Arcus Collection 7| =1
Open Source &=t

St=& / Naver Labs

2014. 03. 13

LIA[B|S



=Py

1. Arcus 20H

I

2. Arcus Collection (£0al, b+tree collection)

3. Arcus Open Source

NAVER



1. Arcus 2K

NAVER



Arcus ?

Memory Cache Cloud (developed by Naver Corp.)
v' memcached J|Bt2| key-value cache cloud

v" In—-house development : 2009 ~ & X|
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Memcached CHH| Arcus JHE AlSt=S

= Zookeeper J|Bt2| Cloud &4 & 22|

v’ Elastic — node F=J/AHHl, automatic failover

= Prefix Jls & & - delete, stats
v A prefix in key string : <key> => <prefix>:<subkey>
= Collection - List / Set / B+tree
= Small memory allocator
= Sticky Item

= Eagger Item Expiration

&
0

» =X configuration(memlimit, maxconns, )

n jtem =4 X3|/HZE
= [Front caching at client, -
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Arcus Architecture

Applications Cache Cloud
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.+1 Unified Cloud Admin
) (Zookeeper ensemble)
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Arcus Stats

= The number of clouds
v H=er 140 K

= The total memory used
v =10 T8

= The number of operations

v’ 2208t ops / sec (25 3Al&)
v 220 *» 3600 * 16 = 1267< ops / day
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Arcus Misc

= Supported OS — Linux Only
v CentOS 64 bit

= Supported Clients
v Java, C

= Supported Server Protocol

v" Ascii protocol only
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2. Arcus Collection (B+Tree Collection)
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Arcus Collection

= Simple Key—Value Item
v |tem : < key, single data >
v' Operation : get/set/delete/:

= (Collection item
v' |tem: < key, a collection of elements >
v Element : < single data >

v' Operation : create/drop/insert/delete/get/---
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Collection & &

& =K
List = Double linked list 2 &
= List index J|EF2| element &2
Set = An unordered set of unique data
= Membership checking (0, & 7 & &)
» Extendable hash table 2
B+Tree = An ordered data set based on b+tree key
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bkey(b+tree key) J|EH2] range scan (with filtering)

Position J|Bt2| range scan
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B+Tree Collection 1 £

= B+Tree Collection 224

<key, b+tree info>

= B+Tree Meta Info

8 bytes unsigned integer / variable length(1~31) bytes array

Optional element flag, used as filterable field

v’ ecount, bkey type, - o
v' root node address .
= B+Tree Element 72X =
bkey = B+tree key, unique value in b+tree.
[eflag] | =
= Variable length(1~31) bytes array
data -

Cta= J&/X 3| 59| data field (max 4KB)
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B+Tree Collection =4

= B+tree colleciton &4

v' maxcount, maxbkeyrange, overflowaction, -

= maxbkeyrange

v' Maximum bkey range allowed, default: O(disabled)

v Oll) Al2E 2&2l post M& b+treell =2 22Xl GI0IH B 22
> maxbkeyrangeE 22 X2 &A% (bkey= post M4 Al2+ JtH)
> New bkey =Jt => maxbkeyrange & At & old bkey At=s A1 K|

= overflowaction

v' smallest_trim, largest_trim, error
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Arcus Collection &

&t

= B+tree collection ™ AF

v’ create / drop

= B+tree element A4t
insert/upsert
update

delete

get

count

<X X N X X

incr/decr
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v" find position
v' get by position
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Bkey J|Bt2| X3

= B+tree get

v’ <key, bkey_range, [eflag_filter,] [[offset,] count]> => elements

bkey_range

[eflag_filter]

[ [offset,count]
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Mandatory, ascending or descending 22| Jt=s
Ex) 100..200, 200..100, 0x00AA..0x00FF

Optional filter condition
eflag 2= gt/& Ml gt0ll CHSt filter A
[bitwise operator +] comparison operator
v' bitwise : AND, OR, XOR
v’ comparison: EQ, NE, LT, LE, GT, GE, IN, NOT IN

Optional, skip count 2} retrieval count & Al
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Position 7|8t H AF

= B+tree find position
v <key, bkey, order> => position

v’ <order>: asc | desc

= B+tree get by position
v’ <key, order, position_range> => elements

v’ <order>: asc | desc

|0, b+tree nonleaf nodec=

==

&) Position J|BF HAS] HIZ2ZE 2
= # of elements 32 E &

2t lower sub—tree0fl =i ol

Xl
NAVER
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B+Tree & 1) Bkey J|8t2 X3

= SNSZ| timeline MBIAS
= B+tree element & &
v’ Bkey: post &i& A2t
v’ Eflag: post category H Al
v’ Data: post &
= X3 R WS
v Example 1) =2 209 post £ 3
> Get : <key, 20201231..19000101, 20>
v’ Example 2) <, 0l=0 28 &2 204 post =l

> Get : <key, 20201231..19000101, 0, EQ, °or.0l=", 20>
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B+Tree & 2) Position 7|82 X3

= Ranking AlAE!

= B+tree element 82

v' Bkey: score
v’ Data: User info
» A3 RE UHS

v Example 1) Score &% JI& 1018 ~ 12052 AFEX £
> Get by position: <key, desc, 101..120>

v’ Example 2) S& score 20l 10Z 2 AtES Xt £3
» Find position: <key, bkey, desc> => 300 O|ct JI&
> Get by position <key, desc, 290..299>

ol
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B+Tree & 3) Record /# X

= olL}S| Record & &

v’ <field name, value>, --- <field name, value>

v Field name: bkey& encoding
v’ Field value: data 20 M&
= Record &3l
v <key>= S& record & &4
v &Il field &3] : bkey rangeE Zl A, =W g2 XIE
v 22 field X3 : single bkeyZ 3| L= bkey rangeE X3
> & L=2lE field name& bkey comparison & M= 0|=20ot%

£ encoding 2R
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3. Arcus Open Source
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HIOIHH & Open Source &0

= Arcus Open Source =H| =
v HIOIHE 2& Open Source SWE AIEZ0tH ABIAE I E
v et AM, Open Source SW MAMXIZ A2 JIH= EAHst 2

=
| =

= H|IOIHS] Open Source SW=
v Cubrid — Disk based DBMS
v' Xpresskngine — Contents Management System
v nGrinder-d8=s 58 &
v Jindo — Javascript Library
v 120l 0 OSS=
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Arcus Open Source

= Open 0l& : 1~2& U
= Open WHE
v" Arcus cache server & Java/C clients
v’ Zookeeper library with Arcus modification
v Arcus monitoring system, --
= DI =1t
v ABIA JHNZ A DBMS 2/ 0l Cache Solution®2 Z =~
v Arcuse= =L Z[=2] Open Source Cache Solution.
v U B ABIA JHE 2 B2 240 Ve A= DI,

v Open Source SW & & & X 24
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Arcus &

&, MEEH0IH

Open Source SW AHHIS Jls, 3

ol sd

FEH=E &M

Open Source SW CIA]

v" Not Free SW=> &%
v Maintainer, Contribution, Community,

- gastE 4 .

= XNHHO YA
(Open Source) System SW2F AHIA Jfjetol &N & 2|
v OHEE D NRE2 SW Y &4 T4 2 SWOe X 24
A JHEO D10

SEAF => (42 A H]
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Thank You !!
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