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; event is known

time = time + 1;
o SHMTLATER | B ILPARRBAEIR | BiEEBIEcounter event happens

) s e A et L g o send(message, time);
Counteri®BiZ | NS ASER ; IWRIEBSLAIRY B ERY receiving a message

» LCRESE{ERIhappen-beforexz , ELYNAT , B2F1C3 (message, time_stamp) = receive();
time = max(tlme stamp time) + 1;
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HPIERAT 8] pt.j H,2wall time

Initial 1.j := 0; ¢.j :=0 * Receive event of message m

. Send or local event =1

=1 J = max(l'.], .m, pt.));
J == max(l'.], pt.j); F(lj==I"j==1m) THEN c.j :=max(c.j, c.m) + 1
F(lj==Ij) THEN c.j:=cC.] + 1 ELSEIF (lj==I.j)) THEN c.jj=cCc.j + 1
ELSE c.j := 0; ELSEIF (I.j == I.m) THEN c.j;=c.m + 1
Timestmap with |}, C.] ELSE c.j =
Timestamp with 1.}, C.]
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Coordinator Participant ° PrepareBﬂEﬁ

o« AT RERNPTEES5VEUET mXprepares
Prepare
\ - %

Force Write

Prepared Record . HURTEEAKES , RERD

=<\
Force Write ° EI:KEIEQB) | -Eﬁ
Decision Record
« MEAT RIEIFMBE=5S20ET =AYpreparefy,
Nfa , BREUET RIE
» NRBHIET RIRETprepare , BAIFEZS

Write non—forced e Sy S e =2
End Record SEET mZAabortE53

i

Forc_e.Write
Decision Record

SBOrFDFQMO

From “Atomic commit protocols, their integration, and their optimisations in distributed database systems”, International
Journal of Intelligent Information and Database Systems 4(4):373-412 - September 2010
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Reserved Physical timestamp in milliseconds since epoch, Logical counter,
bits (2743)/1000/60/60/24/365 = 279 years 2M6 = 65536 HLC HLC HLC
begin 1000 , O 1001, 10 999 , 20
5 bits 43 bits 16 bits
Select * from t1 1001, 10 1000, O

Insert into t1 values
(#ET =1 only )

Insert into t1 values
(#ET =2 only )

Prepare®iizTo 521 1002 , 0

(ThEE )
Prepare#iizTo 222 1001, O
CommitaiiE T = 1 1002 , O

(1002, 0) ==

TEACATIE]

CommitaiiE o =2 1002 , O
IR[BIVET = 1002, 0
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Read sql : select * from t1 (BESEWT1 , T2, T3, T4RU4ES

HLC service: 103 ypdate to
/T~
T1 Context: 12 Context: 13 Context: / T4 Context: |
(key1, v2) (key2, v2) (key3, v3) (key4, v4)
T2 :xid2 T2xid3 T4:xid4
Eﬁ% commit_ts:101 N/A prepare_ts:102
/ Read table
Table t1 :
Key1(93) - old_v1
Key2(xid2) =2 v2
Key2(36) = old_v2
Key3(xid3) > v3
Key4(xid4) - v4
Key4(78) - old_v4

mipm=Th o |
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1000
read with
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. HETR

HLC service:
1000

read_snapshot:1

000 17

HLC#Z 857 Z!/1000

read with
snapshot 1000

, T3HY

T3k preparehi = , ZBHgkey3AY1sEHY,

commit_timestamp>prepare_timestamp>1000

T35k preparefRAN=998 , /\Fread snapshot , EEZ
F 2B Atcommit_timestamp>1000 , A<52EY,

O

IR

(TAEFREVRIERZAS102 , /A F-1000

209E © (key4, v4)

o ghE A
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| BRI | $RACHRANE J91000<=read snapshot

O

=X

2R3l BIRAS/INT5F
sl 4B - (key40, v40)
2019/5/08-1C JtRFEEIEmFmamn

1000
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HiRT =2
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Try update  HLC service 1002
Ng'need
13 Context: T4 Context:
(key30, v30) (key40, v4)
% T3:xid2 T4:xid4
prepare_ts:998 N/A

Table t1 :

Key30(xid2) - v30
Key40(1000)-> v40
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. RERBHIES - Peak TPS = 2A16/2/0.001 = 3 F
w2 5ms . Peak TPS =2/16/2/0.005 =685
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