NEZ B AR CmiESS PHISE

SROENABTEEMNUTILRH#ITRIY

“RNEL BRI BT
MER—EREN “LTERR” AWML RIKES

o BERESVIHAERNNATR, ZRWEAET “TEMR” FREBRAE
EAMMBNNESE S

ATATLEREIR
BEFRE (state) WTE

o LB react: this.setState(newState)

HT 12 (action. operation) L E
e Lbil redux
o state =reducer(action)

o action: FJRH TEHR, type FAXRTE reducer RILEMERIELE, payload HEAREETER
state

o reducer F4RE &K action ¥t state WL FiF1E,
o Time travel WEIMEETFREHNEE, BI7EAE T EX dispatch action BIXIZHY state 1RER, £
S8R,
= MEERE, TEIGAK.
= BEAA action AEBETIRENTE, NTATEEETIRERSLI time travel Ie?

o WBAREET action WRARTETE, ML reducer BIEARAIE, TEET action itE
H invert Y action,

miEaR U
- NARMZNEETRENES
o EFREMRE LR
° REFRKH
" M undo ZHMINEE, RBEBRERTHIRE
° ETRT



= FEELERTET LE, MBEHIE
= FEGIH—ER/E merge EIBLEH, L0 CRDT

EFI2(ERNZEHIA: Operation
o —MHRIEEER. REEEETE. EERAUNETIRENTERR
o
= M hello! -> hello world!
= etherpad

1 Z:6>6=5-1+7$ world!

e base length: 6, addition length 6, retain 5, delete 1, insert ' world!'(which length 7)
= Quill delta

1 [ {"retain":5}, {"delete":1}, {"insert":" world!"} ]

o R
= where (position/path): ZE{ T M ErEE
= how (delete/insert/change): BT, MWIFFERHIILIERELR

= what (insert a new string. change stateA to stateB. change attributeA to attributeB):
NERER A

= ARTX=1ER, e —MIERERERNIN “TE” Rk

o AFEZE reducer EVNERMFNEE, ANERARIREEERBTE, FEERNMENE, FTLUE
A= BRAUNENENRNE/BEEITIEN

o FEZ=HA op E#{L15 operation

NMAHR

BRIENRS

o RIBHRHEELAXHIRT, BRPSREFEZENBARS, NREHA—IFRHRINME—MNEK
EHITRENEDR, BAXNEEEERE T,

o AILIIE—RTNTERESRE, BHITHRE. HE
e NG undo Wiz s



o E&ZEN (EbW1smeviaAN) , BEEAN—XHH

o E@FBWAN, SMFFIRILAE

o RELI— compose #EO5E merge =, HEUTHFMEENR]
o opA=new Operation().insert('A');
o opB=new Operation().insert('B')

o opA.compose(opB) === new Operation().insert('A").insert('B') ==="AB'

G
o BRIEEFPIRAFTE—NEE: opA:{insert'A'}, EFIHBF4£ZE: opB:{insert'B'}
o MRERMHITRS:
o ANRESLERE: opA.compose(opB)==="AB'
o BHERALRE: opB.compose(opA) ==="BA'
o MEMERA—, XIUMIPR
o WNRETF OT BEXI— transform &0, FHEUTHRM:



o opA.compose(opA.transform(opB, true)) === opB.compose(opB.transform(opA, false))
" ZEREZE 'BA'

o opA.compose(opA.transform(opB, false)) === opB.compose(opB.transform(opA, true))
= Z5RERZ 'AB'

o FMERERAILL, BURThEids, XHFR A USRI RN RAE —EE

undo/redo

E#t undo/redo gt
o SLIM—invertiEZ0, BRITE— N TERIENKRIEE
= HE:. op.compose(op.invert()) === empty (FHE3EH)

1 op
2 fdnvertOp = op.invert()
3 op.compose(invertOp)

= 57 invert, FATASSIMEZARH undo/redo B/, ELAN4EIF— undo stack, FEESINT
EW invert, $117 undo BY, 18 invert iz EISXAEEA],
B 1% loading BiH5®
= FE/MIEER -> loading -> Bifiloading, BREXEF (E&ERIN)
= undo: [EF EZFIRE, MARZ loading



= XPMEEEHRE opinvert IEH, BHET invert B9FREMN op BFMHY, FrABEILA
bR op BY composes

o EXEAREERHHTT compose RERET, BF LXIERFRTIFBEESN, XMIEK
AR LUE R B .

o LfZER ->loading -> HfiRfE, Ltk -> Hiftloading, BRESEE R (LZRIN)
= ELUEEFYIRI LIS H !

e opA:{insert ${loading}} -> opB: {insert 'A'} -> opC: {retain 1, delete 1, insert
S{imagel}

° RBEMZ

= empty -> loading -> A+loading -> A+image

o

undo stack

= [undoA:{delete 1}, undoB: {delete 1}, undoC:{retain 1, delete 1, insert
${loading} }]

RIEBLER#{Tundo, ABEHNZEHE:

= A+image -> A+loading -> loading -> empty
FRAF#FER undo TIER:

= A+image ->image -> empty

B LARIA A

= [undoA, undoB, undoC] T T

o]

(0]

o]

= [undoA.compose(undoC), undoB ]
B2PR L, undoA#l undoB BIFELRVIRIE, FREEESFH
= EIEEHMLER: undoA.compose(undoC)
o FEBENBLER: {delete 1, insert ${loading}, delete 1}

o

= FEM transform:
e undoC'=undoB.transform(undoC)
e undoA.compose(undoC') =>{delete 1}
o ALk, transform FJLARRAMBIEESIRERETINGFH, LR REE R loading X1z
=8 undo FKo
EEME

= % Cani hellp you -> &K Al 4458120 -> REIFZELFERIAL: hellp -> 45 hellp NS
TR



= Undo: RRIZIBLA & T4 IE undo,

loading EZXEMBViRIRL,

[FEiER
o FFA{LBY undo/redo

Corer]
MR REEEIAIE R -- operation

o i@
o 1BEHE
° X follow
* undo/redo
o Bk loading
= LfE/¥NE -> loading -> RREEE F (LEMT)
= undo: EF LEFTIAZS, TIARE loading
o ERYH

T i Canihellp you

help

© AmHEREL

- R

° Rreact:

= view = f(state) -> change -> newState -> newView = f(newState) -> diff(view, newView) -

> patch
© operation:
= view = f(op) -> change -> op -> f(op) -> patch

o JERM. IEERWSFER

= IEREE R
o react HlH FHEFTAIE:
= view = f(state)
= ->change
= ->newsState
= ->newView = f(newState)
= > diff(view, newView)

= ->patch

o @ op, AILIFKESUBIEHRES:

EREMFEZUHIIABIEN—TEE. NBR

it 2 TRtE ANV BEEF @

SR

v 8H28H 11:07
Eizs
° PBRiERS

8H28H 11:03
o [RERS

8H28H 11:02
o [RERS

8H28H 10:59
o PR{ER

8H28H 10:57
° [RES

BRIFESHEARA

HER

» 8H27H 14:36
o BRER

» 8H27H12:10
o FRES

@

» 8H23H 21:21
° FRERS

» 8H23H 17:26
XHHEHNEEEW AR RS
Cilioes3
° PREERS

8H23H 16:45
BT Y
o FRES



= view =f(op)

= ->change
= ->o0p

= ->f(op)

= ->patch

MMENEHNES

5 editorContext &£&
https://w3c.github.io/edit-context/

o 7T editorContext It T TE XA API -- updateText, {BEREBUZEE R SHFRIX, IR
RN, FZEFEM. NRBMEMNTEARHE editContext B, RAEM undo ZEMEETFESTR
ES

1 dictionary InsertOp {

2 DOMString -insert;

3 object? attributes;

4 13

5 dictionary DeleteOp {

6 unsigned long delete;

[

8 dictionary RetainOp {

9 unsigned long retain;

10 object? attributes;

11 };

12

13 typedef (InsertOp or DeleteOp or RetainOp) Op;
14

15 [Exposed=Window]

16 “interface Operation {

17 sequence<0p> ops();

18 Operation compose(Operation op);
19 Operation transform(Operation op);
20 Operation 1invert(Operation op);
21 }
22
23 // Extensions to the EditContext interface
24 partial interface TextUpdateEvent {
25 attribute Operation operation;
26 };

N
~


https://w3c.github.io/edit-context/

28 partial interface EditContext {
29 undefined apply(Operation op);
30 }

EHTF op B9 Undo API

1 [Exposed=Window]
2 fnterface UndoManager {
3 undefined undo();

4 undefined redo();

5 undefined clearUndo();

6 undefined clearRedo();

7 undefined addItem(Operation qitem);

8 undefined removeItem(unsigned long index);

9 undefined merge(Operation baseltem, Operation additionItem);
10 Operation item(unsigned long 1index);

11 readonly attribute unsigned long length;

12 readonly attribute unsigned long position;

13 };


https://w3c.github.io/edit-context/#dom-editcontext

