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1
. mongoDB ORACLE'
open-source, high-performance, M
schema-free, document-oriented H

database

Database -- Database
Schema free! Collection -- Table
Not schema-less!
Document -- Record
{
name: "sue", <+— field: value
age: 26, <+—— field: value
status: "A", <«—— field: value
groups: [ "news”, "sports” ] e—— field: value
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- BRBE

Expressive Flexibility
Query Language
‘Strong Scalability
Consistency
o Performance
Indexes
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Replica set

Client Application

Driver

Writes  Reads ﬁ%’]ﬁg@*@

S G
s < — Read (default)
Z o
[ J

* One Primary

— Write

Multi Secondary

— Replication (async)

— Read(set by query)
. Heartbeat

O
QPQ\\

Heartbeat
Secondary Ry g Secondary
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Sharding ol

e Shards
— Subset of data
— Instance or Replica set

nApp Server

* Config server

. | or more Routers — Balancer: migrate

-~ — Metadata and settings
hh‘**
(rep ica set)

* rangeé=>chunk<é=shard
e secondaryThrottle
Pt * waitForDelete

/" 2 or more Shards ¥ e Router server

(replica set) (replica set)

— query router
— cluster interface
— chunk split
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Sharding

chunk

— Collection level

e Splitting

— Only meta-data change

Shard A Shard B

11

Shard C

1]

* Chunk migration
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Sharding

* Range based

- :‘. -
{ x: minKey } {275} {x:25} {175} { x: maxKey }
* Hash based
)‘x?S} \1%'26} {x'??}
v v
| |
v 7 v
Chunk | Chunk 2 Chunk 3 Chunk 4
-+ > <% > > <4 -

@ MongoDB

Shard key

 Large Cardinality
* Low Frequency
* Non—Monotonically changing
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1 MongoDB p—p
Sharding voare | T2z
¢ summary

-INF Key space +INF
<€ >
chunk1 chupk2 chunk3 V/qghunk4 chunk5

Each chunk specifies a key range
Chunks together span the whole key space

Primary
DB

When the number of documents of a chunk are too large,

chunk need to split

Chunks are hosted in Shards

~

chunk1 W{ chunk3

J

-

chunk5 ‘ chunk9
\ J \ J
chunk7 ‘J
Shard1

Each shard is a Replica Set

When the chunks are not evenly distributed across shard,
chunk need to migrate

3
[ chunk8 J[ chunk4 |

|

chunk2

Shard2

chunk6

chunk10
chunk11

—

l chunk12 I

Shard3
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e — E' Glance

(7]
MongoDB _ "\ <

—MONJOLL o N eons
Driver K ] -
e

Pl;lc-nlt_cl;sal Security Control NG i' i'
sharding Cinder Neutron
\ cluster / NVS/CNS
o ﬂ
[ |
| I |
NAS 8
v,
: S5D SSD SSD
Disk Disk Disk

| | |
| | | |
! " | Lvm
| |
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mongos
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heatbeat heatbeat
sewndary secnndary
rima
.'E|FF192?E H=IP-192.168.03 secmndary E5EIP:192.168.0.3
FIIP:192.168.0. [ £ IP:192.168.
Pﬂmarrﬁm;rﬁirm&ﬁf
secaondary new primary
ElEIP:192 168.0.4 B =1P192.168.0.4

FE1IP:192.168.0.1

mongodb://root:***@192.168.0.1:27021/admin?replicaSet=mg163-582
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- BAUH-FHPURE (M%)
- THERH

MongoDB

Driver
mongos1 mongos2
A FRihiEE#RIUR: Bl5E1P:192.168.0.2 [El5EIP:192.168.0.4
mongodb:// ZzhiP:192.168.0.1 ZilP-192 168.0
root:neteasel3@192.168.0.1:27017
,192.168.0.3:27017 fadmin?
mongos1 EMHTIEZE R
MongoDB
Driver
Mg SURI ¢ 7wy - mongos1 mongos2
BB dh.ﬁ,ﬁ$y‘ [El5=IP-192.168.0.4
mongoch: F#IP:192.168.0.1 SZE0IP-192 16803

root:neteaselt3@192.168.0.1:27017
,192.168.0.3:27017 fadmin?
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o H L4 — lvm snapshot

' Openstack

PIRRFHES

ERMTEN $
ﬂ MongoDB Node

LVM2

\/ Volume Group:mongovg \/
Pysical Volume

Idevivdc DR REEH Idevivdc

Logical Volume \/ \/ \/

Idevimongovg/lvdatadisk /dev/imongovg/lvdata.snapshot

YIEE vs @

Idevimongovg/ivdata

MongoDB#i B £ MongoDB#i £ HiEganm

# i3k f&NOS

A

NOSHB S &
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- HEE S - Ak
- RPFEF
 fESecondary&1
« (A% PR#IQOS, Bl ikE BEsnapshot

- KM
o MHRRlocal 7
* MiFkoplog.rs
o MHIBR A 51 T4 1 H &
data/journal# ls -1h

100M May 7 16:41 WiredTigerlLog.0000000004

100M May 7 15:03 WiredTigerPreplog.0000000002
100M May 7 15:46 WiredTigerPreplog.0000000005 &Eié% NETE
vt ETEASE

data/journal# ||
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VAN R bRz
7 }#%ﬁ%{ﬁ At WIE S GRS R B G I A 0 O LS [ £
« P RE Primary?
o -Shard = M LERT

Tla: 5 [ ShardA, Datal;

Tlb: 5 JShardB, Data2;

Tlc: 5 JShardC, Data3; Data2% il F|ShardBiSecondary;

T2: ARG RESEE; Data3& #4EFIShardCljSecondary;

T3: 4ra%fShardA/B/C. Config ServerfJSecondaryff{LVM Snapshot, FFifHs%54E;

T4: DatalX | %|ShardAfSecondary;

T20 8] S 2 i A 2 Bl Tlam) 2 | !
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- HAEZ - ERGR
— or AR — B WU G LS ARSI R B O FL YT [ 5

« P RE Primary?
o #Shard= MIERS
Tla: 5 [/ ShardA, Datal;
Tlb: & [/ ShardB, Data2;
Tlc: 5T ShardC, Data3; Data2% fl|%|ShardBfSecondary:;
T2: HPIRG K& e, Data3% #|4 F|ShardCf{)Secondary;
T3: JrAl#ailShardA/B/C. Config Serverf{]Secondary oplog™ C 4 T2 /] A I EE: 2 S5 BLVM
Snapshot, FFaa¥EEHE; FrilShardB/C. Config Servert] LlSnapshot;

T4: Datal®#|F|ShardAfjSecondary;

T5: ShardAfISecondaryffiSnapshot, JHiE+5%dE;
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Shard A

AN
u

« _secondaryThrottle
& TR, chunk#4EERIAN S 2 H drshardPrimary i 5 (wt)
« _waitForDelete
@ chunk commitff, JEshardffjchunk®E A MR . MR EA R AL

Shard B Shard C
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MongoDB

BFEED - T EHGR
— 0 SR B
SEAHLES :

* _secondaryThrottle Afalse R BARShard Primary T, &AR&EHIE

Shard A Shard B Shard C
ate

Independent of the secondaryThrottle setting, certain phases of the chunk migration have the following

replication policy:

* MongoDB briefly pauses all application writes to the source shard before updating the config servers

ilsl—ﬁ.t. with the new location for the chunk, and resumes the application writes after the update. The chunk Take |t easy |
move requires all writes to be acknowledged by majority of the members of the replica set both before

and after committing the chunk move to config servers.

* When an outgoing chunk migration finishes and cleanup occurs, all writes must be replicated to a

majority of servers before further cleanup (from other outgoing migrations) or new incoming migrations

can proceed. m % NETEASE
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« HREHEIRE
— T RO EIEAIIEAH 1) 2 | 5
* Primary™ A
— A2/ H]Secondary T i
e i#idinitial syncse EE [E] 25

— MongoDB 3.4k A$E I : oplog bufferds
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« waltForDelete
_ ChunkiE B IEHOE 58 AEHE AL —

The RangeDeleter

The migration protocol does not necessarily cause the data on the donor shard to be
synchronously deleted after the migration completes (unless it is opted-in via the _waitForDelete
field in the moveChunk command). This is because it would require waiting for active queries using
data in the donated range to complete.

Instead, the RangeDeleter runs in a separate thread on the shard primary. The RangeDeleter So What?
deletes data in the donated chunk’s range once all cursors that were active at the start of the

migration have been exhausted.

If the shard primary crashes or fails over before the RangeDeleter has a chance to delete a range,
the documents in that range remain "orphaned” on the donor shard. This is because the
RangeDeleter does not persist or replicate the ranges it has yet to clean.

However, there is a cleanuporphaned command that can be issued against the new primary to
delete any such orphaned documents.
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- BB KE
- TRHEMERIRE
- B 17 . _waitForDelete

—  ChunlGE 7% I TH 84l 5720 JE i A A ER

‘ Openstack > $
MRS l

Snapshotii & — X WA fmongod
Crash.

HoExt kA Ao Snapshot,  Toi% ik
17 WAF R 5

\/ Volume Group:mongovg \/
Pysical Volume
Idevivdc DELBEDH Idevivde
Logical Volume \/ \/ \/
Idev! govglivdatadisk /devi govglivd

Idevimongovg/lvdata

MongoDB#{E & MongoDB#{E & HEERE
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NOSHR# & =
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heatbeat
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Replica Set
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o BRI A

« FHETTA

Frm:
votes:0
hidden: true
priority: 0

- new secondary

heatbeat
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TREDRE
LIE 30k 2
RAPIp ek

new secundaw]
heatbeat
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Replica Set /
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-+ RBIMRA RS A - i
— At C(FEEEND T
o THEUERE, RFEREENL, B EYH
A AR AR B0 5 AL L3RR mongod. B8R y:

1. 44 datavg i (vgchange -a y datavg) «

2. ¥ MongoDB %14l % mount F/ebs o
— ST
o P /AR TE TR N

— SHTY A B initial sync
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« WREBE -rafticE

— A TF-TiiMongoDBi%E I
Server 3
(term 1)
\\/\/l Term OpTime Ops
Server 1 1 Today 8:00 | X — 1
1 Today 801 | Y =2

Server 2
(term 1)

Term OpTime Ops
1 Today 800 | X =1
1 Today 801 | ¥ ~2
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« WREBE -rafticE

— A TFTiiMongoDBiE I
MV
Server 3
(term 2)

Term OpTime Ops

Server 1 1 | Today800 | X +~1
1 Today 801 | Y =2
2 Today 804 | X =3

Server 2
(term 2)

Term OpTime Ops
1 Today 800 | X =1
1 Today 801 | Y =2
2 Today 804 | X =3
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- HIREBER - SRR
— RO

* Secondary i =

— A5 A mongodFifl
— AR AR H

* Primary iy i

—  ACEE T DI PSP

— Secondary¥i B EHLEHL
— SO ERE I 26 FE

« ZHHAFENEN
« E 5 CPrimary
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Z MR 55 S )

- HREEBR -LH
— H/GECEEIHE

MM

Server 3
(term 2)
B Term OpTime Ops
Server 1 1 Today 8:00 | X ~ 1
(term 2) 1 Today 8:01 | Y«~2
Term 2 Today 804 | X =3
1
1 Server 2
2 (term 2)

Term OpTime Ops
1 Today 800 | X =1
1 Today 801 | Y =2
2 Today 804 | X =3
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- HREEBR -LH
- B IHFERNRI)

MM

Server 3
(term 2)
Term OpTime Ops
Server 1 s 1 | Today800 | X — 1
(term 2) 1 | Today8:01 | Y =2
Term OpTime Ops 2 Today 804 | X =3

1 Today 600 | X =1

1 Today 8§01 | ¥ =2 Server 2
2 Today 804 | X=23 (term 2)

Term OpTime Ops
1 Today 800 | X =1
1 Today 801 | Y ~2

A A B E B Ecount)AA—3? 2 | Today8:04 | X =3
88 2 NevEase
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- HREBR -t
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)

. heatbeat

[
\“ i ‘
Replica Set /

‘ WIRE g
FIRED m
\ FA T g \
\ primary new secnndar'_.r]

b
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. REFRH

— Write concern

Driver

>

{ w: <value>, j: <boolean>, wtimeout: <number> }

IIAA

e W - number of mongod instances that

asuodsay

acknowledged the write operation

\d

Apply

. _ _ Primary
e j-acknowledgement that the write operation

has been written to the journal

a1ed)|doy
a1ed/|doy

e

e wtimeout - time limit to prevent write operations Secondary

from blocking indefinitely

g

Secondary

“‘\ “‘\ “‘\ {7 M “‘
>
©
o
<
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. REFRH

— Read preference

primary (by default)

1.
. 1.2 l
2. primaryPreferred 9345 45 2.3.4.5.
3. secondary & anary S,
W CQOO
4. secondaryPreferred ;y/' \\‘
5.

Heartbeat

nearest (least network latency) Secondary < > Secondary

MOHQODB 3.4 maxstalenessSeconds ( >= 90 seconds)
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@ MongoDB

— Read Concern

The following read concern levels are available:

level

"local"

"majority"

"Tinearizable"

Description

Default. The query returns the instance’s most recent data. Provides no guarantee that the data

has been written to a majority of the replica set members (1.e. may be rolled back).

The guery returns the instance’s most recent data acknowledged as having been written to a

majority of members in the replica set.

The query returns data that reflects all successful writes i1ssued with a write concern of
"majority" and acknowledged prior to the start of the read operation. For replica sets that run

with writeConcernMajorityJournalDefault set to true, linearizable read concern returns

data that will never be rolled back.
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ERIES

MonngB ’T*””” H

v Y

» ARIEHM T, db.isMaster()IREUE 215 &

mgl63-582: PRIMARY> db 15Master()
i

"hosts" : [

"10.173.33.6:27021",

"10.173.33.59:27021",

"10.173.33.58:27021"
1,
"setName" : "mgl63-582",
"setVersion" : 103288,
"ismaster" : true,
"secondary" : false,
"primary" : "10.173.33.6:27021",
"me" : "10.173.33.6:27021",
"electionId" : ObjectId("7fffffff0O00000000000001"),
"lastWrite" : {

"opTime" : {

"ts" : Timestamp (1499739032, 1),
"t" : NumberLong(1l)

}F

"lastWriteDate" : ISODate("2017-07-11T02:10:
}l
"maxBsonObjectSize" 16777216,
"maxMessageSizeBytes" : 48000000,
"maxWriteBatchSize" : 1000,
"localTime" : ISODate("2017-07-11T02:10:34.8237"),
"maxWireVersion" : 5,
"minWireVersion" : 0,
"readOnly" : false,
'ok" 1

mongodb://root:***@10.173.33.6:27021/admin?replicaSet=mg163-582

mgl63-582:SECONDARY> db.isMaster()
{
"hosts" : [
"10.173.33.6:27021",
"10.173.33.59:276021",
"10.173.33.58:27021"
1,
"setName" "mgl63-582",
"setVersion" : 103288,
"ismaster" : false,
"secondary" : true,
"primary" : "10.173.33.6:27021",
"me" : "10.173.33.59:27021",
"lastWrite" : {
"opTime" : {
"ts" : Timestamp(1499739072, 1),
"t" : NumberLong(1l)
1

"lastWriteDate" : ISODate("2017-07-11T02:11:

}F

"maxBsonObjectSize" 16777216,
"maxMessageSizeBytes" : 48000000,
"maxWriteBatchSize" : 1000,

"localTime" : ISODate("2017-07-11T02:11:20.520Z"),
"maxWireVersion" : 5,

"minWireVersion" : O,

"readOnly" : false,

ok" : 1

EEETETY l.'
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- Wik E
— I AR
o Tieftets, KA H3MN EHAmongos
e fiE A/DTF240mongos, SEENLSSVT B E AT

monQDS} db.1sMaster()

{
"ismaster" : true,
"msg" : "isdbgrid",
"maxBsonObjectSize" : 16777216,
"maxMessageSizeBytes" : 48000000,

"maxWriteBatchSize" : 1000,

"localTime" : ISODate("2017-07-11T02:17:42.473Z"),
"maxWireVersion" : 5,

"minWireVersion" : 0O,

"ok" : 1
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« ZmongosirH, MFSEAFEEZE5
« SR KE BiEAL
— readPreference

— writeConcern

At g
— SFST

HLAm AL E

* maxPoolSize
o Sl
~3 T
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