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twitter.com/CountVonCount 

https://twitter.com/CountVonCount


http://www.youtube.com/watch?v=mofAEZ6fWLc


what ultimately matters in this course is not so much where 
you end up relative to your classmates but where 
you end up relative to yourself when you began





Mr. and Mrs. Dursley, of number four, Privet Drive, were 
proud to say that they were perfectly normal, thank you 

very much. They were the last people you'd expect to be 
involved in anything strange or mysterious, because they 

just didn't hold with such nonsense...
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computational thinking



critical thinking



input →   → output



correctness, design, style



abstraction



precision













Install command-line tools
https://developer.apple.com/xcode/ 
https://docs.microsoft.com/en-us/windows/wsl/about 
...

https://developer.apple.com/xcode/
https://docs.microsoft.com/en-us/windows/wsl/about


Learn Git
https://youtu.be/MJUJ4wbFm_A
... 

https://youtu.be/MJUJ4wbFm_A


Download VS Code
https://code.visualstudio.com/ 

https://code.visualstudio.com/


Host a web site
https://pages.github.com/ 
https://www.netlify.com/ 
...

https://pages.github.com/
https://www.netlify.com/


Host a web app
https://www.heroku.com/platform 
...

https://www.heroku.com/platform


Host a web app
https://aws.amazon.com/education/awseducate/  
https://azure.microsoft.com/en-us/free/students/ 
https://cloud.google.com/edu/students

https://education.github.com/pack  

...

https://aws.amazon.com/education/awseducate/
https://azure.microsoft.com/en-us/free/students/
https://cloud.google.com/edu/students
https://education.github.com/pack


Keep reading
https://www.reddit.com/r/learnprogramming/ 
https://www.reddit.com/r/programming/  
https://stackoverflow.com/ 
https://serverfault.com/ 
https://techcrunch.com/
https://news.ycombinator.com/ 
...

https://www.reddit.com/r/learnprogramming/
https://www.reddit.com/r/programming/
https://stackoverflow.com/
https://serverfault.com/
https://techcrunch.com/
https://news.ycombinator.com/


Stay in touch
cs50.harvard.edu/x/communities

https://cs50.harvard.edu/x/communities
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Jennifer 8. Lee '99
www.jennifer8lee.com

http://www.jennifer8lee.com/
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Emoji? 
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The room where it happens.



Emoji decisionmakers 
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AUW cUeaWed b\ Yi\iQg LX.  LiceQVed fRU QRQ­cRPPeUciaO XVe: fUee WR VhaUe aQd XVe. 
 

DXmSling EmRji SXbmiVViRn 
To: Unicode ConVoUWiXm 
FUom: JennifeU 8. Lee, Yi\ing LX, Kenn\ Lao, NamUaWa MXjXmdaU, and EmojinaWion 
DaWe: JanXaU\ 19, 2016 

AbVWUacW 

We aUe UeTXeVWing Whe addiWion of a dXmSling emoji, oU moUe geneUall\ an emoji foU 
³doXgh Vkin ZUaSSed aUoXnd a filling.´ A dXmSling gl\Sh ZoXld fill a noWable gaS in Whe 
cXUUenW emoji VeW and VeUYe aV a good ³VWem´ emoji foU UelaWed foodV doZn Whe line. The 
foUmal name coXld be DUMPLING, ZiWh aliaVeV WhaW inclXde POTSTICKER, GYOZA, 
JIAOZI, PIEROGI, and EMPANADA. 

IQWURdXcWLRQ 

DXmSlingV aUe one of Whe moVW SeUYaViYe foodV in Whe ZoUld, cXlinaUil\ naWiYe Wo foXU 
conWinenWV and VeUYed on all VeYen conWinenWV, inclXding AnWaUcWica.   AV HiVWoU\.com 1

1 “Dumplings in Antarctica.´ The Antarctic Book of Cooking and Cleaning blog. February 2012.  
http://www.theantarcticbookofcookingandcleaning.com/dumplings­in­antarctica.html (Accessed November 
27, 2015) 
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Emoji Subcommittee



Factors for Inclusion 

• Popular demand, frequently 
request (+) 

• Multiple usages/meanings (+) 
• Visual distinctiveness, can be 

recognized (+) 
• Filling gap, “completeness” (+) 
• Existing vendor compatibility (+) 



Factors Against Inclusion 

• Too specific, narrow (-) 
• Redundant (-) 
• Not visually discernible (-) 
• No logos, brands, deities, 

celebrities (-) 
• No more flags (X) 
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Why does Unicode  
control emoji? 

🤷



1999 • Docomo





2007

🆘



Enable everybody, speaking every 
language on the Earth, to be able 
to use their language on computer 

and smartphones.



• Encoding characters (including emoji!) — now 
over 100,000  

• Localization Resources   
(Common Locale Data Repository, “CLDR") 

• Programming Libraries  
(International Components for Unicode, “ICU”)

Three main projects 



Three main projects 

• Characters (including emoji) 
• Languages (CLDR) 

• Programming Libraries  



SEALDEER = CLDR



SEALDEER ???



2010 • Unicode 6.0



A Unicode code point is a unique 
number assigned to 

each Unicode character.
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U+1F602 



128514



11111011000000010
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What does  

🙃  
emoji mean? 





Who Can Propose Emoji? 

🤷



Google Form! 
April-August 
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UTC Document Submission: ​Hijab Emoji 
To: UTC 
From: Ra\ouf Alhumedhi 
Date: 09/26/16 

 
 

In the age of digitali]ation, pictures prove to be a crucial element in 
communication. Emoji¶s are more impactful and utili]ed than ever before. 
Millions use them to conve\ feelings, appearances and stories. I applaud 
Unicode for the diversification of emoji¶s in recent \ears. HoZever, this does 
not mean it should stop noZ. With the amount of difference in this Zorld, Ze 
must be represented. I¶m here to discuss the addition of a Zoman Zearing a 
headscarf emoji.   
 

 Roughl\ 550 million Muslim Zomen on this earth pride themselves on 
Zearing the hijab. With this enormous number of people, not a single space on 
the ke\board is reserved for them. Most obviousl\, Zomen Zearing the hijab 
aren¶t mutuall\ e[clusive to one skin tone, so Zith the help of the Fit]patrick 
Modifier, Ze Zould be able to develop an emoji that represents religious and 
racial diversit\. 

Nathan W. P\le / Bu]]Feed 
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Person in Steamy Room
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The Power of Combining Emoji



“ZWJ”
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Emojination Emoji 

🤷
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The Future of Emoji?





(;Bi) Ç k3jkR2+

*Q/2/ >�b?2b Q7 �`#Bi`�`v AK�;2b
UQ`, i?2 H�bi 7`QMiB2` Q7 2KQDB 2M+Q/BM;V

ai2p2M _X GQQKBb
b`H!B+m@T`QD2+iXQ`;

UBM/BpB/m�H +QMi`B#miBQMV

E2Bi? qBMbi2BM
F2Bi?r!+bXbi�M7Q`/X2/m

ai�M7Q`/ lMBp2`bBiv

C2MMB72` 3X G22
D2MMv!D2MMB72`3H22X+QK

1KQDBM�iBQM

kyRe@y8@yk
?iiTb,ffb`HkN8X;Bi?m#XBQ

R AMi`Q/m+iBQM
1KQDB �`2 TB+iQ;`�T?b UTB+iQ`B�H bvK#QHbV i?�i �`2 ivTB+�HHv T`2b2Mi2/ BM � +QH@
Q`7mH +�`iQQM 7Q`K �M/ mb2/ BMHBM2 BM i2tiX (Ę) AM lMB+Q/2 3Xy- i?2`2 Bb � iQi�H Q7
R-k3k 2KQDB- r?B+? �`2 `2T`2b2Mi2/ mbBM; R-y8R +Q/2 TQBMibXR

_2+2MiHv- i?2`2 ?�b #22M +QMbB/2`�#H2 BMi2`2bi BM �//BM; M2rHv +`2�i2/ TB+iQ`B�H bvK#QHb-
MQi 7QmM/ BM �Mv 2tBbiBM; +?�`�+i2` b2i- iQ i?2 lMB+Q/2 ai�M/�`/ �b 2KQDBXk �/pQ+�+v ;`QmTb
�M/ Qi?2`b `2[m2bi i?2b2 +Q/2 TQBMib #2+�mb2 lMB+Q/2 TH�BM i2ti `2K�BMb i?2 /QKBM�Mi
BMi2`QT2`�#H2 BMi2`+?�M;2 7Q`K�i 7Q` K2bb�;BM;X AM T`�+iB+2- #27Q`2 � M2r 2KQDB +�M #2 mb2/-
� +Q/2 TQBMi Kmbi #2 �bbB;M2/ �M/ #2 `2+Q;MBx2/ #v i?2 b2M/2` �M/ `2+2Bp2`X h?2 bi�i2/
HQM;2`@i2`K ;Q�H 7Q` lMB+Q/2 Bb i?�i BKTH2K2Mi�iBQMb b?QmH/ bmTTQ`i ǳ2K#2//2/ ;`�T?B+b-
BM �//BiBQM iQ i?2 2KQDB +?�`�+i2`bǴXj

AM i?Bb T`QTQb�H- r2 /2b+`B#2 � K2+?�MBbK iQ mMB[m2Hv B/2MiB7v �`#Bi`�`v BK�;2b rBi?BM
� TH�BM@i2ti lMB+Q/2 +?�`�+i2` b2[m2M+2X h?Bb rBHH �HHQr BKTH2K2Mi2`b iQ +`2�i2 i?2B` QrM
2KQDB rBi?Qmi M22/BM; iQ `2[m2bi �M/ r�Bi 7Q` i?2 �bbB;MK2Mi Q7 � +Q/2 TQBMiX h?2 #�bB+
B/2� Bb iQ 2M+Q/2 � ;HQ#�HHv@mMB[m2 b2+m`2 ?�b? Q7 i?2 2KQDB BM � lMB+Q/2 +?�`�+i2` b2[m2M+2X
PM+2 i?2 `2+2Bp2` FMQrb i?2 BK�;2Ƕb ?�b?- Bi K�v �H`2�/v ?�p2 i?2 +Q``2bTQM/BM; BK�;2- Q`
K�v ?�p2 � +?QB+2 Q7 b2p2`�H K2+?�MBbKb iQ `2i`B2p2 BiX

Pm` i2+?MB[m2 rBHH ;`�+27mHHv /2;`�/2 QM H2;�+v lMB+Q/2 BKTH2K2Mi�iBQMb- #mi Qm` T`Q@
TQb�H Bb HBKBi2/ iQ �HHQrBM; lMB+Q/2 iQ mMB[m2Hv B/2MiB7v �M �`#Bi`�`v BK�;2X q2 T`QTQb2 iQ
H2�p2 iQ BKTH2K2Mi2`b i?2 /2i�BHb Q7 ?Qr iQ `2i`B2p2 i?2 �+im�H BK�;2X

RJ�`F .�pBb �M/ S2i2` 1/#2`;- 2/bX lMB+Q/2 h2+?MB+�H _2TQ`i 8R, lMB+Q/2 1KQDBX kyR8X m`H, ?iiT,
ffrrrXmMB+Q/2XQ`;f`2TQ`ibfi`8RfX

k1X;X- h�+Q 1KQDB +�KT�B;M- "2�`/ 1KQDB +�KT�B;M- .mKTHBM; 1KQDB +�KT�B;MX h?2`2 �`2 +m``2MiHv dN
+�M/B/�i2 2KQDB i?�i ?�p2 #22M �bbB;M2/ i2Mi�iBp2 +Q/2 TQBMibX

j.�pBb �M/ 1/#2`;- lMB+Q/2 h2+?MB+�H _2TQ`i 8R, lMB+Q/2 1KQDB- QTX +BiX- a2+iBQM 3- ǳGQM;2` h2`K
aQHmiBQMbǴX

R
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What’s Coming 2022? 
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Question: What is Unicode?



This was CS50


