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Database throughput
300k cpm

200k cpm

100k cpm

Ocpm

17:30 17:32 17:34 17:36 17:38 17:40 17:42 17:44 17:46 17:48 17:50 17:52 17:54 17:56

" INSERT | UPDATE

Database response time
0.075 ms
005 ms %

0.025 ms

o ms T T T T T T T T T T T T T T
17:30 17:32 17:34 17:36 17:38 17:40 17:42 17:44 17:46 17:48 17:50 17:52 17:54 17:56

= UPDATE = INSERT

~3333 write ops/s 0.07 - 0.05 ms response
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Dashboard

MongoDB Dashboara

8 74.96 25.51 876.70 729.27 3,515.47 0.00

rs2a - System: Disk usage (/mongodbdata): 80%

pb1 - pbi1a = 42% @000 L1031cB8 = 1.42GB 4 1.66GB 7,794 &£.0/0
pt

ob1arbiter pb1b

0 - ¥is D2s W2s
set1 - rs1b — 40% ©0.00 L113.00M8 = 40.00MB 4 755G ~ 7,168 &«.0/0

rsia Sl ter rsig

D0s "Os 0- ¥1is D3s Wis O2h "Os

rsZarbiter rsZb 1SZ2C rszZd

0 - ¥0s D1s W1is D1s Vis D2h Wis

= 19% @0.00 LI10.77c8 = 1.40cB 4 6.79GB 7,064 <£.0/0

rs3arbiter rs3b rs3c rs3d

0 - ¥1is D1s W1is D1s ©1is O2h WOs






MonqoDB at Server Densi

® 27 nodes




MonqgoDB at Server Densit

® 27 nodes

* June 2009 - 4yrs
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MonqgoDB at Server Densit

® 27 nodes

. MySQL -> MongoDB —



MonqgoDB at Server Densit

® 27 nodes

. MySQL > MongoDB

* 20TB data per month
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EC2 IO Glgablt Ethernet
Cluster Compute

High Memory Cluster

Cluster GPU
High /O
High Storage

Single Public and Private Ports (2 ports total)
10 Mbps Ports $0.00
100 Mbps Ports $0.00

1 Gbps Ports $20.00

10Gbps Ports* $100.00 |

*Where available/Must meet hardware requirements

Dual Public and Private Ports (4 ports total)
10 Mbps Dual Ports (20 Mbps max. throughput)*
100 Mbps Dual Ports (200 Mbps max. throughput)*

1 Gbps Dual Ports (2 Gbps max. throughput)*

*Where available/Must meet hardware requirements
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Result set size




Normal 0-100Mb/s

Replication (Initial Sync) Burst +100Mb/s

Replication (Oplog) 0-100Mb/s

Backup Initial Sync + Oplog

o ik 2 | ] 1 r!»., Rasosi » J—




,_",';4‘. .._:~‘E i Py

-.
15/05/13 07:42:23 dav1d@mtx2—md1a ~: ping mtx2-md2a
PING mtx2-md2a.wdc.sl.serverdensity.net (10.56.164.87) 56(84) bytes of data.
164 bytes from mtx2-md2a.wdc.sl.serverdensity.net (10.56.164.87): icmp_reqg=1
64 bytes from mtx2-md2a.wdc.sl.serverdensity.net (10.56.164.87): icmp_req=2

time=0.472
time=0.570

64
64
64
64
64

from
from
from
from
from

bytes
bytes
bytes
bytes
bytes

mtx2-md2a.wdc.sl.serverdensity.net
mtx2-md2a.wdc.sl.serverdensity.net
mtx2-md2a.wdc.sl.serverdensity.net
mtx2-md2a.wdc.sl.serverdensity.net
mtx2-md2a.wdc.sl.serverdensity.net

(10.56.164.87):
(10.56.164.87):
(10.56.164.87):
(10.56.164.87):
(10.56.164.87):

icmp_req=3
icmp_req=4
icmp_reqg=5
icmp_req=6
icmp_req=7

time=0.425
time=0.398
time=0.623
time=0.444
time=0.297

~C

- mtx2-md2a.wdc.sl.serverdensity.net ping statistics —

7 packets transmitted, 7 received, @% packet loss, time 5997ms
rtt min/avg/max/mdev = ©0.297/0.461/0.623/0.101 ms
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15/05/13 07:42:23 dav1d@mtx2—md1a ~: ping mtx2-md2a

PING mtx2-md2a.wdc.sl.serverdensity.net (10.56.164.87) 56(84) bytes of data.
(10.56.164.87):
(10.56.164.87):
(10.56.164.87):
(10.56.164.87):
(10.56.164.87):
(10.56.164.87):
(10.56.164.87):

164
64
64
164
64
64
64
~C

bytes
bytes
bytes
bytes
bytes
bytes
bytes

from
from
from
from
from
from
from

mtx2-md2a.wdc.sl.serverdensity.net
mtx2-md2a.wdc.sl.serverdensity.net
mtx2-md2a.wdc.sl.serverdensity.net
mtx2-md2a.wdc.sl.serverdensity.net
mtx2-md2a.wdc.sl.serverdensity.net
mtx2-md2a.wdc.sl.serverdensity.net
mtx2-md2a.wdc.sl.serverdensity.net

- mtx2-md2a.wdc.sl.serverdensity.net ping statistics —
7 packets transmitted, 7 received, @% packet loss, time 5997ms
rtt min/avg/max/mdev = ©0.297/0.461/0.623/0.101 ms
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icmp_req=1
icmp_req=2
icmp_req=3
icmp_req=4
icmp_reqg=5
icmp_req=6
icmp_req=7

Al

time=0.472
time=0.570
time=0.425
time=0.398
time=0.623
time=0.444
time=0.297

15/05/13 08:13:27 david@mtx2-mdla ~: ping mtx2-md1b
PING mtx2-mdlb.sjc.sl.serverdensity.net (10.52.8.160) 56(84) bytes of data.

64
64
" 64
64
| 64
64

bytes
bytes
bytes
bytes
bytes
bytes
bytes

from
from
from
from
from
from
from

mtx2-mdlb.sjc.sl.serverdensity.net
mtx2-mdlb.sjc.sl.serverdensity.net
mtx2-mdlb.sjc.sl.serverdensity.net
mtx2-mdlb.sjc.sl.serverdensity.net
mtx2-mdlb.sjc.sl.serverdensity.net
mtx2-mdlb.sjc.sl.serverdensity.net
mtx2-mdlb.sjc.sl.serverdensity.net

(10.52.8.160):
(10.52.8.160):
(10.52.8.160):
(10.52.8.160):
(10.52.8.160):
(10.52.8.160):
(10.52.8.160):

- mtx2-mdlb.sjc.sl.serverdensity.net ping statistics —
7 packets transmitted, 7 received, 0% packet loss, time 6007ms

rtt min/avg/max/mdev

71.780/72.000/72.158/0.235 ms

icmp_reqg=1
icmp_req=2
icmp_req=3
icmp_req=4
icmp_reqg=5
icmp_req=6
icmp_req=7

ttl=54
ttl=54
tt1=54
ttl=54
ttl=54
tt1=54
ttl=54

Cross USA Washington, DC - San Jose, CA

time=71.7
time=72.1
time=71.9
time=72.1
time=71.9
time=72.0
time=71.9




Location

Within USA 40-80ms

Trans-Atlantic |00ms

Trans-Pacific 150ms

Europe - Japan 300ms
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Failover

® Replica sets
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Location Ping RTT Latency

Within USA 40-80ms

Trans-Atlantic |00ms

Trans-Pacific | 50ms

Europe - |apan 300ms
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.‘ Reilication Lag
n M

1. Reads: eventual consistency|




.‘ Reilication Lag
L

1. Reads: eventual consistency|
-‘_...

2. Failover: slave behind
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.‘ Reilication Lag
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1. Reads: eventual consistency|
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2. Failover: slave behind
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Slave behind

Failover: out of date master

David Mytton

PEEEGE Devices Services Alerts Users Plugins Account Try sd v2 sd v2 Notifications Support

=000M8 4 1.95c8 ~ 5
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MongoDB WriteConcern

° Safe o defaul e o
. ’ &N |4 \
| Pl £ .

from pymongo 1mport MongoClient
connectlon = MongoClient (w=int/str)

Fye ¥

\ ‘ i .

5 }"j" 3
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3 c s Veyasl
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. \:v
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-
e

" value Meaning
0 Unsafe

I Primary

Primary + x| secondary

Primary + x2 secondaries



MongoDB insert() Performance (w flag)

0.400

0.350

0.300

0.250

0.200

Execution Time (ms)

+

++t +
0.150 +

+ +
+ +

+
+ R T TTTTE. ) M*M*W+mﬁm o W’m m"m

+ gy

0.100
+

+”W"’mm WWM+MWW+WWW

0.050

+ w=0 Spinning + w=1 Spinning



1d

"someSet",

members : |
{ 1d : 0, host "A", tags {"dc": "ny"}},
{ 1d 1, host "B", tags {"dc": "ny"}},
{ id 2, host "C", tags {"dc": "sf"}},
{ 1d 3, host "D", tags {"dc": "sf"}},
{ 1d 4, host "E'", tags {"dc": "cloud"}}
]
settings : {
getLastErrorModes : {
veryImportant {"dc" 3},
sortOfImportant {"dc" : 2}

}

}
> db.foo.insert ({x:1})

> db.runCommand ({getLastError : 1, w "veryImportant"})



(AorB)+ (CorD)+E

_1d "someSet",
members
{ id 0O, host "A", tags {"dc": "ny"}},
{ 1d 1, host "B", tags {"dc": "ny"}},
{ id 2, host "C", tags {"dc": "sf"}},
{ 1d 3, host "D", tags {"dc": "sf"}},
{ 1d 4, host "E'", tags {"dc": "cloud"}}
]
settings {
getLastErrorModes {
veryImportant {"dc" 3},
sortOfImportant {"dc" : 2}
}
}
}
> db.foo.1insert ({x:1})
> db.runCommand ({getLastError 1, w "veryImportant"})



(A+C)or(D+E)..

_1d "someSet",
members
{ id 0O, host "A", tags {"dc": "ny"}},
{ 1d 1, host "B", tags {"dc": "ny"}},
{ id 2, host "C", tags {"dc": "sf"}},
{ 1d 3, host "D", tags {"dc": "sf"}},
{ 1d 4, host "E'", tags {"dc": "cloud"}}
]
settings {
getLastErrorModes {
veryImportant {"dc" 3},
sortOfImportant {"dc" : 2}
}
}
}
> db.foo.1insert ({x:1})
> db.runCommand ({getLastError 1, w "sortOfImportant"})
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Amazon EC2 Instance Types

Standard On-Demand Instances Linux/UNIX Usage
—_— s s 32-bit = Don’t Use
Large $0.34 per hour

Extra Large $0.68 per hour &_

Micro On-Demand Instances
High-Memory On-Demand Instances

Extra Large $0.50 per hour

‘\
Double Extra Large $1.00 per hour ;“' _

Quadruple Extra Large $2.00 per hour
High-CPU On-Demand Instances

TMedium $6-+7-per-hour— 32-bit = Don’t Use
Extra Large $0.68 per hour
Cluster Compute Instances \ ngh CPU not
Quadruple Extra Large $1.60 per hour necessary

Cluster GPU Instances

Quadruple Extra Large $2.10 per hour

4 LLL\JLLbUUU

http://www.slideshare.net/jrosoff/mongodb-on-ec2-and-ebs



http://www.slideshare.net/jrosoff/mongodb-on-ec2-and-ebs
http://www.slideshare.net/jrosoff/mongodb-on-ec2-and-ebs

Queries/s with Nonfaulting Writes (1.8 vs 2.0)

3500
3000
2500
2000
v
>
2 ¢ qgps(1.8)
Q
8 B gps(2.0)
1500 Expon.(gps (1.8))
Expon.(gps (2.0))
1000
500
0
0 500 1000 1500 2000 2500

Nonfaulting Writes/s

http://blog.pythonisito.com/201 |/12/mongodbs-write-lock.html



http://blog.pythonisito.com/2011/12/mongodbs-write-lock.html
http://blog.pythonisito.com/2011/12/mongodbs-write-lock.html

Queries/s

3500

3000

2500 -

2000

1500

1000

500

Queries/s with Faulting Writes (1.8 vs 2.0)
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Faulting Writes/s

70

¢ qps(1.8)

B gps(2.0)
— Expon.(qps (1.8))
— Expon.(qps (2.0))

http://blog.pythonisito.com/201 |1/12/mongodbs-write-lock.html



http://blog.pythonisito.com/2011/12/mongodbs-write-lock.html
http://blog.pythonisito.com/2011/12/mongodbs-write-lock.html

Performance

More RAM = expensive

$180

$144

$108

%0

,-Lw--—-—"“’”—(ﬂf

L ‘W
W aS—— - -

Apr2012 May 2012 Jun 2012 Jul 2012

Average DDR3-1600 240-pin DIMM 2x4GB RAM Price (USD)

Aug 2012 Sep 2012

Oct 2012 Nov 2012 Dec 2012 Feb 2013

Jan 2013

Over Last 12 Months — pcpartpicker.com

x2 4GB RAM |2 month Prices







formance

Softlayer disk

Unit Monthly Unit Monthly
32GB SSD $25.00 250GB - SATA Il Hard Drive $20.00
50GB SSD $30.00 500GB - SATA Il Hard Drive $30.00
64GB SSD $40.00 750GB - SATA Il Hard Drive $40.00
100GB SSD $100.00 1.00TB - SATA Il Hard Drive $50.00
200GB SSD $125.00 2.00TB - SATA Il Hard Drive $60.00
400GB SSD $200.00 3.00TB - SATA Ill Hard Drive $80.00
800GB SSD $300.00 4.00TB - SATA Il Hard Drive $100.00

Unit Monthly

73GB SA-SCSI 10K Hard Drive $30.00

73GB SA-SCSI 15K Hard Drive $50.00

147GB SA-SCSI 10K Hard Drive $50.00

147GB SA-SCSI 15K Hard Drive $75.00

300GB SA-SCSI 10K Hard Drive $75.00

300GB SA-SCSI 15K Hard Drive $100.00

450GB SA-SCSI 15K Hard Drive $125.00

6BO00GE SA-SCSI 15K Hard Drive €150 00



EC2 disk/RAM

Standard On-Demand Instances

Small (Default)
Medium
Large

Extra Large

High-Memory On-Demand Instances

Extra Large
Double Extra Large

Quadruple Extra Large

High-Memory Cluster On-Demand Instances
Eight Extra Large

Cluster GPU Instances

Quadruple Extra Large

High-I/0 On-Demand Instances

Quadruple Extra Large

$0.060 per Hour
$0.120 per Hour
$0.240 per Hour
$0.480 per Hour

$0.410 per Hour
$0.820 per Hour
$1.640 per Hour

$3.500 per Hour

$2.100 per Hour

$3.100 per Hour

Performance

$43/m

$295/m

$2520/m

$2232/m




Performance

SSD VS Spinninc

Timing buffered disk reads Sequential input Random
(MB / sec) Higher is better Higher is better
200 ! 500 2,000
150 1,500
1,000 o
100 1,000
0 0 0 -
dd hdparm K/sec Seeks/sec
m Softlayer Dedicated (S5D) m Softlayer Dedicated (S5D) m Softlayer Dedicated (S5D)

m Softlayer Dedicated (SATAII) m Softlayer Dedicated (SATAII) m Softlayer Dedicated (SATAII)



Performance

SSD VS Spinninc

Random Sequential input
Lower is better Lower is better
40
40 25
15
10
10 c
1 ]
CPU % CPU %
m Softlayer Dedicated (SSD) m Softlayer Dedicated (S5D)

m Softlayer Dedicated (SATAII) m Softlayer Dedicated (SATAII)



40

35

30

25

20

Execution Time (ms)

15

10

Performance

MongoDB insert() Performance (j flag)

+ j=1 Spinning

- j=188D



ips: rand()




Tips: rand()

e Covered indexes = ™




Tips: rand()

® Field names

e Covered indexes = s |
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What is the use case?
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NIickr.com/photos/daddo83/ 34069621 15/



http://www.flickr.com/photos/daddo83/3406962115/
http://www.flickr.com/photos/daddo83/3406962115/

, & p N Monltorlng

Swap

NIickr.com/photos/daddo83/ 34069621 15/



http://www.flickr.com/photos/daddo83/3406962115/
http://www.flickr.com/photos/daddo83/3406962115/



http://www.flickr.com/photos/daddo83/3406962115/
http://www.flickr.com/photos/daddo83/3406962115/

mtx-mdla
mtx-md2a
mtx-md3a
mtx-md4aq

mtx-mdla
mtx-md2a
mtx-md3a
mtx-md4aq

mtx-mdla
mtx-mdz2a
mtx-md3a
mtx-md4aq

insert query update delete getmore command flushes mapped

5
67
129
188

554
195
A
162

236
146
1l
282

il

= &M o0 @

P oM

55
335
529
528

996
697
723
597

522
694
562
558

a

o000 ® o0 @

o0 0@

5
16
28
e

9
19
23
23

A
21
e
16

18
11
11

3

365
Zil
6
14

89
14
16
15

a

o203 - o0 @

o000 ®

1169
124q
1229
1289

116qg
1244
122q
126q

11649
124q
122q
128qg

vsize
23449
25809
2459
241q

2349
2589
2450
241qg

23449
25809
2459
241q

res faults

14.1qg
13.8qg
14.1qg

14qg

14.1qg
13.8g
14.1g

14qg

14.1g
13.8g
14.1g

14g

a
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