|

- s

Uy

GopherChina2018

2 4

~




N

e What's Grab

o —MHIEHRERIE

o —MRIDMEARFZZRGEHAFE
e Whygo

o [EMEBII

o

QA



What's



R

5PN

|

I~




ZEHEAL(Supply, 81 #1)3E(Demand, f &)




MR E

|u.|~
rl?f

AT lfﬁﬂi



AR

72N\
| o
\ \

TRRk7IE #ERHN BRI A
\EFR sk | ZEEE EH—TRMN: 1) MPHRIEEERZIE 1) RERF-ITENE
35 ST 4 1) ETA/ETD — AN R BEHR OB 45 LG PUR-SER L L 3 Sas

2) HMIR PR

2)

—MNTEE
HMPEY S EHTE
7
Nomination(Recycle)

2)

S E|{thaBI APP
IR T HZ2HE 1Z1TIE
BHFIHEA

Nomination(Recycle)




AN4e] 1 2




R RO/

(Update Location)

=] Hl A& FRFD QﬁjLH‘U:Fé =HAE
TR FRENTS

(Nearby Search)
BT E AL
AL AR R A R

ATRAAERS

o AHEEM

MEHEZR 4T

O EEHEIKIERT

.]'l'oo‘l-"]

x

33

o O



1558 1
’\L




H A8 B A5

GopherChina2018

11



12



NearbyV1 - & #IRA

e Node.js + PostGIS

o R
o EMaEE
m ALBEER
m HETFR-Tree

o ZTEHIRFME —MFMN
o ST fARINERTH
o TAME
n SENRSZEERE

A RS RS

e L ns ]
(e (o] [l | [mslsia] ] [msisis] ] [mar]ris

(K


https://en.wikipedia.org/wiki/R-tree

BT RMNEFIRBZHEERT




NearbyV2 - Astrolabe

o fifETFHATNEEY—XHackathon

o R-Tree => Geohash
o Node.js => Golang
o PostGIS => Redis

e Geohash#¥m
o http://geohash.org/wtw6i89quz9y
m %R 31.292494, 121.533371
o (ERA—HEFFBRRTFELIRHIE
o B FHRETRIZHIGeohash=F#F £ IR E+H
m 2P % (Nearby)
e X FSortedSetfERangeZ=if

-

i

How to make one Astrolabe

15


https://en.wikipedia.org/wiki/Geohash
http://geohash.org/wtw6j89guz9y
https://owlcation.com/stem/History-of-the-Astrolabe-and-How-to-Make-One

NearbyV2 - Astrolabe

¢ E
o  J+&HGeohash
o IR T IH GeohashfZ{i%ZIRedisHzsetH
o ¥ |
o ITEMBR(m=/MVMENER ) FREVAE T /A LMW AIE R Geohash
o HETFRedis zset range$AB& 3R ER— L T # ;

o THEEEKIIMEAMTE
o fiERT HBLE D] EN
o EMEERST
m ~10ms
o THRAUEST RSB

How to make one Astrolabe

16


https://owlcation.com/stem/History-of-the-Astrolabe-and-How-to-Make-One

Astrolabe - ¥ ZE|o]&i

o NearbyHEMHEIR
o Geohash7E 7r &
T H 3 Bk AT

Level 2 Level 3

17



Astrolabe - ¥ ZE|o]&i

o HMEIK

o  Geohash7t 7~ & fft 3T Hi IH Bk 22

o RIMEMEMIE
o #HTFGeohashEFtHIRangeEHRE T BT E T — 14 SortedSet
o {HREIHABEARIRRESE K HRIBEE TN

e CPU/IOCEEST NEFIEEE
TREME R B AN S A B E EH M

18



19



NearbyV3 - Sextant

20



[ - E AR RAY 0] R0

FEREK
HERIER A

(Update Location)
J:EE‘J#IL%%%’J‘Q&?&HM:ﬁ
F M AL ARENES

1Z(Nearby Search)
B F 4L

A AMERS

o THERM

MEREE BT

O FEHEEER AMEERESIE

O\H'|'OO"|'"]O|%

21



M i S



Z & s£Sharding

Shardingit @& FZEE X5 FHARMR N2 MEFRMARSH R L

Sharding 7BC

= 7o |5 % B |

A ALE EIT 28RS R E| E — 1 Shard B A B S EREIRSSZT AL
Shardsc £ ERNFESH
1M ShardiziITEED21M TR E

23



o Chu Kang R

Nanyang
Polytechnic

4

\1l¥
FAIRE

Sharding=k k& - ZE[8] % 5|

o HhEKF MK 5 Bk E14 2 #Grid
o HGrid IDHRZ4EfResolution4 Bk |

» @ Macritchie Trail
o 7EGrid

Hh ¥R 2 (8] 4% Shard $# i
—AShard I EFZ#E T Cell

" Kang py Sengiana W™ A
Nanyang
13 Polytechnic

Gt o o

o K

EE— N EEEH A LLE H T 7E#Y ShardFICell SN G

@)

‘n-

N,

\ - 1 0dD@
v
S —

Junctiongb‘

PAYA

@ MacRitchie Trail

<02 Payoy, a2
ComfortDelGro §

TOA PAYOH

c?\\e‘sof‘ Rd \‘S@ 24
= Lo’



B% - Shard NTE RS

AT

Sharding

= Al L — RATTE cell

"] L4 #RLRUPBA 51

shard

cellO cell1

cell3 cell4

celle cell7

ConcurrentHashMap ConcurrentHashMap

GopherChina2018 25



Sharding

B - 9

\1l¥

RIE R4 E & HShard ID&Cell ID
= EF—XRFER—1 Cell
m EEFEHFUAEICelEALRUBAS

e E(Update Location)

o HE—RXEARFEMCCell

m FEMLE—XCell Efifx

m  BMALEICellJILRURAFI
v

5(Nearby Search)

Tt &3 Shard

X8 Shardfi 317 Nearby it &

m  RITEMSEETREKCe
m  FIEHCellhFEFHRITMN
o &, HWTopN

o O

o Chu Kang Ry

°  Nanyang
Polytechnic

4

o Uit anng

Nanyang
Polytechnic

0 Institute of

¥ Technical Education...

Bishan,‘-
Mo KioiPark

Junctiongbi

@ MacRitchie Trail

frie Rd 408 Payoy,

TOA PAYOH

HOUGANG

ComfortDelGro

nRA (%
ac?\\e‘so - " 26



ShardingZRlg - ;FE

LL]

o FETUHKIE

(@)

ZMRE N 25 0] B AL AT EER
BB — 1T LFREE N Cell B

L H M GoroutineZ ;52 Cell B i3 £
iR

27



Sharding3

AT

—H Mt A

O

O

Ketema algorithm
X #Replica

B /o)

(@)

(@)

A EI#IShard T Hl 3= I~ 41

B% - Shard % fid = BE

Shard@]Hl#=

shardO
HE 5K

shard1

B REShard A S BERTNE HR |0 1

LRk ERIE

shard2
Hhnig

TRANBES

GopherChina2018 28



B& - Shard% &

\1l>
FAIRN
| ==
oxr

AT

Sharding?

e ShardTable
o ¥t KShardiffTEHE RINE Byl
o —EMEFHEMAIEIEM AT
m  FAHGEARE T "TEE~ £ FShard

nodeO node1

29



o BMIUTREFHER LR

o Y% Resolution 2 K ShardJg/rShard

Shard Shard
01 10

Shard0 Shard1

Shard Shard
03 12

Shard Shard
Shard2 21 30

Shard Shard
23 32

GopherChina2018 30



Sharding?

AT

R

O

fNReplica

B% - Shard % fid = BE

nodeO node1

shard0 shard1
K ik

shard?2
SEHL

GopherChina2018

node?2

shard1
i

shard3
=135

node?2’

shard1
Frhnig

31



TN EL?



Tl

— B E K
o A%

X BRERTE
o BAOXMEZ=ZFRFSHIKT 2IER S LIMANETCD/ZKSF
o HTFGossipfIP2PXIEMLE E ol

KK



Tl
— %

O mREZ—HM
Gossip

o Serf
o  Write in Golang

34


https://www.serf.io/

Vil

o A—EIM
e Serf

o HFGossipfIMembership
m Gossip: /\#F, kK&, C*

Gossip Might Be Good

GopherChina2018 35


http://blogs.wgbh.org/innovation-hub/2016/6/2/mcandrew-gossip/
https://soundcloud.com/innovationhub/gossip-might-be-good

g2 iTE

o IE—EE
e Serf
o ETFGossipiIMembership
m Gossip: /\#+, &, C*
m  Membership: #EIHEEM KT =

36



g2 iTE

o IZXA—HE
o Serf
o ETFGossipiIMembership
m Gossip: /\#F, k&, C*
Membership: ¥ EIEEMET =
RAEN T R AR LUREREIZE AW & Fh

37



g2 iTE

o IZXA—HE
e Serf
o ETFGossipfIMembership
m Gossip: /\#+, k&, C*
m  Membership: HEIHEM LT =
. RAENT AR LUREEIEEA M LR
o  HIFEAEIM
m KEHNHERES
m F/PIRIRE
o Hi/false-positive(FEEFEME IR H)
o G4 false-negative(B#ERIEH)
m RERER
o FAREBRFZAM
m  IREREMSRIE

/

38



]

+

A —EE
Serf

O

(@)

E T Gossip#IMembership
A B A6

SWIM

(@)

calable \/Veakly-consistent Infection-style process group Vlembership protocol

n AR B RRE FHIEE R SN

39



SWIM

° calable
o PMEELAMIESZ WEKLNZERTSKIZEM
m HWNheart-beating#l#ll JEEBIERMEEH K

o eakly
o HEE—M% FRMERBITRNR GRS

o RERKWHFNEREIRS
e Infection-style

0 Gossip

o TMERBFERD ERER BT ERSEFE AT Nodes: 10K

H v

1E Y

o REAHALERET /\IH FIANNEERRGERER

o embership
o HIHEMELESR
40



Gossip Protocol in serf

e SWIM
o  BRERM
o (L&

choose k random
members
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may initiate. Some message contents excluded for simplicity.
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Figure 1. SWIM failure detection: Example protocol period at
M;. This shows all the possible messages that a protocol period
may initiate. Some message contents excluded for simplicity.
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Gossip Protocol in serf

SWIM: Scalable Weakly-consistent /nfection-style Process Group Membership
Protocol

Abhinandan Das, Indranil Gupta, Ashish Motivala*
Dept. of Computer Science, Cornell University
Tthaca NY 14853 USA
{asdas ,gupta, ashish}@cs .cornell.edu

Abstract

Several distributed peer-to-peer applications require
weakly-consistent knowledge of process group membership
information at all participating processes. SWIM is a
generic software module that offers this service for large-

1. Introduction

As you swim lazily through the milieu,
The secrets of the world will infect you.

Several large-scale peer-to-peer distributed process groups
running over the Internet rely on a distributed membership

scale process groups. The SWIM effort is d by the
lability of traditional heart-b protocols, which
either impose network loads that grow quadratically with
group size, or compromise response times or false positive
frequency w.rt. detecting process crashes. This paper re-
ports on the design, implementation and performance of the
SWIM sub-system on a large cluster of commodity PCs.
Unlike traditional heartbeating protocols, SWIM sepa-
rates the failure detection and membership update dissem-
ination functionalities of the ship protocol. Pro-
cesses are ed through an effi peer-to-peer peri-
odic randomized probing protocol. Both the expected time
to first detection of each process failure, and the expected
message load per member, do not vary with

e sub-system. Examples of existing middleware
systems that utilize a membership protocol include reliable
multicast [3, 11], and epidemic-style information dissemi-
nation [4, 8, 13]. These protocols in turn find use in applica-
tions such as distributed databases that need to reconcile re-
cent disconnected updates [14], publish-subscribe systems,
and large-scale peer-to-peer systems[15]. The performance
of other emerging applications such as large-scale cooper-
ative gaming, and other collaborative distributed applica-
tions, depends critically on the reliability and scalability of
the membership maintenance protocol used within.

Briefly, a membership protocol provides each process
(“member”) of the group with a locally-maintained list of
other non-faulty processes in the group. The protocol en-

1707.00788v2 [cs.DC] 3 Apr 2018

v

Lifeguard: Local Health Awareness for More
Accurate Failure Detection

Armon Dadgar

James Phillips

Jon Currey

{armon,james,jc} @hashicorp.com

Abstract—SWIM is a peer-to-peer group ip protocol
with attractive scaling and robustness properties. However, slow
message processing can cause SWIM to mark healthy members as
failed (so called false positive failure detection), despite inclusion
of a mechanism to avoid this.

‘We identify the properties of SWIM that lead to the problem,
and propose Lifeguard, a set of extensions to SWIM which
consider that the local failure detector module may be at fault,
via the concept of local health. We evaluate this approach in
a precisely controlled environment and validate it in a real-
world scenario, showing that it drastically reduces the rate of
false positives. The false positive rate and detection time for true
failures can be reduced simultaneously, compared to the baseline
levels of SWIM.

1. INTRODUCTION

Three key issues that any distributed system must address
are discovery, fault detection, and load balancing among its
D Group ip is an intuitive abstraction
that can be used to address all three issues simultaneously.
Members of a group and its clients are offered a dy: 11

prop: a Susp P 1, that trades i d failure
detection latency for fewer false positives.

However, our experience supporting Consul and Nomad
shows that, even with the Suspicion subprotocol, slow message
processing can still lead healthy members being marked as
failed in certain circumstances. When the slow processing oc-
curs intermittently, a healthy member can oscillate repeatedly
between being marked as failed and healthy. This ‘flapping’
can be very costly if it induces repeated failover operations,
such as provisioning members or re-balancing data.

Debugging these scenarios led us to insights regarding both
a deficiency in SWIM’s handling of slow message processing,
and a way to address that deficiency. The approach used is
to make each instance of SWIM’s failure detector consider its
own health, which we refer to as local health. We implement
this via a set of extensions to SWIM, which we call Lifeguard.
Lifeguard is able to significatly reduce the false positive rate,
in both controlled and real-world scenarios.

The rest of the paper is structured as follows: Section IT

updating view of the current group membership, and use this
view to perform actions such as request routing and state
migration.

SWIM [1] is a group membership protocol with a number
of attractive properties. It’s peer-to-peer design and use of
randomized communication make it highly scalable, robust
to both node and network failures, and easy to deploy and
manage. Its simplicity make it easy to implement and debug,
compared to many distributed systems protocols.

the of SWIM that lead us to use it,
and the kinds of scenarios where we have encountered this
problem. Section III describes SWIM and memberlist, the
implementation of SWIM that we use to evaluate Lifeguard.
Section IV describes the Lifeguard extensions to SWIM.
Section V describes the experimental evaluation of the compo-
nents of Lifeguard, individually and in combination. Section
VI describes Lifeguard’s relationship to prior work. In Section
VII we discuss the conclusions that can be drawn, and potential
future work.



https://www.cs.cornell.edu/~asdas/research/dsn02-swim.pdf
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A1 - go tool pprof

CPU Profiling

lect.go

535 (0.55%)
of 5065 (5.27%)

1.09s 0.46s

runtime
blockevent
mpro,

0075 0073%)

of 35 (3.12%)

runtime

chansend

chan.go
1435 (149%)
of 2765 (2.88%)

0.60s 0.12s

_ExternalCode
proc.go
23.43s (24.41%)

runtime
sellock.

runtime runtime
unlock
futex go lock _futex go
137s 0965 (1.00%)
of 4225 (4.40%) of 3,075 (3.20%)

2.11s

51s
v
runtime
siftdownTimer
time.go
5.42s (5.65%)
of 5.51s (5.74%)

runtime

runtime
pu

Tuntime
epollwait
sys_linux_amd64.s
2.195 (2.28%)
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