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ApxuTtektypa peweHus Ha 6a3e Mongo
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Community Edition!

Y oboux:
* CTaTU4eckKoe LapanpoBaHUE;

MongoDB
 CE~EE
Citus
* 1 MapLwpyTmsaTtop
* HEBO3MOXHO Ao06aBUTb HOBbLIW LWIApA “Ha xoay”

 OcobeHHOoCTU:
 MongoDB - 6banaHcupoBLULUK;
AOSIroe NoCTPoeHne NHOEKCOB.
« Citus -OTCYTCTBME KOHTPONS 3a pacnofioX)XeHNeM Konum aaHHbIX
e (Replication Factor)



‘ Cxema Tabnuubl
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incountry=# \d data_table
Table "public.data_table”

Column

| collation |

Nullable | Default

—————————— e L L e CEE PP PP L e e

filter3
filterd
filter>5
document
edition
created
updated
Indexes:

character
character
bigint
character
character
text
integer
timestamp
timestamp

varying(128)
varying(128)

varying(256)
varying(256)

without time zone
without time zone

"pk_data_table" PRIMARY KEY, btree (id, filterl)
"idx_filterl_hash" hash (filterl)
"idx_filterd_hash" hash (filter4)

"idx

filter5_hash”™ hash (filter5)

"idx_id_filter2_btree" btree (id, filter2)
"idx_id_filter3_btree" btree (id, filter3)

not null
not null

not null
not null

y

PostgreSQL




MongoDB. AnnapaTtHble cpeacTBa

[1na TecTnpoBaHMA NPonU3BOANTENIBHOCTU B HAanNU4mm 8  aWs
9K3EeMMNSApPOB:

e 2 Xrouter- 2 cepsepa anga poytuHra Mongo (c5.xlarge)
e 3 x config - 3 cepBepa kKoHJurypauun (mbS.large)
e 6 X DB - 6 cepBepoB ¢ ba3on gaaHHbIX (M5.large)

PoyTuHr 4 core cpu with HT, 8Gb, 30G SSD (nvme)

KoHdurypaumsa 2 core cpu without HT, 2GB, 20+40Gb SSD (nvme)

ooty basa gaHHbIX 2 core cpu without HT, 8GB, 20+40Gb SSD (nvme)



PostgreSQL. AnnapaTHble cpeAcTBa

,D,J'IFI TeCTUpoBaHNA Npomn3BoanNTesibHOCTN B HaITM4nUn

8 aWs gk3emnnapos mb.large:

e 2 X app - 2 cepBepa npUoXeHus
e 6 X DB - 6 cepBepoB c ba3on AaHHbIX

[Tlpunoxenune 4 core cpu with HT, 8Gb, 30G SSD (nvme)

basa gaHHbIX 2 core cpu without HT, 8GB, 20+40Gb SSD (nvme)

I Cobntry Postgre SQL
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YcnoBusa npoBeaeHUs TeCTOB ™

e Pa3HbIK pa3mMep AOKYMeEHTa

« 2,4, 8, 16 Kb 1 nepeMeHHbIN
pasmep

e DB size / RAM ~= 2,6
e 3anpoc Kak npaBurio obpaTturtcs
K OUCKY
e He yntaem co BTOPUYHbLIX HOA
. MOngoDB



‘ YT0 Mbl MOXeM MeHSATL?

e TnnNbl MHOEKCOB

* Hash, B-Tree
e PeXxum XpaHeHua AaHHbIX
« 6e3 TOAST
 TOAST (c komnpeccunen, bes
KomMnpeccun)
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ba3zoBasi cxema

incountry=# \d+ data_table
Table "public.data_table”
Column ype Collation | Nullable | Default | Storage

hot null
not null

uuid
filterl character varying(128
filter2 character varying(1l2§
filter3 bigint
filterd character varying(25

| plain
|
|
|
filter5 hharahter varying(256) |
|
|
|
|

|
| extended
| extended
| plain
6) | extended
| extended
| extended
| plain
| plain
| plain

document Text

edition integer
created timestamp without time
updated timestamp without time

not null
not null
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CKpUNT Harpy3ku

‘ e JDBC gpauBepa
 MongoDB JDBC driver 3.11.1
* PostgreSQL JDBC driver 42.2.8
* Redis JDBC driver 3.1.0
e Statement 3anpoc
e CoeonHeHue, MNOUCK N YTeHne oTaesibHO
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[Mpodomnb Harpy3ku -PostgreSOL
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Update row values (filter2, filter3, filter4, filter5, edition)
Delete row by id and filterl
Insert row (id, filterl, filter2, filter3, filter4, filter5, document, edition)

Select id and filter4 and filter5 x 2 LIMIT 100 OFFSET O;
Select id and filter4 list LIMIT 100 OFFSET O;
Select id and filter5 LIMIT 100 OFFSET O:;

Select id and filter2
Select id and filter2 list LIMIT 100 OFFSET O;

Select id and filter3 Ite LIMIT 100 OFFSET O;

Select id and filterl

5
5
20
0.7

28
2.1

-
28

0.7
3.5
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[Mpodomnnb Harpy3ku - MongoDB

‘ db.collection.update() (filter2, filter3, filter4, filter5, edition) 5
db.v2storage.db.collection.deleteOne() 5
db.v2storage.insertOne() 20
db.v2storage.find({id: 1, filter4: ‘aaa’, $or: [{filter5: 'aaa'}, {filter5: 0.7
‘abv'}]}).skip(0).limit(100)
db.v2storage.find({id: 1, 'Sor": [{filter4: 'aaa'}, {filter4: ‘aaa_1'}]}).skip(0).limit(100) 28
db.v2storage.find({id: 1, filter5: 'aaa'}).skip(0).limit(100) 21
db.v2storage.find({id: 1, filter2: ‘aaa'}).first() 7
db.v2storage.find({id: 1, $or: {filter2: ‘aaa’, filter2: ‘aaa_1',..}}).skip(0).limit(100) 28
db.v2storage.find({id: 1, filter3: {$lte : value }}).skip(0).limit(100) 0.7
db.v2storage.find({id: 1, filterl: ‘aaa'}).first() 3.5

InCountry
L=



Taurus ckpunT

execution:
- concurrency: 5
distributed:
- ${jmeter_host}
hold-for: ${test_time}
steps: 10
rump-up: 10m
throughput: 50
scenario: Postgres_Thread id_and_filterl

scenarios:
Postgres_Thread_insert: a u r u S
variables:

case: "insert"
script: ./Postgres Insert.jmx
Postgres_Thread delete:
variables:
case: "delete"
select_field_2: "filter1"
script: ./Postgres Delete.jmx
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CueHapumn Max Capacity
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Pe3ynbTaThbl - Postgres

Request Search

150 ms B
|
100 ms B
]
]

50 ms
|
]

0 ms
]
]

connect
Update
Insert
Delete
filter1
filter3 Ite
filter2 list
filter2
filter4
filter4 list
filterd and filter4 x 2

PostgreSQL |
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Pe3ynbTaThl

Request Fetch

15 ms

10 ms

5ms

0Oms

filter1 cache
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filter3 Ite cache
filter3 lte

filter2 list cache
filter2 list

filter2 cache
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filter4 list cache
filter4 and filter4 x 2
filter4 list
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Pe3ynbTaThl
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1250

‘ 1000

730

500

250

In

N Count
| Country PostgreSQL .



Pe3ynbTaThl

Disk latency
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Pe3ynbTaThl

IOPS

B Write IOPS [ Read IOPS
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Pe3ynbTaThl

CPU

B crPU [ CPU iotime
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Pe3ynbTaTtbl - MONgoDB

Mongo Find
200 ms Connect Insert
Connect Find
I Insert
150 ms filter1 cache
I filter1
100 ms I filter3 Ite
I filter2 list
B filter2 cache
50 ms B filter2
. I filter4
- filter4 list
Oms

filter4 and filter4 x 2

basic insert with new index best index
el check unig mongo
==
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Pe3ynbTaThl

MongoDB Fetch

200 ms I filter3 Ite cache
filter3 Ite
I filter2 list cache
150 ms 0 filter2 list
I filter4 cache
B filter4
100 ms B filter4 list cache
filter4 list
B filter4 and filterd x 2
cache
50 ms
B filter4 and filter4 x 2
o J_-_-_l
basic insert with new index best index
check uniqg
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Pe3ynbTaThl

RPS
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200

150

100

TPS Max

50

basic
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new index
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Pe3ynbTaThl

CPU

B cPu B CPU ictime
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MongoDB vs Citus/PostgreSQL

Search & Find

60 ms connect

I Insert

[ filter1
[ filter3 Ite
40 ms W fiter2 list
B filter2
filterd4

B filter4 list
20 ms

OmS;—-—

MongoDB PostgreSQL

B filter4 and filter4 x 2
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MongoDB vs Citus/PostgreSQL

Fetch
200 ms filter1
filter3 Ite cache
filter3 Ite
150 ms filter2 list cache
filter2 list
[ filter2 cache
100 ms filter2
. [ filter4 cache
B filter4
50 ms _ I filter4 list cache
filter4 list
_ B filter4 and filter4 x 2 cache
0ms _—

B filter4 and filter4 x 2

" MongoDB PostgreSQL

Count
| Country
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MongoDB vs Citus/PostgreSQL

CPU

B CPU [ CPU iotime
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MongoDB PostgreSQL
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MongoDB vs Citus/PostgreSQL

RPS
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35



MongoDB vs Citus/PostgreSQL

Read-Write Bytes

B Write Bytes [ Read Bytes
10 mb

8 mb
6 mb
4 mb
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MongoDB PostgreSQL
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MongoDB vs Citus/PostgreSQL

Disk latency
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2500 ms

MongoDB PostgreSQL

0 ms
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MongoDB vs Citus/PostgreSQL

IOPS

B Write IOPS [ Read IOPS
2000 oops
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NTornm

e OOa npoayKTbl XOpOoLLn
e Ho obnagaroT 0cobeHHOCTAMU

» PostgreSQL 6onee npeackasyem u TpedyeT
MeHbLLEe MHAPACTPYKTYPHbIX cepBepoB (Config
cepsep u replica sets).

 MuHnmaneHoe passepTbiBaHne MongoDB B pasbl
(~3) nopoxe.

‘ * ['opu3oHTanbHoe MmaclutabupoBaHmne PostgreSQL

peann3oBaTb CIOXHO, NOAXOAALLEro NpoaykTa
= 04 3TOro noka Her. }



Cnacunb6bo 3a BHuMmaHue!




Halwun KOHTaKTbI

Kirill.kalistratov@incountry.com
vasiliy.soshnikov@gmail.com
spirin.alexander@incountry.com
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