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- BEeHEPIA3Y
-~ CMeumnanncTbl Bble3)KatoT Ha Pabpuky C annagom

— BC€ CHMMaAKT N 3aNNCbIBAKOT

-~ PACKIa4blBAOT MO nanoykam
—~ BbIFPYXAOT Mmartepuarnbl MO BO3MOXHOCTU
- BCe BUOAT BCE
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> MPUNOXEHMe paboTaeT C CepBepoM, ecin ecTb
NHTEepHeT

-~ 0e3 cepBepa Toxe paboTaeT
-~ YMeeT CUHXPOHU30BATHCH



Huuero He aenaem
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NPOCTO 2AREM!



Sapuant Z: TonbKo ANA YTeHUA




SapuadT I: no-B3pocnomy




no-B3pocnomy

Client Service

UserStore.authenticate( “dave”, “mypasswd” ) |

AuthenticationResult: time, user info, authToken = s2:198a7df661a, expiration

NoteStore.getSyncState( authT = s2:198a7df661a )

SyncState: time, fullSyncBefore = 08/07/2007 09:01:00, updateCount = 239

NoteStore.getSyncChunk( authT = s2:198a7df661a , afterUSN = 0, max = 100)

SyncChunk: time, chunkHighUSN = 125, updateCount = 239,
notebooks, notes, tags, searches, expunged entries

NoteStore.getSyncChunk( authT = s2:198a7df661a , afterUSN = 125, max = 100)

SyncChunk: time, chunkHighUSN = 242, updateCount = 242,
notebooks, notes, tags, searches, expunged entries

NoteStore.getNote( authT = s2:198a7df661a , withContent = true )

Note: title, content, ..., list<Resource>: mime, data, ...

Add/update (in order): tags, notebooks, notes, searches, linked notebooks

NoteStore.createTag( authT = s2:198a7df661a , tag = Tag { name: “food” } )

Tag: guid, name = “food”, updateSequenceNum = 243

NoteStore.createNote( authT = s2:198a7df661a , note = Note { title: “iPhone”})

Note: guid, name = “jPhone”, updateSequenceNum = 244

NoteStore.createNote( authT = s2:198a7df661a , note = Note { title: “QBert”})

Note: guid, name = “QBert’, updateSequnceNum = 245

Remember: updateCount (i.e. highest updateSequenceNum), server time
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CTporas cornacoBaHHOCTb

ACID

ATOMICITY CONSISTENCY ISOLATION DURABILITY
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CAP Teopema

Availability

Partition
Tolerance
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JAOCTYNHOCTD

Availability

Partition
Tolerance
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VCcTOMUMBOCTDb K pa36ueHmio

Availability

Partition
Tolerance
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CornacoBaHHOCTDb
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Consistency Availability

Partition

Tolerance
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CornacoBaHHOCTDb "B KOHEYHOM cyeTe"

aka Eventual Consistency
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OXXupaHusa &

~ MPUTOXEHWNE BOMHYETCHA NPo
odnanH

- cepBep BOMHYETCA Npo
CUHXPOHMN3ALMIO
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PeanbHOCTb &

- Mano BpemeHu
REST

- Nobasunca WEB-kNueHT
- REST Ha cepsepe
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UTO0 }(e genartb?

21



lar 1: pa6bora 6e3
ceTu

- Offline-first: MpunoxeHne

BUOWNT TOJ

bKO 633y

- [loNnb30BaTenb ncnyckaetT
KOMaHAbl

- KOMaHabl CTPOATCA B ouepenb

- KOMaHAbl HaKaTbIBAOTCS Ha
6asy
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Llar 2:
AKTyaNnn3auus
NOKANbHOU KONUMN

-~ BblbpacbiBaemM nokanbHYy 6a3y

> BnunBaem cpes cepepa

connected
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Lllar 3:
HaKOMNeHHble
N3MEHEeHUA

- HakaTblBaemM KOMaHabl Ha
HOBYIO 6a3y

- CepBep KaK 6yaTo yuacTBYeT B
CUHXPOHU3aLUn!

connected
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lar &4:
AKTyaNnn3auus
VAQJNIEHHON KONUMN

- PaboTaem yepes HOBYHO Ha3y

- ECNn eCTb CBA3b C CEPBEPOM,
KOMaAHObl TDAHCNUPYHOTCA B €ro
REST

connected
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Kondnukrol @

-> MocneagHun 3anucaswmm nodbexagaet (LWW)
- [lpnopuTeT yaganeHund

Nil 1l

o o
insert(3, d) del(1, b) remove insert(0, e)
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Concurrency control in groupware
systems, 1989

C.A. Ellis, S.). Gibbs

27 — dl.acm.org/citation.cfm?doid=67544.66963



https://dl.acm.org/citation.cfm?doid=67544.66963

Operational Transformation (OT)

abcd abcxd

o

insert(3, x)

del(1, b)

- B

abcd acd
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Operational Transformation (OT)

abcd abcxd
insert(3, x) del(1, b)
del(1, b) insert(3, x))

g~

abcd acd

29



Operational Transformation (OT)

abcd abcxd acxd
insert(3, x) 1) =del(1, b)
del(1, b) T() = insert(2, d))
abcd acd acxd
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- 1n306penn AN coBmec

HOTO peaak

TeKCcTa
-> Apache (Google) Wave, Google Docs
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- LWW — nnoxaa ®yHK

N9

Bce paBHO He OT

DAHCMOPMA

NI

- XPAHUM UCTOPUIKD N9 OTKATa BPYYHYIO
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Aerpagauun

1. Pa3mep meTafgaHHbIX BbIpOC

2. KnneHT 3axoTen aHHOTUPOBATb (POTOUKN

3. 3allen pa3roBop O peaakTin
B pealbHOM B

33

D0Bd

N JOKYMeE

DEMEHW

TOB
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OT He cnaceT

- KOHMNWNKTbl BCE PABHO HE UCKTHOYATCH
- (MYHKUMA TpaHChOopmaLnn - 3TO OUYEHb CITOXHO

- Kawa m3 Tonopa (dOPT, adOPTed, GOT, GOTO,
COT. ...)
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A comprehensive study of Convergent and
Commutative Replicated Data Types, 2011

Marc Shapiro & Co

36 — hal.upmc.fr/inria-00555588/documen t



http://hal.upmc.fr/inria-00555588/document

Tunbl AQHHDBIX!

> UOEeMMNOTEHTHbIe + KOMMYTATUBHbIE +
aCCoUMaTUBHbIE

-~ C onpefeneHHon npouegypouv CnuaHmng
> WUNWN C ONPeneHnem Hannymsa KOHMNnKTa
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Pa3Hble, HO OAMHAKOBbIE

> KOMMyTaTUBHbIe (comr

ﬁ

Crr

utative), c onepaunamm

RDT

> C XpaHeHuem coctoaHna (convergent) CVRDT
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Conflict-free Replicated Data Type (CRDT)

(1,dec) =0




Conflict-free Replicated Data Type (CRDT)

1 (1,dec) =0




Conflict-free Replicated Data Type (CRDT)

(1, dec) = (1,dec,inc)=1 (1, dec, inc, inc) = 2

(1, inc) I (1, inc, inc, dec) =

A.
inc v (1, inc, inc) = 3

1 (1,inc) (1, inc, inc, dec) = 2

inc (1,inc, inc) =3
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> cyeTyunk (counter)
-> perucTp (register)

-> Habopbl (set)
-~ rpadbl
> NX KOMOMHaAUNN
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KT0o y)ke ucnonbn3yer

> sriak Riak
-> SoundCloud roshi
> TomMTOoOM& TomTom
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http://basho.com/products/#riak
https://github.com/soundcloud/roshi
http://www.tomtom.com/

-~ He Ntobdble TUMNbl AAHHbIX
—~ KOHMNKTbI BCE e byayT

—~ C/INWKOM HOBbIW, Mano peann3aynn

- cbopKa mycopa

4y



> » Firebase

-> @ Realm Platform™
> @ Cloud
> @ Couchbase Moblle

> © Swarm*
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https://firebase.google.com
https://realm.io/products/realm-platform/
https://developer.apple.com/icloud/
http://couchdb.apache.org
https://github.com/gritzko/swarm

ol

1. Offline n realtime — 370 60/1bHO
2. 34paBbll CMbICT HE cnaceT

3. CepBep AO/MKEH y4yacCTBOBATb

4. BCTaHb Ha NNeynm rMmraHToB
5. He nonyymnocb — 4ynTam CtaTby
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epam> evgenil_kamyshanov@epam.com
¥ twitter.com/ptiz
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