UNICoDE SYMpoLs NeLedE:
s A " T8

k0033 ox0042  ox003b O0x0302 Ox110e  0x2lef Ox1Fta9

Awp GoFa) ~]4Y D) Mmore
wiTH 29 000, po) EmeTr 5L0TS



Everr syMmBoL HAS A CoDEPoINT.
THis 15 IT$ INDEX, IT¢ |DENTIFIER,

Hex OEc BINARY
= Ux003d 41 0p1112017]

> oypp3e 62 0p111110
2 oxpp3f 63 111111 | meuTERS
@ 0x00Y0 6% mp100pp0 [ VSEBIMARY
A Ux00Yl 45 op200001

B 0x00%2 66 Ob1O00DLD

C 0x00Y3 ¢7  op20ODLL

D 0x00YY 68 0b200L0O0

THE TexT MESSAGE "Ha &3
wWovlD BE STORED AS

R /
W=izz 1 F
9 =197 ;
=v=i32
& =028 /¢

So How Do WE SToRE THIS N

[3INARY



|FVE owLr Have BIVARY, THE ‘Bo”
MIGHT LooK LIKE THIS

:Ha @9

1100001 1111101
0010101001

Bur WHEN WE RECEIVEIT, How DO WE
READ 172 WHERE Do srmpoLs sToP & START

s ’
0110000 01111101 fo 07 CQ,

0010101001

)

111101 - %
0010101001 @A - @

WE NEED A Fixed CHUNK sizg
=

UNicoDg AlLows FoR congpoinTs
As LARGE AS 21 BiTs

WHAT ABovT 22 -BIT cuwnis 7



3L
VTV 3 arq VCs—t

(. oMPUTERS ARE GenveRALLY FASTER
wiiH PowéRS OF 2, So LETS USE

37/ 1Y STEAD

" &

00000000000000000000000001001000
00000000000000000000000001100001
00000000000000000000000000100000
00000000000000011111010010101001

ITS Now EASY To ReAD, BvT WE'RE WaSTING

——

e So mueH $pAce

CUMPVTER

00000000000000000000000001 001000
00000000000000000000000001100001
00000000000000000000000000100000
00000000000000011111010010101001




2 1- BT chwik'S AREN'T MmycH BETTER

00000000000000

000000000000001100001
000000000000000100000
000011111010010101001

WE NEED A WAY To eN(o0E TEXT

E FFICENTLY

LETS Go SMALLER THAN 32
LETS Go SMALLER THAN 21

LETS Go To 16



awp VC5-2

6£FORE THE YEAR ?000, oNLY
THE FIRIT ~ 69K copePoIV TS
WERE IN VSE

WITH Ves-2, we JusT UseD
16-BIT cHUNKS

But TopAY.. WE NEEO MORE

000000000
0000000001100001

0000000000100000
1111010010101001
I

Y S

|
16-BITS

To REMEDY THIS, WE CAME UP
WiTH A PLAN.

A PLAN cALLED

SURROGATE PAIRS



UTF-]6 ouTeiNep IT AS FouowSs:
PrRetend THIS BLOCK coNTAINS

THE FIRs T ~65K coOEPuINTS

(e onEs we cAN coNver WITH 1§ pis)

-...

/‘7
“THESE ARE THE SURROGATE PAIR 5

(~55% » +57x)

wEC cAN SPLIT THESE ~2K cepe poil/ Ty
IV RALF To MAKE 2 GRovPS

35,296 57 343

T

HIGH Supp oG ATES Low SuRROGATES
55,29 - 5,319 $6,320- 57,313




WHY Do we cARE?Z

THese ARE RESERVED FoR UTF-l6

IF A CoDEPoINT 15 Too LARGE For 16 B/T5
W€ REPRESENT IT WITH SURROGATE PAIR 5

ONE HIGH, ong Low

LET? RuN THROvOGH THE ALGORITHAM
wiTd &

1. Get 5 coneporvt
& =128 /¢9 (x1F}A2)
2. S«BTRACT (5,536 (Ux10000)
128, /¢9-¢5,536 = 62,433

3. Move Ts BINARY. MAKE IT 20 DIGITS.
62,633 = 0b 00001122020020202002

4. Get Prst £ LAST 10 DIGITS.
0b0000212702400210202002
0b 0b



S. ADD EAcH NvMBER To THE START

oF THEIR SVRROGATE RANGE. R
55194 61= 55357
56,320 4 107 = 56,197
AND THERE Youv WMAVE IT/!
000000000 000000000
0000000001100001 | -3 _ |0000000001100001
0000000000100000| **? 0000000000100000
111111010010101001 11011000001111071 | 55357
11011100101020071 | 6,49

BuT... THERE STILL MIGHT BE
Room FOR |MPROVEMENT

CHARACTERS wITH SMALL CeDEPivTS
SHow upP mued MoTE OFTEN IN;

eCoDE
eBLoGS
*ARTICLES
« PAPERS

AND ESPECIALLY WHEN usivG THE
LATIVN ALPHABET



UTF-8

WHAT |F Wg WERE LIMITED To

g BITs 7

e 0
o & 01100001
00

111110100{ 10101001
A

’
1
A Y

*Gp... WHAT Now?

Do e PeseRVE CHARACTERS A6 AW?
T HERE ARENT eNOVOH BITS

UTF -8 woRKS BASED ow
A SERIEs OF RVLES/CASE S

LETS STEP THROVGH THeM



Fok ANY cHARAcTER, GET ITS coDePOIMVT

cASE 1l
copspoiT < 128 (10000000)

Do
PAD wiTH (0 UNTIL § Brrs

ExampPLE

I (33) > 00100001
9 (13)-> 01100111

CASE 2
129< CODEPOINT <2098

Do
PAD wiTH () UNTIL || Brrs

FwsT PDYTE = + FiRst § BITS
Sccowd BYTE = |04 Nexy 6 8178

ExampPLE

£ (119 101000115
010100011

00010 10100011



CASE 3
2048 = CODEPOINT < 65,536

PAD wiTH () UNTIL Bits

FsT ByTg =10+ First 4 8i7s
1,433“) BYTE = 10+ Mexy § 8178

ExampPLE

- (6555)->1111111111101011
1111111111101011

1997 10111111
101011

cAsE Y
553 = CODEPOINT <

PAD wiTH (0 UNTIL Brts

‘ FiRsT BYTE = + First 3 Bi7s
1, 37’2 "Fh BYTE = 10+ Mexy 6 8178



ExampPLE

& (28,/19->11111010010101001

11111010010101001
010010
101001

N 0THeR worDS!

27 bits = START WITH () UNTIL § bits.

57 bits = START WITH As MANY | S AS How
MANY BITES Yov NMEEP. THEV ADD A .

For eveer BYTe AFTeR THE FIRST,
START wviTH

(1o e vp evovty BiTs Fol A BI’TE)_

So Now ovR
Mes5 AGE 15



s 01002000
Ho & 01100001
00100000
11110000
10011111
“728YTes | 10010010
10101001

0123456789




