deceptively difficult



Although websites look easy, there is so much
going on beneath the surface that you don’t see.

var names - [

Non-PPC PPC "Phyllis",

"Angela",

"Dwight",
1: Phyllis “Oscar",
2: Angela "g;;ﬁd ’
3: Dwight |

var listl = []
4: Oscar
5: Creed :

function makeNames (names){
6: Pam ("#names") .empty()
7: Jim $.each(names, function( index, value ) {
8: Stanley 1);
9: Michael
10: Kevin

(document) . ready( function(){

11: Kelly

makeNames (names)

( "#teaml_label" ).droppable({
drop: function( event, ui ) {




Systems programming is hard.

Non-PPC PPC HTML Events

1: Phyllis

2: Angela -

3: Dwight CSS Interaction
4: Oscar
5: Creed
6: Pam
7: Jim

8: Stanley
9: Michael JQuery Data Storage

JavaScript Model / View

10: Kevin

11: Kell
- Bootstrap Visual Information hierarchy

Individually, they are not hard.
But together, they are complex.



* | do not want anyone to be confused, bored, or zoned-out.

* Using screens distracts your neighbors, and makes it harder for them
to pay attention.

No screens. If you are lost, interact.
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Homework 4



In HW4, you dynamically create widgets

Buttons Autocomplete Drag and Drop

Non-PPC PPC

m Log your paper sales: ’Tol
Toast 1: Phyllis

2: Angela
Flat Top

3: Dwight

4: Oscar

5: Creed

6: Pam

7: Jim

8: Stanley
9: Michael
10: Kevin
11: Kelly

x x x x

Added minor customization
(hovering and drop target feedback)



And users interacting data

Columbia Paper Infinity

Log your paper sales: Client # Reams m

James D. Halpert Shake Shack 100 X
Stanley Hudson Toast 400 X
Michael G. Scott Computer Science Department 1000 X

Create / Delete data

Party Planning Committee

Non-PPC PPC

1: Phyllis
2: Angela
3: Dwight
4: Oscar
5: Creed
6: Pam

7: Jim

8: Stanley

Update data




But there’s a big problem:

@ @® File | /Users/lydiachilton/Dropbox/Columbia/Teaching/4170/Spring2020/hw/hw4-direct-manipulation/hw4-answers/log_sales/log_sales.html

Columbia Paper Infinity

Log your paper sales: Client # Reams .
Submit

James D. Halpert Shake Shack 100 X

Stanley Hudson Toast 400 X

Michael G. Scott Computer Science Department 1000 X



Problem:

The data doesn’t save



If you refresh the page, your new data is gone.

Why?

Add data

Data appears

REFRESH PAGE

Data is gone!

Columbia Paper Infinity

Log your paper sales: Computer Science Department
James D. Halpert Shake Shack
Stanley Hudson Toast

Michael G. Scott Computer Science Department

Log your paper sales: [plient

Dwight K. Schrute Computer Science Department
James D. Halpert Shake Shack
Stanley Hudson Toast

Michael G. Scott Computer Science Department

Log your paper sales: Client
James D. Halpert Shake Shack
Stanley Hudson Toast

Michael G. Scott Computer Science Department

100

400

1000

# Reams

100

400

1000

# Reams

100

400

1000

=

X

X

>
var salesperson - "Dwight K. Schrute"

var sales [
{
"salesperson": "James D. Halpert",
"client": "Shake Shack",
“reams": 100

"salesperson": "Stanley Hudson",
"client": "Toast",
"reams": 400

"salesperson": "Michael G. Scott",
"“client": "Computer Science Department",
"“reams": 1000

class="container">
< class="jumbotron">
</ :>Columbia Paper Infinity<//'>
</ >
< id="1logsales" >

class="row">
3 class="col-md-2">
Log your paper sales:
</ >
< class="col-md-4">
3 class="ui-widget">

< type="text" id="enter_client" placeholder="Clien
< class="warning_div" id="client_warning_div'></




To keep data around, we need to store it
somewhere else —another computer that will
never get turned off.

Last login: Sun Feb 16 ©09:18:51 on ttyseel

Lydias-MacBook-Pro:people lydiachilton$ python server.py

* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)

* Restarting with stat

* Debugger is active!

* Debugger PIN: 723-907-492

127.0.0.1 [19/Feb/2020 07:07:16] "GET / HTTP/1.1" 200 -

127. [19/Feb/2020 07:07:17] "GET /favicon.ico HTTP/1.1" 404 -
127. [19/Feb/2020 ©7:07:46] "GET /people HTTP/1.1" 200 -
127. [19/Feb/2020 07:07:46] "GET /static/people.js HTTP/1.1" 200 -
127. [19/Feb/2020 07:07:56] "POST /add_name HTTP/1.1" 200 -
127 [19/Feb/2020 07:08:01] "GET /people HTTP/1.1" 200 -
127. [19/Feb/2020 07:09:25] "POST /add_name HTTP/1.1" 200 -
al7r/ [19/Feb/2020 07:09:28] "GET /people HTTP/1.1" 200 -
127. . [19/Feb/2020 07:26:36] "GET /people HTTP/1.1" 200 -
127.0.0.1 [19/Feb/2020 07:26:38] "GET /people HTTP/1.1" 200 -
ACLydias-MacBook-Pro:people lydiachilton$ python server.py

* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)

* Restarting with stat

* Debugger is active!

* Debugger PIN: 723-907-492

127.0.0.1 - - [19/Feb/2020 ©7:26:46] "GET /people HTTP/1.1"

127.0.0.1:5000/people

C ® 127.0.01
RﬂoadtMspmge

Submit

michael scott
jim halpert

OO0 00000 ®
SO0 ®
PRRRRRRPR

R server.py

4»r server.py

flask
flask
flask
app -~ Flas

Client:
gets data from server
(and displays it to all users)

current_id
data - [
{




What data does the server keep?

emails = [

{

“from”: “bollinger”,

“to”: “chilton”,

“subject”: “4170 i1s awesome!”
}!

{

“from”: “obama’,
“to”: “chilton”,

“subject”: “belated medal of freedom”

},

Server:
keeps the data

C @ nhttps/mail.google.com/mail/u/0/#inbox

Apps (il imported From Fire:  [E] Holiday Guide | TVG.  §¢ Web Help Desk [} Pixabay - Fros Imag- (17 Tech Tools For Taac! G Apps Status Dashbc
Loading...
= -
Mail - - c More * 1-140114
& Primary 22 Social ¥ Promotions © updates +
| inbex(2)
Sent Mail ‘ 5  Baldwin, BPS (2) Bloglovin' - Not that | know of. Sometimes blocked sites come inonahug ~ 11:08 am
Drufta (54) » Feldmann, Ann Fwd: 21st Century Classroom Visit? - Ann Feldmann District Technolog ~~ 10:18 am
Need to Read
Technology Coach »  me, Lambert (2) 8th Period - Hey, Jeff. | am planning on doing the Mystery Hangout lesson 8:05am
More +

» me (no subject) - - Jeffrey Bemad District Technology Specialist Bellevue Pu @ Jan 12
»  me, Braasch, Klamm (3) Visitation & Observation Request - Good morning! The second semester i¢ Jan 12
> me,Cox(2) Bri Cox - Coaching Doc - Invitation to edit - Jeft, | finally was able o read a Jan 12
s Tripple, Todd 3D Printer - Hello Amy, | recaived some information from a 30 printing exp Jan 11
donotreply Education Preview Build Notice - # AppleSeed Build Notics Education Pre Jan 11
5 Ann Feldmann Fwd: [New post] What “Innovative Leadership” Looks Like - A good read! Jan 11
» me, Campbell (7) Khan Academy Issues - It kept repeating that “changed password 7 month = Jan 8
> Toslle, me (3) 6 Word Stories - Hey Jefft We just retumed from lunch, but still have quite Jan8
» me, Evon (4) Request to Visit on Thursday AM - Hi Jaff, Happy New Yearl We would lov Jan6
» Joffrey Bemadt Shared from Twitter: What teachers need to know about multicultural educ ~ 12/23/15

Client:
gets data from server
(and displays it to all users)



What data does the server keep?

products = [

{
“title”: “Ivy League
“author”: “chilton”,

“Star'S”_ “5!!

},
{
“title”: “Javascript
“author”: “chilton”,

“Star'S”: “6!!

},

Server:

web Design”,

and You”,

keeps the data

amazon

Departments ~

Books  Advanced Search New Releases

Popular in Books
Award Winners
Bargain Books
Best Books of the Month
Best Books of 2017
Books in Spanish
Children's Books
Deals in Books
Top 20 Lists in Books

More in Books
100 Books to Read in a Lifetime
Amazon Book Review Blog
Amazon Books on Facebook
Amazon Books on Twitter
Amazon First Reads

Browsing History ~

Amazon Charts

Gﬁéﬁiﬂ

Research

The Craft of Research, Third
Edition

Wayne C. Booth, ...Gregory G.

Colomb...
Paperback
Wk vy 384

Best Sellers & More

Lydia's Amazon.com Today's Deals Gift Cards Registry Sell Help

The New York Times® Best Sellers  Children's Books

Kate L. "Turabian

A Manual
for Writers
of Rescarch
Papers, ‘Theses,
and Dissertations

A Manual for Writers of
Research Papers, Theses...
Kate L. Turabian, Wayne C.
Booth...

Paperback

Wl ir iy 753

Client:

E

Academic
Writing for
Graduate
Students

o o
& FEA
5|

Academic Writing for
Graduate Students...

John M. Swales, Christine B.

Feak
Paperback

$25.65 vPrime

gets data from server

(and displays it to all users)

Textbooks  Textbook Rentals St

Craft —

Research

The Craft of Research, 2nd
edition

Wayne C. Booth, Joseph M.
Williams...

Paperback

e frdrdy 384



What data does the server keep?

cars = [
{ Ve . ™\
“lTocation”: “116 and broadway”, .« —
“driver”: “kenny”, T e
“car type”: "uber XL” | —
} ’ . @
{
“location”: “times square”, ! 5
“driver”: “jen”, B .
“car type”: “normal’” -
¥

]

Client:
gets data from server
(and displays it to all users)

Server:
keeps the data



What data does the server keep?

profiles = [
{
“name”: “maddy”,
“image”: “./maddy.png”,
“Tikes”: “1000”,
"dislikes”: O,
},
{
“name”: "“julia’,
“image”: “./julia.png”,
“Tikes”: “1000”,
“dislikes”: O,
},

]

Client:
Server:

gets data from server

keeps the data (and displays it to all users)



We need to have another computer store and serve the data.
That server is running a Python application called Flask.

Last login: Sun Feb 16 ©9:18:51 on ttyse@el 127.0.0.1:5000/people
Lydias-MacBook-Pro:people lydiachilton$ python server.py

* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)

* Restarting with stat C @ 127.0.0.1

* Debugger is active!

* Debugger PIN: 723-907-492 Reload this page
127.0.0.1 [19/Feb/2020 07:07:16] "GET / HTTP/1.1" 200 -

127. [19/Feb/2020 07:07:17] "GET /favicon.ico HTTP/1.1" 404 - . 5
127. [19/Feb/2020 ©7:07:46] "GET /people HTTP/1.1" 200 — : Submit
127. [19/Feb/2020 07:07:46] "GET /static/people.js HTTP/1.1" 200 - .

127. [19/Feb/2020 07:07:56] "POST /add_name HTTP/1.1" 200 - michael scott

127 [19/Feb/2020 ©7:08:01] "GET /people HTTP/1.1" 200 - jim halpert

127. [19/Feb/2020 07:09:25] "POST /add_name HTTP/1.1" 200 -

al7r/ [19/Feb/2020 07:09:28] "GET /people HTTP/1.1" 200 -

127. . [19/Feb/2020 07:26:36] "GET /people HTTP/1.1" 200 -

127.0.0.1 [19/Feb/2020 07:26:38] "GET /people HTTP/1.1" 200 -

ACLydias-MacBook-Pro:people lydiachilton$ python server.py

* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)

* Restarting with stat

* Debugger is active!

* Debugger PIN: 723-907-492

127.0.0.1 - - [19/Feb/2020 ©7:26:46] "GET /people HTTP/1.1"

OO0 00000 ®
SO0 ®
PRRRRRRPR

R server.py

4»r server.py

flask
flask

o Pt = Client:
't = gets data from server
(and displays it to all users)




Storing and Serving data in Flask



You must first install Flask

dyn-160-39-204-92:
dyn-160-39-204-92:

dyn-160-39-204-92:
dyn-160-39-204-92:
dyn-160-39-204-92:

B test — -bash — 80x5

lydiachilton$
lydiachilton$
lydiachilton$
lydiachilton$
lydiachilton$ pip install flaskf}




Example project for storing a list of names.
code is on the webpage

Last login: Sun Feb 16 ©09:18:51 on ttyseel

Lydias-MacBook-Pro:people lydiachilton$ python server.py

* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)

* Restarting with stat

* Debugger is active!

* Debugger PIN: 723-907-492

127.0.0.1 - [19/Feb/2020 07:07:16] "GET / HTTP/1.1" 200 -

127. [19/Feb/2020 07:07:17] "GET /favicon.ico HTTP/1.1" 404 -
127. [19/Feb/2020 ©7:07:46] "GET /people HTTP/1.1" 200 -
127. [19/Feb/2020 07:07:46] "GET /static/people.js HTTP/1.1" 200 -
127. [19/Feb/2020 07:07:56] "POST /add_name HTTP/1.1" 200 -
127 [19/Feb/2020 07:08:01] "GET /people HTTP/1.1" 200 -
127. [19/Feb/2020 07:09:25] "POST /add_name HTTP/1.1" 200 -
al7r/ [19/Feb/2020 07:09:28] "GET /people HTTP/1.1" 200 -
127. . [19/Feb/2020 07:26:36] "GET /people HTTP/1.1" 200 -
127.0.0.1 [19/Feb/2020 07:26:38] "GET /people HTTP/1.1" 200 -
ACLydias-MacBook-Pro:people lydiachilton$ python server.py

* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)

* Restarting with stat

* Debugger is active!

* Debugger PIN: 723-907-492

127.0.0.1 - - [19/Feb/2020 ©7:26:46] "GET /people HTTP/1.1"

127.0.0.1:5000/people

C ® 127.0.01
Reload this page

Submit

michael scott
jim halpert

OO0 00000 ®
SO0 ®
PRRRRRRPR

R server.py

server.py

flask Flask

flask render_template

flask Response, request, jsonify
app -~ Flask(__name__)

current_id
data - [

nidhs
"name": "michael scott"

"jim halpert"




You have written the world’s smallest Flask app.
Now what?

® © ® [ 1270015000

4D server.py

flask Flask &

127.0.0.1:5000
app - Flask(__name__) C ® 0.0

app.route('/") Hello World

def hello_world():
'Hello World'

__hame__ ' _main__"':

app. run()

Lydias-MacBook-Pro:
Lydias-MacBook-Pro:
Lydias-MacBook-Pro:

* Running on http:
* Restarting with

people — Python « Python server.py — 77x8

people lydiachilton$

people lydiachilton¢

people lydiachilton$ python server.py
//127.0.0.1:5000/ (Fiess CTRL+C Lu quiL)
stat

* Debugger is active!
* Debugger PIN: 162-019-624




How to render an HTML page with data

B templates
my v 4 @

@ » server.py

render_template

B templates

app. route('/hello/<name>")
def hello(name=-None):
render_template('hello.html', name-name)

® © ® [y 1270.0.1:5000/hello/dave x +
& C (@ 127.0.0.1:5000/hello/dave

Hello dave!
hello.html

< >Hello {{name}}!</ >
</ >
</ >




How to send an array of data to JavaScript?

2l 2 server.py hello.html
people.html

>

nigh: 1 var data - '{{ data }}';

"name": "michael scott"

"id": 2,

"name": "jim halpert" ® © ® [4 127.0.0.1:5000/people x +
< C ® 127.0.0.1:5000/people
Hello people!

app. route('/people’')

def people(name=-None): [w ﬂ Elements Console Sources Network Performance Memory Application Secu
render_template('people.html', data-data) -

] © | top v © | Filter Default levels ¥

> data

" [{&#39; id&#39; : &#39;1&#39;, &#39;name&#39;: &#39;michael scott&#39;}, {&#39;id&#39;: &#39;
> |




How to send an array of data to JavaScript?

2l 2 server.py hello.html

data - [
{
"id": 1,
"name": "michael scott"
h
{
"id": 2,
"name": "jim halpert"

h

1

app. route('/people’')
def people(name=None):

people,

render_template('people.html', data-data)

</>Hello people!</i>

</

</

people.html

>
>

>

var data - {{data|tojson}}

</ >

® © ® [ 1270.0.1:5000/people
< C ©® 127.0.0.1:5000/people

Hello people!

(x ﬂ Elements  Console = Sources  Network

P © | top Y | © | Filter
> data

v(2) [{.}, {.}]
»0: {id: "1", name: "michael scott"}
»1: {id: "2", name: "jim halpert"}
length: 2
> __proto__: Array(0)

Perforni




Iterate over the data

¢ people.html

hello.html

src="http://code.jquery.com/jquery-3.3.1.min. js"></
>

var data

{{ data|tojson }};

(document).ready(function(){

$.each(data, function(i, datum){
console.log(datum)
})

<i>Hello people!</i>

<

</

</
</

id="people_container">
>

>
>

[

® © ® [ 1270.01:5000/people X

& C (® 127.0.0.1:5000/people

Hello people!

[w ﬂ Elements Console Sources Network
Il © @ top v  © | Filter

» {id: "1", name: "michael scott"}

» {id: "2", name: "jim halpert"}



Display all the names

‘o0 @ ¢ people.html

hello.html

[

® ® [ 127.0.0.1:5000/people

src="http://code. jquery.com/jquery-3.3.1.min.js"></
>

var data - {{ data|tojson }}; & C @ 127.0.0.1:5000/people

(document) . ready(function(){ Hello people!

$.each(data, function(i, datum){ michael scott

var new_name- °("<div>"+datum["name"]"</div>") _]1m halpert
("#people_container").append(new_name])

3

<b>Hello people!</i>
< id="people_container">
</ >

</ >
</ >




How do we allow people to add names?
|

| @ O [ 127.0.0.1:5000/people

< C ® 127.0.0.1:5000/people
Hello people!

name: < id="new_name''></ id="submit_name">Submit</

br: name: Submit

michael scott
jim halpert




What does the click handler do?

[

4> peoplehtm server.py hello.htmi | ® © ® [ 1270.0.1:5000/people X 4
< C ® 127.0.0.1:5000/people
Hello people!
name: Submit

michael scott

jim halpert
("#submit_name").click(function(){
console.log("new name")
}) ’ x 0] Elements  Console @ Sources  Network
P © @ top v  © | Filer

€) new name
>




Now what does the click handler do?

¥ peoplehtm nello i ® © ® [} 1270.0.1:5000/people X
& C (® 127.0.0.1:5000/people
Hello people!
name: chilton Submit

michael scott

Jim halpert
("#submit_name").click(function(){
Elements Console Sources Networ
var name ("#new_name").val() [x ﬂ -
console. log(name) Pl | top v ® | Filter

chilton




This is MVC updating. It will add names to the list.
Will it save? NO. The changes are only on the client

<) people.html

(document) . ready( function(){
displayNames(data)

("#submit_name").click(function(){
var name ("#new_name").val()
console. log(name)

var new_id - data.length + 1
var new_name - name
var new_data - {

"id": new_id,

"name": new_name

b

data.push(new_data)

T g B

[

nelio.ntml ® © ® [y 1270.0.1:5000/people X
< C ® 127.0.0.1:5000/people
Hello people!
name: chilton Submit
michael scott
jim halpert
chilton
x 4] Elements  Console @ Sources  Network
] © | top v @ | Filter

chilton

> data

v(3) [{.}, {}, {u}]
»0: {id: 1, name: "michael scott"}
»1: {id: 2, name: "jim halpert"}
»2: {id: 3, name: "chilton"}

length: 3

» proto__: Array(0)




Save the data to the server

<) people.html server.p) hello.html

(document) . ready( function(){
displayNames(data)
("#submit_name").click(function(){

var name ("#new_name").val()
console. log(name)

22?2?22




Save the data to the server

4) . : : :
people.html server.py hello.html var saveName function(name){

var data_to_save - {"name": name}
$.ajax({
type: "POST",
url: "add_name",
dataType : "json",
contentType: "application/json; charset=utf-8",
data : JSON.stringify(data_to_save),
success: function(result){
displayNames (data) var all_data - result["data"]

("#submit_name").click(function(){ data all_data

var name ("#new_name").val() displayNames(data)
console. log(name) },

(document) . ready( function(){

R error: function(request, status, error){
N console.log("Error");
Save amE(na mE) console.log(request)
console.log(status)
console.log(error)




4) server.py hello.html peopl

flask Flask
flask render_template
flask Response, request, jsonify

app - Flask(__name__)

he server?

current_id - 2

data - [

{
"id': 1,

, “name": "michael scott" var saveName = function(name){

¢ var data_to_save - {"name": name}
"id": 2, $.ajax({
"name": "jim halpert" tvne: "POST".

+ =

url: "add_name",
gatalype : “json,
rnn+nn+Typn- "npp]irn+inn/jcnn: rhnrcet:utf_s"'
data : JSON.stringify(data_to_save),
success: function(result){
var all_data - result["data"]

data - all_data
app.route('/add_name', methods=['GET', 'POST'])

def add_name(): displayNames(data)
data ’,
current_id error: function(request, status, error){

n ny.
json_data - request.get_json() ConSOle'log( Error*);
name - json_data["name"] console.log(request)

console.log(status)
console.log(error)
current_id 1
new_id - current_id
new_name_entry - {
"name": name,
"id": current_id
}
data.append(new_name_entry)

jsonify(data - data)




How do we test if the data saves to the server?

® © ® [ 1270.0.1:5000/people X =+
< C ® 127.0.0.1:5000/people

Hello people!

name: chilton Submit

michael scott
Jjim halpert
chilton

[ ﬁj Elements Console Sources Network E

] © top Y | © | Filter

chilton
Save Complete

v (3) [{.}, {u}, {u}]
»0@: {id: 1, name: "michael scott"}
»1: {id: 2, name: "jim halpert"}
»2: {id: 3, name: “"chilton"}
: 3
P : Array(0)

>

Refresh the page to see if the new data stays



Next Homework



Problem 1. Get the Flask sample code to run

<) server.py hello.html

E Flask

flask render_template

flask Response, request, jsonify
app -~ Flask(__name__)

current_id p
data - [
"id": 1,

"name": "michael scott"

"id": 2,
"name": "jim halpert"

app.route('/add_name', methods-=['GET', 'POST'])
def add_name():

data

current_id

json_data - request.get_json()
name - json_data["name"]

current_id 1
new_id - current_id
new_name_entry - {

"name": name,

"id": current_id
}
data.append(new_name_entry)

jsonify(data = data)

® © ® [ 1270.0.1:5000/people x =+
< C ® 127.0.0.1:5000/people

Hello people!

name: chilton Submit

michael scott

Jjim halpert

chilton

[x ﬂ Elements Console Sources Network

P © top v | © | Filter
chilton

Save Complete

v(3) [{w}, {w}, {=}]

»0: {id: 1, name: "michael scott"}

»1: {id: 2, name: "jim halpert"}

»2: {id: 3, name: “"chilton"}
length: 3

» proto__: Array(Q)



Problem 2. Put a backend behind Log Sales

Columbia Paper Infinity

Log your paper sales: Client # Reams m

James D. Halpert Shake Shack 100 X
Stanley Hudson Toast 400 X

Michael G. Scott Computer Science Department 1000 X




Problem 3. Put a backend behind PPC

Party Planning Committee

Non-PPC PPC

1: Phyllis
2: Angela
3: Dwight

5: Creed

7: Jim
8: Stanley




HW5: Due Wednesday Feb 26th:

Problem 1.
Get the Flask sample code to run

® O ® [y 1270.0.1:5000/people x 4+
& C ® 127.0.0.1:5000/people

Hello people!

name: chilton Submit

michael scott
jim halpert
chilton

x o] Elements  Console  Sources  Network P

[ © | top v | ® | Filter
chilton

Save Complete

v (3) [{u}, {u}, {u}]
»0: {id: 1, name: "michael scott"}
»1: {id: 2, name: "jim halpert"}
»2: {id: 3, name: “chilton"}
length: 3
» __proto__: Array(0)

Problem 2.
Put a backend behind Log Sales

Problem 3.
Put a backend behind PPC

Columbia Paper Infinity

Log your paper sales: Client # Reams

James D. Halpert Shake Shack 100
Stanley Hudson Toast 400

Michael G. Scott Computer Science Department 1000

X

X

X

Please get this done today.

Party Planning Committee

Non-PPC PPC

1: Phyllis
2: Angela
3: Dwight
4: Oscar
5: Creed
6: Pam

7: Jim

8: Stanley




-ill out participation now!
HW 5 Is out.

Columbia University

User Interface Design

COMS 4170 - Spring 2020

Home  Grading  Syllabus Piazza
5 FEBRUARY 17 FEBRUARY 19 FEBRUARY 21
Participation Form Homework 4 due @ 4pm
HW3 Review Contact Melanie for grading concerns.
Menus and Navigation Participation Form

Homework 5 out
people.zip
Saving Data on the Server



Participation



