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The main goal of many websites is to
display information users need.



Last Time: We saw how to send and store

data to the server (the backenc

flask Responge, request, jsonify
app - Flask(__name__)

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

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)

[

).

| @ O [ 127.0.0.1:5000/people

chilton

var saveName
var data
$.aiax({
type

url:

< C ® 127.0.0.1:5000/people
Hello people!
name: chilton Submit

michael scott
jim halpert

function(name){
_to_save -~ {"name": name}

: "POST",
"add_name",

dataType : "json",

cont

succ

}

entType: "application/json; charset=utf-8",
data :

JSON.stringify(data_to_save),
ess: function(result){

var all_data - result["data"]
data = all_data
displayNames(data)




Storing Data in an array is fine for this class.
But you need to know how databases work.

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

current_id
data [
{
"id": 1,
"name": "michael scott"
}
{
Hiag 72,
"name": "jim halpert"

h

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)

[ 127.0.0.1:5000/people X
<& C ® 127.0.01
Hello people!
name: chilton Submit

michael scott
jim halpert
chilton

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){
var all_data - result["data"]
data = all_data
displayNames(data)

}




Database-backed Websites



This class is not about backend development
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PictureCorrect Photography Tips
What is your Photography-Related New Year's Resolution??

& Adel Gomaa and Richard Schreider like this.

E Sadi Molloy get my business looking mare professional: car signed:
tick, makeing up portrait folders: tick, stickers &cd covers: stil to do...
its getting there though.

tes ago * Flag

11 min

PictureCorrect Photography Tips My resolution for 2011is to
capture more landscape photos outside the U.S. and add more countries
to my portfolio! What s yours?

Richard

11 minut

Flag

James Donnelly Larger concerts to cover and improve my portrait
editing style/skil
10 mi g0 * Flag

Jose Antonio Rubido To push my photpography foward full throttle
Flag

Deacon Jonathan Jerome Johnson To learn more and enhance the
quality of my shots!

Latu Peti Vimahi Manulua-hafoka learn learn learn! 1!

4min Flag

for that lens and other equipment that I want (and a little for me too).
2 Flag

Stefanie Bakewell get a website up so that i can get dlients full steam

. Tina Taylor Hammer Get my new business moving and have it pay

Flag

But front-ends and back-ends are tightly coupled.
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So you need to know something about back-end databases
To create awesome websites

condiion:new



This website has no database
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But many websites do.
They are basically interfaces to a database.
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Amazon: Database of books
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ouTube: Database of videos
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GMail: Database of emails
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Facebook: Database of posts

facebook

ECO PictureCorrect Photography Tips
What is your Photography-Related New Year's Resolution??
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Sadi Molloy get my business looking more professional: car signed:
tick, makeing up portrait folders: tick, stickers & cd covers: still to do...
its getting there though.

11 minutes ago * Flag

PictureCorrect Photography Tips My resolution for 2011is to
capture more landscape photos outside the U.S. and add more countries
to my portfolio! What is yours?

Richard
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editing style/skill
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Deacon Jonathan Jerome Johnson To learn more and enhance the
quality of my shots!
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Tina Taylor Hammer Get my new business moving and have it pay
for that lens and other equipment that I want (and a little for me too).
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ahead
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GCalendar: Database of events
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New York Times: Database of news articles
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Trump in Shutdown Talks With Schumer
EDITORIAL FRANK BRUNI
White House Invites Here’s Another Fine Mess Donald Trump’s Radical
o They’ve Gotten Us Into Honesty
Democratic Leader . : i -
N Once again, Trump In his own wild way,

to Negotlate aDeal and Congress cannot this president is as

49 minutes ago

“We are not going to desert
these young people,” he said,
referring to DACA beneficiaries.

« The government will shut
down at 12:01 a.m. Saturday
if lawmakers fail to get an
agreement on some kind of
spending bill.

Senator Bernie Sanders of Vi.

» With Democrats balking,
President Trump canceled
plans to travel to his Florida
resort and contacted Senator
Chuck Schumer, the
Democratic leader.

How the Debate in Congress Breaks Down

Lawmakers have until Friday at midnight to pass a short-term

- Timeline: How Congress Got to  spending bill to avoid a government shutdown.

the Brink of a Shutdown

- Right and Left React to
Prospect of Shutdown

Senate to Vote With Shutdown at Stake

44 minutes ago
Senate Democrats appear ready to block legislation to keep the
government funded past midnight, gambling that Mr. Trump will
offer concessions on immigration and other issues.
®574 Comments

VIDEO INTERVIEW

The Chaos President
vs. His Iron-Fisted
Chief of Staff

Rv MACGCIFE HAREFRMAN and TITT.IF

perform a basic task,
preventing a government
shutdown.

- Krugman: Doomsday Politics

- The Breakdown in Trust That
Could Lead to a Shutdown

- Brooks: It’s Time to Talk About
the Power of Touch

- Goldberg: Is This the Collusion
We Were Waiting For?

- Kristof: Swallowed by the Sea

+ Leonhardt: A Warning for
Democrats

- Egan: The Mad King

- The Shadow Safety Net

TIMES INSIDER »
‘I, Figure Skating Reporter’: Full
Circle With Tonya Harding

truthful and
transparent as they come.

Clubbable, but in the Worst
Way

Donald Trump is a
man of his class —
the nouveau-riche, country-
club class.

- How the Pro-Life Movement
Has Promoted Liberal Values

- ICE Detained My Husband for
Being an Activist

- Follow us on Twitter »

THE CROSSWORD »
Play Today’s Puzzle

&

33m  The Justice Department wants to ask if you
are a U.S. citizen in the 2020 census. But
public distrust of the government could lead
Hispanic people to avoid being counted.

5h Can software predict crime? A study suggests

that human amateurs are about as accurate
as a popular software that many judges use to




Craigslist: Database of sales posts

CL new york > brooklyn > for sale > furniture - by owner

dprev A nexth

reply =< @ prohibited @ Posted 12 days ago

Gorgeous new 6ft. tall throne chair - $1199 (Brooklyn)

condition: new

Gorgeous new 6ft. tall throne chair for $11990obo. I will deliver it to you!

« do NOT contact me with unsolicited services or offers

post id: 6490476659 posted: 12 days ago updated: 34 minutes ago email to friend best of @

« safety tips

« prohibited items
« product recalls
« avoiding scams



Why didn’t | make the class website a = ==

database?

User Interface Design

COMS 4170 - Spring 2018

Home  Syllabus  Assignments ~ Piazza
Part 1 Build websites that suit the needs and abilities of users.
Part 2 When the needs and abilities of users are uncertain, design systems by learning from iteration and experimentation.

INSTRUCTOR Tas WEEKLY SCHEDULE

Prof. Lydia Chilton Tessa Hurr Lecture

L. new york > brooklyn > for sale > fumiture - by owner

Aomy A nete

pohbdied®  Posted t2den e

condiion: new.

amazon

Departments ~

Books  Advanced Search  New Releases

Popular in Books
Award Winners

Browsing History ~  Lydia's

Amazon Charts ~ Best Sellers & More  The New York Times® Best Sellers.

Amazon.com Today's Deals Gift Cards Registry

Help

Children's Books.

Textbooks  Textbook Re

‘Gorgeous new 6. tall throne chair for $11990bo. I willdeliver it to you!

T ‘ Academic THE

Bargain Books Craft ‘;\ .\{[Rz;nual Writing for C - 6o NOT contactme it unsolcted sevcs o oflrs

Best Books of the Month OF or Writers Graduate oF

Best Books of 2017 Research Students Researc

Books in Spanish PoStid: 6490476650 posted: 12cmmage  updated: 34 minuies ago il to frie bestof @

Children's Books

Deals in Books < .

Top 20 Lists in Books  eshibtedtons

i r—"

More in Books -

100 Books to Read in a Lifetime e

Amazon Book Review Blog i Minbox @) - jeteybermadc. x

Amazon Books on Facebook Way g 5 @ @ hitpse/mail.google.com/mail/u/0/#inbox X Rl

o Colo. = =
Amazon Books on Twitter 2 = T
Apps (i imported From Firat: [ Holiday Guide | TG #< Web Help Desk [} Pixabay - Froe Imag- (17 Tech Tools For Taac! G Apps Status Dashbo (& Other Boot
Amazon First Reads
A Loading...

Amazon Kindle o Jeftay 4™ ) O

Kindle eBooks More fro!

Kindle Deals

Kindle Unlimited mmm  Mail” . < e Trasetd S L‘

Prime Reading

Spanish Kindle eBooks & Primary 28 Social ¥ Promotions © Uupdates + i of |-
Textbooks Inbox (2) Search people.

Textbooks Store BestBook  Sent Mail > Baldwin, BPS (2) Bloglovin' - Not that | know of. Sometimes blocked sites comeinonahug  11:08 am o o

Top10

Texibaok Renisis Uteraturest  OTa8 (34) > Feldmann, Ann Fwd: 21st Century Classroom Visit? - Ann Feldmann District Technolog ~~ 10:18 am @ Ann Feldmann

Sell Us Your Books Kids&Teens  Need to Read Ann Feldmann

Kindle eTextbooks Mystery&Th  Tochnology Coach > me, Lambert (2) 8th Period - Hey, Jeff. | am planning on doing the Mystery Hangoutlesson ~ 8:05 am Cadwaliader, Juile

See all catege s

A database is necessary when multiple users need to:
Create, Read, Update and Delete content

(interact with data)

inutes ago - Flag

Tina Taylor Hammer Get my r
for that lens and other equipmen
2minutes ago * Flag

Stefanie Bakewell get 2 websi
shead
about a minute ago * Fiag

18 19 20 21 22 23 24 |
25 26 27 28 29 30 31
12 3 456 7

v My calendars
e
[Gurtrree vy 0]

nical support

sport

lm / video canada
/info design
1g / editing

cl worldwide

10:00 - Workout, | ttime ]




Interacting with Databases




Gmail is a database of emails

M Inbox (2) - |effrey.barnadic X

& - C 3 https/mail.google.com/mail/u/0/#inbox @0 Q ! & !,] =
" Apps [l Imported From Firef: [ Holiday Guide | TVG ¢« Web Help Desk [ZJ Pixabay - Frea Imag- (/7 Tech Tools For Taacl G Apps Status Dashbo (L] Other Bookmarks

v Loading...
= Y

Mail - 5 c e 1-4of14 < > e |
'“E &d Primary 22 Social . Promotions © Uundates + G o W
I Inbox (2) Search people...
Sent Mail ‘ » Baldwin, BPS (2) Bloglovin' - Not that | know of. Sometimes blocked sites come in on a hug 11:08 am ® Jed Givens
Drafts (54) »  Feldmann, Ann Fwd: 21st Century Classroom Visit? - Ann Feldmann District Technolog 10:18 am @ Ann Feldmann
Need to Read Ann Feldmann
Technology Coach | » me, Lambert (2) 8th Period - Hey, Jeff, | am planning on doing the Mystery Hangout lesson 8:05 am Cadwallader, Julie
More ~
b \ » me (no subject) - - Jeffrey Bemadt District Technology Spacialist Bellevue Pu gz Jan 12 SO -
Courtney Saffold
me, Braasch, Klamm (3) Visitation & Observation Request - Good morning! The second semester is Jan 12 Jeanette Carlson
Johnson, Stephanie
me, Cox (2) Bri Cox - Coaching Doc - Invitation to edit - Jeff, | finally was able to read a Jan 12 Kelly Bemadt
Tripple, Todd 3D Printer - Hello Amy, | received some information from a 3D printing exp Jan 1 Loomis, Philip
Robert Mason
donotreply Education Preview Build Notice - # AppleSeed Build Notice Education Pre Jan 11 Shannon Gier
: G " Todd Tripple
Ann Feldmann Fwd: [New posf] What “Innovative Leadership” Looks Like - A good read! :- Jan 11 Toledo, Julian (Delor...
me, Campbell (7) Khan Academy Issues - It kept repeating that "changed password 7 month Jan 8
Toelle, me (3) 6 Word Stories - Hey Jeffl We just retumed from lunch, but still have quite Jan8
me, Evon (4) Request to Visit on Thursday AM - Hi Jeff, Happy New Year! We would lov JanB
Jeffrey Bernadt Shared from Twitter: What teachers need to know about multicultural educ 12/23115



What information is stored for each email?

M inbox (2) - jeffrey.barnadic X

& - C @ hitps//mail.google.com/mail/u/0/#inbox ®0asy B | o
i Apps [l Imported From Firet: [ Holiday Guide | TVG: ¢« Web Help Desk [Z] Pixabay - Fres Imag- (77 Tech Tools For Taacl G Apps Status Dashbo (L] Other Bookmarks
W Loading...
* = s~ 1 © ()
Mail - : c e 1-140f14 < > O - ]
COMPOSE D Pri . - ol |
mary 22  Social ® Promotions © updates +
I Inbox (2) Search people...
Sent Mail l | » Baldwin, BPS (2) Bloglovin' - Not that | know of. Sometimes blocked sites come in on a hug 11:08 am ® Jod Givens
Orafts (84) | »  Feldmann, Ann Fwd: 21st Century Classroom Visit? - Ann Feldmann District Technolog 10:18 am @ Ann Feldmann
Need to Read Ann Feldmann
Technology Coach | » me, Lambert (2) 8th Period - Hey, Jeff. | am planning on doing the Mystery Hangout lesson 8:05 am Cadwallader, Julie
More » Chrisvopher Kessell
» me no sul . Ji Bemadt District Technology Specialist Bellevue Pu Jan 12
| (no subject) - - Jeffrey P = Courtney Saffold

ID From To Subject Body Time
1 Baldwin Jeffrey Blogloving’ Not that | know of... 158904993585835

2 Ann Feldman Jeffrey Fwd: Classroom Ann Feldman District 158904993585923
visit? Technology




ID
1

How do we store multiple users” data”?

M inbox (2) - jeffrey.barnadic X

& - C {3 https//mail.google.com/mail/u/0/#inbox

®eax W=

i Apps [l Imported From Firet: [ Holiday Guide | TVG: ¢« Web Help Desk [Z] Pixabay - Fres Imag- (77 Tech Tools For Taacl G Apps Status Dashbo (L] Other Bookmarks
4 Loading...
4 == K X )
Mail - . C More 1-140f14 < > o I ’
COMPOSE . P £
& Primary 24 Social ® Promotions © updates + u

Inbox (2) ‘ ‘ Search people...

Sent Mail l | » Baldwin, BPS (2) Bloglovin' - Not that | know of. Sometimes blocked sites come in on a hug 11:08 am ® Jod Givens

Orafts (84) | »  Feldmann, Ann Fwd: 21st Century Classroom Visit? - Ann Feldmann District Technolog 10:18 am @ Ann Feldmann

Need to Read Ann Feldmann

Technology Coach | » me, Lambert (2) 8th Period - Hey, Jeff. | am planning on doing the Mystery Hangout lesson 8:05 am Cadwallader, Julie
From To Subject Body Time

. . )

Baldwin Jeffrey Blogloving Not that | know of...

158904993585835

2

Ann Feldman

Jeffrey

Fwd: Classroom

visit?

Ann Feldman District 158904993585923

Technology

3

Lydia Chilton

Lee
Bollinger

Bowling tuesday

Hey dude! Donnie and | were ~ 158904993443772

thinking of going bowling...




ID
1

Most websites allow users to:
Create, Read, Update, and Delete Data

M Inbox (2) - jeffrey.barnadic X

€& - C @ httpss/mail.google.com/mail/u/0/#inbox ®0%a; @ !3 =

I Apps [l Imported From Firei:  [EJ Holiday Guide | TVG i ¢ Web Help Desk [Z Pixabay - Free Imag: (/7 Tech Tools For Taac! G Apps Status Dashbo (L] Other Bookmarks ‘
¢ Loading...
# e L

| inbox(2)
Sent Mail ‘
Drafts (54)
Need to Read
Technology Coach |

More ~ |

From

Baldwin

Q pimay

c More * 1-140f14 ¢ > O- }
22 Social . Promotions © updates + - £ W
Search people...
» Baldwin, BPS (2) Bloglovin® - Not that | know of. Sometimes blocked sites come in on a hug 11:08 am i
@ Jed Givens
» Feldmann, Ann Fwd: 21st Century Classroom Visit? - Ann Feldmann District Technolog 10:18 am @ Ann Feldmann
Ann Feldmann
» me, Lambert (2) 8th Period - Hey, Jeff. | am planning on doing the Mystery Hangout lesson 8:05 am Cadwallader, Julie
g S e Chrisddpher Kessell
no subject) - - Jeffrey Bemadt District Technology Specialist Bellevue Pu Jan 12
( ) i 28 = Courtnev Saffold

To Subject Body
Jeffrey Blogloving’ Not that | know of...

Time
158904993585835

2 Ann Feldman Jeffrey Fwd: Classroom Ann Feldman District 158904993585923
visit? Technology
3 Lydia Chilton Lee Bowling tuesday Hey dude! Donnie and | were ~ 158904993443772

Bollinger thinking of going bowling...




CREATE: How do users create data in GMail?

M Inbox (2) - |effrey.barnadic X

«->0C 8 https://mail.google.com/mail/u/0/#inbox

¥ Apps [ Imported From Firet:  [£] Holiday Guide | TVG

i« Web Halp Desk [Zj Pixabay - Free Imag

{7 Tech Tools For Teac! Igiiee

A7
Mail - . C More -
EE—— Q Prinary =

|  nbox(2)

Sent Mail ‘ » Baldwin, BPS (2)
i » Feldmann, Ann
Need to Read
Technology Coach » me, Lambert (2)
Moare ~

*» me

» me, Braasch, Klamm (3)

» me, Cox (2)

> Tripple, Todd
donotreply

> Ann Feldmann

Social

New Message
Loading... |

Lee C. Bollinger (bollinger@columbia.edu)
|

« Subject
¢ Hey dude!

. Promotions
1

Bloglovin' - Not that | know of. Sometimes,
Fwd: 21st Century Classroom Visit? - A
8th Period - Hey, Jeff. | am planning on dof
(no subject) - - Jeffrey Bemadt District Ted
Visitation & Observation Request - Good rr"
Bri Cox - Coaching Doc - Invitation to edit ]I
3D Printer - Hello Amy, | received some inft

Education Preview Build Notice - # AppleS| sansSerif - | «T- | B 7 U A- | =-1= = = = 99

Fwd: [New posf] What “Innovative Leaders, m 23 A b a

INSERT INTO emails (To, From, Subject, Body, time)

VALUES (“Lee Bollinger”, “Jeffrey”, “Bowling Tuesday”, “wanna go?”, NOW)

®0a D M=




READ: How do users read data in GMail?

How do they see different portions of the database?

M Inbox (2) - |effrey.barnadic X

€& - C 3 httpsy//mail.google.com/mail/u/0/#inbox

XEIER

" Apps [ Imported From Firei:  [E Holiday Guide | TVG: ¢ Web Help Desk [Z] Pixabay - Free Imag: (7 Tech Tools For Taac! G Apps Status Dashbo (5 Other Bookmarks
\ Loading...

il Y
Mail = . c More * 1-140f14 < > &
£a Primary 22 Social ¥ Promotions © updates + o> o WM

I Inbox (2) Search people...
Sent Mail ‘ » Baldwin, BPS (2) Bloglovin® - Not that | know of. Sometimes blocked sites come in on a hug 11:08 am ® Jod Givens
Drafis $54) 5  Feldmann, Ann Fwd: 21st Century Classroom Visit? - Ann Feldmann District Technolog ~ 10:18 am @ Ann Feldmann
Need to Read Ann Feldmann
Technology Coach * me, Lambert (2) 8th Period - Hey, Jeff. | am planning on doing the Mystery Hangout lesson 8:05 am Cadwallader, Julie
More ~ Chriswopher Kessell
* me no subj - — Jeffrey Bemadt District Technol Specialist Bellevue Pu & Jan 12
NG S y i Il Courtnev Saffold

Select * FROM emails
WHERE (to = “Jeffrey”)
ORDER BY time DESCENDING
LIMIT 30

WHY NOT THIS?
Select FROM emails WHERE
(to = “Jeffrey” OR from = “Jeffrey”)



UPDATE: How do users update data in GMail?

What do they update? And how do they do it in the interface?

M Inbox (2) - |effrey.barnadic X

€& - C 3 httpsy//mail.google.com/mail/u/0/#inbox ®%a G 'i =
" Apps [ Imported From Firei:  [E Holiday Guide | TVG: ¢ Web Help Desk [Z] Pixabay - Free Imag: (7 Tech Tools For Taac! G Apps Status Dashbo (5 Other Bookmarks
Af Loading...
2 8] sy~ 5 O (P
Mail - . C More - 1-140f14 < > 8- |
£a Primary 22 Social ¥ Promotions © updates + u o> o WM
I Inbox (2) Search people...
Sent Mail ‘ » Baldwin, BPS (2) Bloglovin® - Not that | know of. Sometimes blocked sites come in on a hug 11:08 am ® Jod Givens
Drafis $54) 5  Feldmann, Ann Fwd: 21st Century Classroom Visit? - Ann Feldmann District Technolog ~ 10:18 am @ Ann Feldmann
Need to Read Ann Feldmann
Technology Coach * me, Lambert (2) 8th Period - Hey, Jeff. | am planning on doing the Mystery Hangout lesson 8:05 am Cadwallader, Julie
More ~ i
i *= me (no subject) - — Jeffrey Bemadt District Technology Specialist Bellevue Pu &  Jan 12 SR )
Courtnev Saffold

UPDATE email_table
SET starred = True
WHERE email_id="123456"



DELETE: How do users delete data in GMail?

First, what objects can be deleted in GMail?

M Inbox (2) - |effrey.barnadic X

€& - C 3 httpsy//mail.google.com/mail/u/0/#inbox ®%a G 'i =
" Apps [ Imported From Firei:  [E Holiday Guide | TVG: ¢ Web Help Desk [Z] Pixabay - Free Imag: (7 Tech Tools For Taac! G Apps Status Dashbo (5 Other Bookmarks
Af Loading...
2 8] sy~ 5 O (P
Mail - . C More - 1-140f14 < > 8- |
£a Primary 22 Social ¥ Promotions © updates + u o> o WM
I Inbox (2) Search people...
Sent Mail ‘ » Baldwin, BPS (2) Bloglovin® - Not that | know of. Sometimes blocked sites come in on a hug 11:08 am ® Jod Givens
Drafis $54) 5  Feldmann, Ann Fwd: 21st Century Classroom Visit? - Ann Feldmann District Technolog ~ 10:18 am @ Ann Feldmann
Need to Read Ann Feldmann
Technology Coach * me, Lambert (2) 8th Period - Hey, Jeff. | am planning on doing the Mystery Hangout lesson 8:05 am Cadwallader, Julie
More ~ i
i *= me (no subject) - — Jeffrey Bemadt District Technology Specialist Bellevue Pu &  Jan 12 SR )
Courtnev Saffold

DELETE FROM email_drafts_table WHERE id="123456"

UPDATE email_table
SET mark_as_deleted = True
WHERE email_id="123456"



Facebook is a database of posts.

i ETE—

@ Lydia chiton
‘\ What's on your mind, Lydia?

News Feed
o Messenger

g Watch

(L Marketplace

] Charles Morton
Explore 15 hrs - 24

21| Events 6 Charles: Age 41; Personal Space None

Photo/Video Feeling/Activity .o

Pages
@ Groups 12
Fundraisers
Friend Lists
@ On This Day
Pages Feed 20+
afd Photos
ﬂ Games
Eal Live Video
~ See More...

Create

Ad - Page - Group - Event
Fundraiser

u’:) Like () comment

‘ OU o Alice Chou, Austin Zimmerman Wilt and 210 others

View previous comments

ﬁ Carl Lavin So it's still just a hard pass on blue eyes over there
then?

Like - Reply - 14h - Edited
f“ Charles Morton actually the new one (sleeping, eyes

closed, can't remember her name right now) has some
weird hazel/grey/dirty river water action going on



What fields are in the Facebook posts database?
—  —

@ Lydia chilton
‘ What's on your mind, Lydia?

|| News Feed
° Messenger

@3 watch

an Marketplace

|/a Charles Morton
Explore 15 hrs - 24

Events 6 Charles: Age 41; Personal Space None

[zd Photo/Video Feeling/Activity

\;\ Pages

@ Groups 12

() Fundraisers

creator

Likes
1 Charles Morton Charles Age 41: Personal.. 210 15890499

Time

| 24| Friend Lists
@ On This Day

==/ Pages Feed 20+

ad Photos
E Games
£ Live Video

v See More...

Create
Ad - Page - Group - Event -
Fundraiser

o Like

| @ = 0 Alice Chou, Austin Zimmerman

View previous comments

a Carl Lavin So it's still just a hard pass on blue eyes over there
then?

Like - Reply - 14h - Edited
Charles Morton actually the new one (sleeping, eyes

closed, can't remember her name right now) has some
weird hazel/grey/dirty river water action going on
-



CREATE: How do users create data in Facebook?
o —

@ vLydia chilton
‘ What's on your mind, Lydia?

News Feed

e Messenger
Photo/Video Feeling/Activity

& e INSERT INTO

an Marketplace

- 7 s ~ posts (creator, text, likes, time)
Events 6 Charles: Age 41; Personal Space None

Pages

@ Groups 12

~) Fundraisers

VALUES

(“Charles Morton”,

“Charles: Age 41: Personal Space None <img src="">"
0,

NOW())

Friend Lists
@ On This Day
Pages Feed 20+
afd Photos
8 Games
£ Live Video
v See More...

Create
Ad - Page - Group * Event -
Fundraiser

oy Like () comment

| @ = O Alice Chou, Austin Zimmerman Wilt and 210 others

View previous comments

.
% Carl Lavin So it's still just a hard pass on blue eyes over there
then?

Like - Reply - 14h - Edited
“ Charles Morton actually the new one (sleeping, eyes

closed, can't remember her name right now) has some
weird hazel/grey/dirty river water action going on



READ: How do users read data in Facebook?
o —

@ vLydia chilton
‘ What's on your mind, Lydia?

News Feed

e Messenger

g Watch - .
an Marketplace my_frl e n d S =

cupor 7 Select * FROM Friends WHERE friend1=“Lydia Chilton”

Events 6 Charles: Age 41; Personal Space None

Photo/Video Feeling/Activity

Pages

@ Groups 12

~) Fundraisers

Select * FROM posts WHERE (creator in my_friends )
ORDER BY time DESCENDING

ORDER BY score ASCENDING

Friend Lists
@ On This Day
Pages Feed 20+
afd Photos
8 Games
£ Live Video
v See More...

Create
Ad - Page - Group * Event -
Fundraiser

oy Like () comment

| @ = O Alice Chou, Austin Zimmerman Wilt and 210 others

View previous comments

.
% Carl Lavin So it's still just a hard pass on blue eyes over there
then?

Like - Reply - 14h - Edited
“ Charles Morton actually the new one (sleeping, eyes

closed, can't remember her name right now) has some
weird hazel/grey/dirty river water action going on



UPDATE: How do users update data in Facebook?

Search Q

@ vLydia chilton
‘ What's on your mind, Lydia?

News Feed oo

e Messenger

g ::::::tplace U P DATE pOStS

g o " INCREMENT likes
Events 6 harles: Age 41; Personal Space None .
e WHERE post_id = “123345”

Photo/Video Feeling/Activity soe

Pages
@ Groups 12
~) Fundraisers
Friend Lists
@ On This Day
Pages Feed 20+
afd Photos
8 Games
£ Live Video
v See More...

Create
Ad - Page - Group * Event -
Fundraiser

oy Like () comment

| @ = O Alice Chou, Austin Zimmerman Wilt and 210 others

View previous comments

.
% Carl Lavin So it's still just a hard pass on blue eyes over there
then?

Like - Reply - 14h - Edited

“ Charles Morton actually the new one (sleeping, eyes
closed, can't remember her name right now) has some
weird hazel/grey/dirty river water action going on



DELETE: How do users

I EI Search Q _

@ Lydia chilton
O What's on your mind, Lydia?

News Feed oo

° Messenger

g Watch

an Marketplace

il Charles Morton
Explore 15 hrs - 28

Events 6 Charles: Age 41; Personal Space None

Photo/Video Feeling/Activity soe

Pages
@ Groups 12
~) Fundraisers
Friend Lists
@ On This Day
Pages Feed 20+
afd Photos
8 Games
£ Live Video
v See More...

Create
Ad - Page - Group * Event -
Fundraiser

oy Like () comment

| @ = O Alice Chou, Austin Zimmerman Wilt and 210 others

View previous comments

ﬁ Carl Lavin So it's still just a hard pass on blue eyes over there
then?

Like - Reply - 14h - Edited

“ Charles Morton actually the new one (sleeping, eyes
closed, can't remember her name right now) has some
weird hazel/grey/dirty river water action going on

delete data in Facebook?

DELETE FROM posts
WHERE post_id = “123456”



What fields are in the
Calendar events database?

=] htp:/ fwww.google.com/ calendar frender

Gmail Calendar Documents Pholos Reader Web more v einz.einz@gmail.com | Offline | Settings | Help | Sign out
GOO le | | (Search My Calendars ) Show Search Ontons
Calnndargx::u
Create Event £ 3 Today) May 11 - 17 2009 Refresh SPrint Day Week Month 2Days Agenda
Quick Add Mon 5/11 Tue 512 Wed 513 Thu 514 Fri5N5 | satmie ] Sun SHT
Tasks \

“ May 2009
M T WTF

06:30 - Workout, ¥

27 28 29 30 1
4 5 6 7 8

18 19 20 21 22
25 26 27 28 29 3
1 2 3 4 5 6 7

Optimization;

w My calendars 8 s g : mise =

Persorat [N g FOMETSE oo s o e
Guilt-Free Play 2] o=

[MscWork | s
Quality Work = e | - : :‘_ [ 11:30 ~ Meditate
Sottings Croate 12:00 B3 [inch 12:00 - Mise
: 12:30 - 13:30
w Other calendars 13:00
Add a friend’s calendar 13:30 - 14:30
Sokker
- 14:00
Austrian Holidays =

14:30 - 15:30 ¢

El 130 - 16 —— S 15:30 - Mise

atleoz by 16:00 = = 16:00 - 17:30
Tip

1700 17;00 - 18:00
SI0= :!.y Brainstorming

> 18:00 : : 1 18:00 — $0:45
Reading

) 10:00 - Mecitate (W gt 19:00 - 01:30C 19:00 = Browsa Prl
Socializing

Customize your default calendar view, Learn more




CREATE: How do users create data in Calendar?

8006 Google Calendar 5
[« [ )+ = huup:s rwww.googte.comyeatendarrender EBe Iq. v

Gmall Calendar Documents Pholos Reader Web more v einz.einz@gmail.com | Offline | Settings | Help | Sign out
‘ Oogle Search My Calendars ) Show Search Options Add . I
calondar O oo (No title) title
Create Event (£ [ Today) May 11172009 Refresh EPrint Day Week Month 2Days Agenda 7 - 8pm
Quick Add Mon 5/11 Tue 512 Wed 5/13 Thu 5/14 Fri &5 T satmMe Sun SHT CReminder) (Appointmem sIots)
Tasks e

«  May 2009 D
M TWTF S s | 060 ®
272829 30 1 2 3

4 5 6 7 8 9 10 g
11 12 13 14 15} 17

=" 2! : ] W . o — i
18 19 20 21 22 23 24 St —— e MORE OPTIONS SAVE
|25 26 27 28 29 30 31 | %% 2 — O it -
40 - W : ! ~ -

Feb 28,2018 7:00pm - 8:00pm Feb 28,2018

1 2 3 4 5 6 7

0500
w My calendars
||
Guilt-Free Play =

11:00
Quality Work =
Seftings Croate

End Date
Chilton  Feb 28, 7pm  Feb 28, 8pm Dinner with Lee

o e ne i g ‘ZCreator Start date

w Other calendars 13:00

Add a friend’s calendar

— 14:00
Austrian Holidays =
Phases of the Mcon :‘ 15:00
US Holidays =
Setings Add ¥

| | o.,m;wm  Chilton  Feb 14,4pm  Feb 17, 12pm  National Academy of
N = - | Sciences event

¥ 18:00

Tip,

18:00 Brainstarming,

Customize your dlslaull calendar view, Leam more

T —




READ: How do users read data in Calendar?

How do they see different portions of the database?

0006
L=+ nup: rwww.googte. com/catendar/render

Gmail Calendar Documents Photos Reader Web more v

Google = =4

Create Event Today) May 11 - 17 2009 Reff

- ¢ 11 1
- 17:4 0 :00 ~ 16:00 - My

Misc

7 “Day” view “Week” view “Month” view

Creator Start date End Date Title

Chilton  Feb 28, 7pm  Feb 28, 8pm Dinner with Lee
Select * FROM event WHERE (creator = Chilton),
(Start_date >Today AND

End_date < Tomorrow) OR... Chilton  Feb 14,4pm Feb 17, 12pm  National Academy of

Sciences event



UPDATE: How do users update data in Calendar?

e o Google Calendar N
(L[ )|/ g rwww.google. comj catendarrender < rq. Google

Gmail Calendar Documents Pholos Reader Web more v einz.einz@gmail.com | Offline | Settings | Help | Sign out

Google SRETRRRD et s Drag and drop Select an event and edit a form

Calondar

Create Event B I3 Today) May 11 - 172009 Refresh EPrnt Day Week Month 2Days Agenda om O 4 %R 327
; -l 3
Quick Add Mon 511 Tue /12 Wed 5/13 Thu S/14 Fisns  [ECIOM  swsn?
Tasks —_ .

7 = July~ :

17 18 19

Mon Tue Wed

’27 28 29 30

1AM

12PM

LS Wednesday, February 21
~ 4:00pm - 5:30pm
1PM Weekly on Monday, Wednesday, until May 1,2018

[Gucrree rioy [0
-
(vt worc—— [

Settngs. Croaln

a 10 minutes before

+ Other calendars 3 LydiaB. Chilton

Add a friend's calendar

Austrian Holidays =

Phases of the Mocn g
US Holidays =

Sotings Al Y

4PM

- X 4170

7PM Feb 21,2018 4:.00pm to 5:30pm  Feb 21,2018 TIME ZONE

17:00 - 18:00
Brainstorming

Customize your Haull calendar view. Leamn more

————————————————————

|:| Allday Weekly on Monday, Wednesday, until May 1,2018 ~




DELETE: How do users delete data in Calendar?

5] htp:/ /www.google.com/calendar/render

Gmail Calendar Documents Pholos Reader Web more v
| (Search My Calendars ) Show Search Qotins
Google

Create Event (KB 3 Today) May 11- 172009 Refresh
Quick Add Mon 511 Tue 512 Wed 5/13 Thu 5114

BETA

einz.einz@gmail.com | Offline | Settings | Help | Sign out
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CRUD: Operations for interacting with a database
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A group of seven former college friends gather for a weekend reunion at a South Carolina
winter house after the funeral of one of their friends.

"The Dude" Lebowski, mistaken for a millionaire Lebowski, seeks restitution for his ruined rug
and enlists his bowling buddies to help get it.

Lawrence Kasdan
Lawrence Kasdan, Barbara Benedek
Stars: Tom Berenger, Glenn Close, Jeff Goldblum | See full cast & crew »
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Director: Directors: Joel Coen, Ethan Coen (uncredited)
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Stars: Jeff Bridges, John Goodman, Julianne Moore @ See full cast & crew »
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In 2006-7 a group of investors bet against the US mortgage market. In their research they

discover how flawed and corrupt the market is.

Director: Adam McKay
Writers: Charles Randolph (screenplay), Adam McKay (screenplay)
Stars: Christian Bale, Steve Carell, Ryan Gosling | See full cast & crew »
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IMDB uses a template and a database...
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IMDB uses a template and a database...
And fills in the data dynamically on pageload
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"The Dude" Lebowski, mistaken for a millionaire Lebowski, seeks restitution for his ruined rug
and enlists his bowling buddies to help get it.

Directors: Joel Coen, Ethan Coen (uncredited)
Writers: Ethan Coen, Joel Coen
Stars: Jeff Bridges, John Goodman, Julianne Moore | See full cast & crew »
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Templates are standardizations.

What can go wrong?
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Standardization is hard.
Expect to iterate on your templates
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GET vs POST request

Request_type =GET

url = /search?query=big Lebowski&user=chilton

Request_type =POST

url = /search

data =query=big Lebowski&user=chilton

The data is put in
the URL

The data is inside
the request object

The data can be seen.
The data can be cached.
(the link can be shared)
But it’s annoying when it’s
long, or json formatted

Good for longer, more
complex data

But it’s annoying when it’s
long, or json formatted



From a back-end perspective
Facebook, Gmail are very similar.
What's different?

2 _ h ) . : TR R s Newy
Minbox @ oroydormactc x 000 T ) = £ s Lo
€ - C @ nhttpsJ/mail.google.com/mail/u/0/sinbox - % o)
5 & Lydia Chilt e g .google. de ES I* Google T
 Aope_ Gl mportea From it ] oty Qe | TVG. 1 Wb ol Dok [T Pcbay - Foe a7 Tah Tol ForTsct_ G Appe St Dashic @ Lydia Chiton . ot o ot i Ly <[> ) [ 5 s 1w google comy calendar/cender @S ¢ J(Q coon eetrants o e
2 Loading... “ = News Feed Gmail Calendar Documents Pholos Reader Web more v einz.einz@gmail.com | Offline | Settings | Help | Sign out Manhattanville
Community Center
Messenger (Search My Calendars) Show Seash Options ia University: i
e S & PhotolVideo FoelinglActivity  +e Google Columbia University: Department of Computer Scien
Mail - . c =y e Culonder Dt - MANHATTANVILLES ) '3°S
5 Marketplace Charios Mort Create Event (KB [ Todsy) May 11172009 Refresh GFPrint Day Week Month 2Days Agenda « Mitsuwa Marketplace @ 2
1 arles Morton
Quick Add BT seur o g
=l o - - Ppese— G o P bt Tl s cencilian | 1255100 ; :
> 2 <
| mvox@ Events 5 Charles: Age 41; Personal Space None & National Sw,, S
Sent Mai | > Baldwin, BPS (2) Bloglovin' - ot that | know of, Sometimes blocked sites come inonahug  11:0 «® Wechawken Memorial o, 4 15
Pages -~
D (56) > Feldmann, Ann Fwd: 21st Century Classroom Visit? - Ann Feldmann Distict Technolog ~ 10:1 e Egﬂ:‘;“’:;f’ o A
Need 1o Read @ Groups 12 - S Son,
> 3 X & 3 sy @
Technology Coach me, Lambert (2) 8t Poiod-Hey, Jf. | am planing on doing the Mystey Hangoutlesson 80 O CREEEE gl - 1 55 /. K
MR > me (n0 subject) - - Jefey Bamadt Distric Tochnoiogy Specilist Bolevue Py @ 4 11| priond Lists 18 19 20 21 22 23 24 = S = o &€ The Riverside Church @ ()
25 26 27 28 29 30 31 w,. s\ &
> me, Brassch, Kiamm (3) Visitation & Observation Reques! - Good morning! The second semester 3 € onThis Day 123 ¢ 5l ents gy &
r ¥
125 St
> me.co@) Invtaton o odi-Jf, I nalywas st toreads || agesFeed 200 & Pl @ ap
My calendars § 5 <
» Tripple, Todd 3D Printer - Hello Amy, | received some information from a 30 printing exp. Ji adl Photos My / Barnard College, o & o g g
8 cames 5 e, Columbia University ¥ | & F/AVA TS
Lo, e -8 sl 1 [Guit-Free Poy___| : §YE
fonotreply T Guilt-Free Play = 5 p 5 $ £ P
er— P Now pos] What nnovatve Laedershp” Looks Like-Agood road: . . - C i " Colibia <
» me, Campbell Khan Academy Issues - It kept repeating that “changed password 7 month a2 ra 7, i i \5‘
pbell (7) Create \ Satings Croato » ", University E
E =12 B 12:45 - 13130, Morning &

6 Word Stories - Hey Jeffl We just retumed from lunch, but still have quite Ad - Page - Group - Event

Toelle, me (3)

The data is different,

And the information needs they serve are different.



You can drive a lot of human behavior
with one database update.




summary



Sites with lots of data use databases

facebook

PictureCorrect Photography Tips
What is your Photography-Related New Year's Resolution??

& Adel Gomaa and Richard Schreider like this.

E Sadi Molloy get my business looking mare professional: car signed:
tick, makeing up portrait folders: tick, stickers & cd covers: sl to do...
its getting there though.

11 minutes ago * Flag

PictureCorrect Photography Tips My resolution for 2011is to
capture more landscape photos outside the U.S. and add more countries
to my portfolio! What s yours?

Richard

11 minut

Flag

James Donnelly Larger concerts to cover and improve my portrait
editing style skil
10 mi g0 * Flag

Jose Antonio Rubido To push my photpography foward full throttle
Flag

Deacon Jonathan Jerome Johnson To learn more and enhance the
quality of my shots!

Latu Peti Vimahi Manulua-hafoka learn learn learn! 1!

4 miny Flag

Tina Taylor Hammer Get my new business moving and have it pay
for that lens and other equipment that I want (and a little for me too).
2 Flag

Stefanie Bakewell get a website up so that i can get dlients full steam
ahea

Flag
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Trump in Shutdown Talks With Schumer

‘White House Invites
Democratic Leader
to Negotiate a Deal

48 mites sgo

+The government will shut
down at 12:01 a.m. Saturday
if lawmakers fail to get an
agreement on some kind of
spending bill

« With Democrats balking,
President Trump canceled
plans to travel to his Florida
resort and contacted Senator
Chuck Schumer
Democratic leader.

@ “We are not going to desert
these young people,” he said,
referring to DACA beneficiaries.

Senator Bernie Sanders of 1.

How the Debate in Congress Breaks Down

Lawmakers have until Friday at midnight to pass a short-term

the Brink of a Shutdown
tand Left React to

spending bill

Opinion
eormoruL FRANK BRUM

Here's Another Fine Mess  Donald Trump's Radical
‘They've Gotten Us Into Honest

Once again, Trump
and Congress cannot
perform a basic task,

ty
I his own vild way,

this president is as H
truthful and

shutdown.

+Krugman: Doomsday Politics

~The Breakdown in Trust That
Could Lead to a Shutdown

~Brooks: It Time to Talk About
the Power of Touch

- Goldberg: I This the Collusion
‘We Were Waiting For?

Clubbable, but in the Worst
Way

the nouveau-riche, country-
club class.

~Leonhardt: A Warning for
Democrats

Egan: The Mad King
~The Shadow Safety Net

TIMES WSI0ER »
‘I Figure Skating Reporter' Full
Circle With Tonya Harding

Has Promoted Liberal Values
ICE Detained My Husband for

~Follow us on Twitter »

THE CROSSWORD »

Play Today's Puzzle E

Hispanic people to avoid being counted.

The Justice Department wants to ask If you
are 8 US. ciizen n the 2020 census. But
pubic disrust of the government could ead

Prospect of Shutdown Senate to Vote With Shutdown at Stake
‘Senate Democrats appear ready to block legislation to keep the
government funded past midnight, gambling that Mr. Trump will
offer concessions on immigration and other issues.
The Chaos President VIR0 INTERVIEW
vs. His Iron-Fisted
Chief of Staff

Can software predict crime? A study suggests
that human amateurs are about as accurate
5 a popular software that many judges use to

Front-ends and back-ends are tightly coupled.
So you need to know something about back-end databases
To create awesome websites
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Gorgeous new 6. tall throne chair - $1199 (Brooklyn)

Gorgeous new 61, tall throne chai for $11990bo. 1 willdliver it 10 you!
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CRUD: Operations for interacting with a database

Create

To Lee C. Bollinger (bollinger@columbia.edu) |

From Lydia Chilton <chilton@cs.columbia.edu> ~

Subject

Hey dude!

R e a d Baldwin, BPS (2)

Feldmann, Ann
me, Lambert (2)

me

Update

Delete

Bloglovin® - Not that | know of. Sometimes bl
Fwd: 21st Century Classroom Visit? - Ann
8th Period - Hey, Jeff. | am planning on doing

(no subject) - — Jeffrey Bemadt District Techr

‘ What's on your mind, Lydia?

|/a Charles Morton
15hrs- a8

Charles: Age 41; Personal Space None

Delete Post?

Are you sure you want to delete it?

Add title

(No title)

7-8pm
m (Remmder (Appomlmem s\m&)

®© Feb 28,2018 7:00pm - 8:00pm Feb 28,2018

MORE OPTIONS SAVE

e we s e e

4PM

41
il Donating blood
5PM

Delete event




from data in the database

Movies, TV Celebs, Events News &
& Showtimes ~ & Photos e

m Find Movies, TV shows, Celebrities and more...

Community 7 Watchlist ~

FULL CAST AND CREW TRIVIA USER REVIEWS IMDbPro MORE SHARE

Tree s

The Big Lebowski  “The dude”

The Big Short In 2006-7 a group of

investors...
Poster Trailer The Big Chill A group of 7 former
roommates
Watch Now @

From $2.99 (SD) on Prime Video

Lebowski, mistaken...

Jse templates to dynamically generate pages

Lebowski.jpg 1998
Big_short.jpg 2015
Big_chill.jpg 1983

ON DISC

Plot summary

Main creatives

Reviews

Awards




Some sites reload portions of the page

Does not reload Reloads

Find Movies, TV shows, Celebrities and mor %
Movies, TV Celebs, Events News & . Lydia Chilton
v v v Watchlist  ~ )

& Showtimes & Photos Community

News Feed
FULL CAST AND CREW TRIVIA USER REVIEWS IMDbPro MORE SHARE o Messenger

% The Big Lebowski (1008) %82 e

Photo/Video Feeling/Activity

R | 1h 57min y, Crime | 6 March 199 ) Charles Morton
Explore n
(21] Events Charles: Age 41; Personal Space None
Pages
@ Groups

¥ Fundraisers

Friend Lists
@ - €0 On This Day
. Pages Feed
ot Photos

B cames

Trailer 9V 141 IMAGES £ Live Video

~ See More...

Watch Now @
From $2.99 (SD) on Prime Video Create

ONDISE Ad - Page - Group - Event
Fundraiser

"The Dude" Lebowski, mistaken for a millionaire Lebowski, seeks restitution for his ruined rug
and enlists his bowling buddies to help get it. oY Like () comment
Directors: Joel Coen, Ethan Coen (uncredited) © % D Alice Chou, Austin Zimmerman Wilt and 210 others
Writers: Ethan Coen, Joel Coen
Stars: Jeff Bridges, John Goodman, Julianne Moore @ See full cast & crew » View previous comments

Metascore Reviews W Popularity 6 Carl Lavin So it's still just a hard pass on blue eyes over there

From metacritic.com | 1,075 user | 257 critic 515 (% 32) then?

Like - Reply

Top Rated Movies #167 | 4 wins & 17 nominations. See more awards »

Charles Morton actually the new one (sleeping, eyes
closed, can't remember her name right now) has some
weird hazel/grey/dirty river water action going on
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closed, can't remember her name right now) has some
weird hazel/grey/dirty river water action going on
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-rom a back-end perspective
Database-backed websites are very similar.
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But they serve different data and
different information needs



