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void T1 () void T2 ()
{ {
1f (x2 == 0) 1f (x1 == 0)
xl = 1; x2 = 1;
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Figure 4. FaRM commit protocol with a coordinator C,
primaries on P;, Ps, P3, and backups on 51, B2, B3. P; and
P> are read and written. F5 1s only read. We use dashed lines
for RDMA reads, solid ones for RDMA writes, dotted ones
for hardware acks, and rectangles for object data.



100000

1 2 3

5

RPC
80000 ub
UD+thread
B UD-+thread+pri
S 60000}
3
&
< 40000}
LL]
20000}
0 ! 1 = =

10 100 1000

Lease duration (ms)

Figure 16. False positives with different lease managers




[ZookeeperJ
A

suspect S;
Update <9, ...> to
<10, {7,52,S4<. ; CM=5,> stop RDMA reads to S,
CM=S, \ff REMAP « \_z_ \// / /4 \ Z
(3 ™
S, % 3%
: [CsADesmed e /& 3%
| VAV /| ’
L
S, =
1.SUSPECT 2.PROBE 3. UPDATE 4. REM 5.SENDNEW 6. APPLY NEW 7. COMMIT NEW

CONFIGURATION  REGINS CONFIGURATION CONFIGURATION CONFIGURATION

Figure 5. Reconfiguration

Las] O imarg Quamage G\.‘
Last Loglica Chamye EY3



P

— 7. DECIDE
region is active f \
\ VOTE
3. FIND _ t& ;.é
1. BLOCK — 2. DRAIN RECOVERING = » - )i s Q z
NEW- = \TXS)‘ LOCKS %S |
NEW (CONEIG %J fetch missing 5. % s ?t%
CONFIGY “commiT ‘-Ld transactions REPLICATE 5%% %
iy LOGS Q Q9 =
Q 0D = -
- TR -
B, 1. BLOCK\* 2. DRAIN /' U v \
B, 1. BLOCK ¥— 2. DRAIN
Figure 6. Transaction state recovery showing a coordinator
C, primary P, and two backups B and B>



Vsle
- (oMwm, ‘ "()(\‘W‘ L‘j

- Comm i & '\pad,u()
—lock

- kot

- (\U\Alz‘-eé

- uv kuo'vw/\

“When ko Comnty |

~TF You see one Commid Qlimdig
_ Owne Cowwil- oatkuy Ind MO ;1.,,;-}/




140¢
120t al
0 100y v data-rec-start
= : data-rec-stai . 3| suspect i Y2 bh.3sS
2 go|SUSPec 41.8ms 2 e i
) : o T :
= grgfni G gg—gﬁgge 2 | probe . all-active
A o Rz i
O zookeeper : : : . i config-commit O i =
d0r. “SMms if; . etams zookeeper i . iconfig-commit
D1 o 1t 4.1ms : :15.4ms
20| T e
0 , T : i oL | S | i | ,
-20 0 20 40 60 -40  -20 0 20 40 60 80 100 120
Time (ms) Time (ms)
(a) Time to full throughput (a) Time to full throughput

Fig. 9 (TATP) Fig. 10 (TPC-C)



Latency (us)

1000

——+ Median .
+ -+ 90th i
800} ¢
|
1
*
600} s
!
"i
400} /
_,0
200} T
.-"'J’r
0-4*—0-—“_.”-
OL_e—= p— . ® . =’-—j
0 30 60 90 120

Operations [ us

Figure 7. TATP performance

6000 +—e Median
+ -+ 99th
5000¢
» 4000
=
-
J
E 3000
[1y]
-
2000
1000} $gcucig P —
e - >
0 |
0 1 2 3
Operations / us
Figure 8. TPC-C performance



