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typing Any
arango ArangoClient
arango.client StandardDatabase

QueryTestModel:
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( *%kwargs) :
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taticmethod
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= [Nonb3oBaTento_1 npeaocraBneHo NpaBso
Ha ynpaBneHue ¢aniom
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Nonb3oBaTenb_1
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MeHep)Xep BbiAaaeT NpaBo Ha B/ialeHue

= Ectb cpavin (c Bnapenbuem)

= [Nonb3oBaTento_1 npeaocraBneHo NpaBso
Ha ynpasneHve dannom Nonb3osatens_1

= [Monb3oBaTenb_1 BblAAEeT NMosb30BaTeENO 2
NnpaBo Ha BraaeHne dhannom ACL=8
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MeHep)Xep BbiAaaeT NpaBo Ha B/ialeHue

= Ectb cpavin (c Bnapenbuem)

= [Nonb3oBaTento_1 npeaocraBneHo NpaBso
Ha yrlpaBneHVle q)al\/llﬂOM Monb3oBatenb_1 Monb3oBatenb_2

token_1

= [Monb3oBaTenb_1 BblAAEeT NMosb30BaTeENO 2
NnpaBo Ha BraaeHne dhannom ACL=8 ACL=9
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Ha ynpasneHue ¢dannom

= [Monb3oBaTenb_1 BblAAEeT NMosb30BaTeENO 2
NpaBo Ha BrageHue dhannom

= [IpegocTtasnsieM nNpaso 6onbluee,
YEM UMEEM
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MeHep)Xep BbiAaaeT NpaBo Ha B/ialeHue

Ectb dhann (c Bnagenbuem)

[Nonb3oBaTento_1 npeaoctaBneHo npaBso
Ha ynpasneHue ¢dannom

[Monb3oBaTenb_1 BblAa€T NOMb30BaTENO 2
NpaBo Ha BrageHue dhannom

[pepocTasnsieM NpaBo bonbluee,
4yeM UMEEM

Y dhaina — HeckonbKOo BnajesbLeB
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OTMeHa 3anpeTta Ha gocryn K panny

3anpet gocTyna K davny ans rpynmnbi
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OTMeHa 3anpeTta Ha gocryn K panny

= 3anpet goctyna K danny ans rpynnbl

‘/ MonOdomc
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OTMeHa 3anpeTta Ha gocryn K panny

= 3anpet goctyna K danny ans rpynnbl < Monb3oBatens )
« lNpepocTtaBneHne aoctyna K danny
ansg rpynnel (acl >0 )
F'pynna_1
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daiin
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OTMeHa 3anpeTta Ha AoCTyn K claaﬁny

= 3anpet goctyna K danny ans rpynnbl Monb3oBatens

- MpepocTasneHre JocTyna K daiiny
ans rpynnel (acl >0 )

Fpynna_1 Fpynna_2

A(A‘ /cpo

daiin

‘/ MonOdpumc 17



OTMeHa 3anpeTta Ha focTyn

= 3anpet goctyna K danny ans rpynnbl

- MpepocTasneHre JocTyna K daiiny
ans rpynnsl (acl >0 )

* [paBo AOCTYNa NepeKpbIBaET 3anper

‘/ MonOdomc
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OTMeHa 3anpeTta Ha focTyn

3anpet gocTyna K davny ans rpynmnbi

MpenocTaBneHne gocTtyna K ganny
ansg rpynnel (acl >0 )

MpaBo AOCTYNa NepeKpbIBAET 3anpeT

Monb3oBaTenb NOy4YaeT AOCTYN
K 3anpeLleHHbIM dainam
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JoKyMeHTaums

@) ArangoDB

Use Cases
Features
Get Started

Concepts

ArangoGraph

AQL

Graphs

Data Science
Index and Search
Components
Deploy
Operations
Develop

Release Notes

3.11.8 > About ArangoDB

What is ArangoDB?

ArangoDB is a scalable graph database system to drive value from connected
data, faster

Document
Data Model

Ara

Graph data

and analytics A
platform

Key Value
Data Model

Unified Engine
and Queries

v

Scalable Single Source of Truth

«:mﬁ»go < Graph Da?amMp:ds\
Integration Technology « Developer Knowledge

Less Maintenance

.

»
Faster Performance

.

v

Graph ML
and Analytics

Full-Text
ArangoSearch
ek Iterative

Graph
Processing
Pregel

31 v

On this page
What are Graphs?

Beyond Graphs
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CUHTaKCUC

Editor ~ Running Queries  Slow Query History

1 WITH Dirs, Subdirs

2 let dir = (FOR d IN Dirs
FILTER d.name == @name
return d)[0]

FOR v IN 1..1000
OUTBOUND dir Subdirs
return v.name

NOoO U AW

Key

name

P

1000 results v
Value
' Anna I
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Osmxok RocksDB
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Osmxok RocksDB
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Bbunbnuorekm

&) Python

O PASSED () CodeqQL passmg ) Docs pasmg codecov last commit m
# PYPI V7.9.1 ¢ PYTHON 3.8+

LICENSE MIT CODE STYLE BLACK DOWNLOADS 23M

Python-Arango

, a scalable multi-model database natively supporting documents, graphs and search.

Python driver for

Requirements

» ArangoDB version 3.9+
 Python version 3.8+

‘/ MonOdomc
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Cnaboe pycckosi3blyHOe coobLiecTBo

Xaﬁp ‘ v | KAK CTATb ABTOPOM

Mos neHta Bce notokm Paspabotka AgmuHuctpupoBaHue [OusaiH  MeHemkmeHT  MapketuHr  Hayunon

Arango Q

NMYB/INKALUN XABbl KOMMNAHUN MOJ/Ib3OBATE/IN KOMMEHTAPUN

Nno perieBaHTHOCTUN WV R\l

HangeHo 13 ny6nukaumm \ I
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Web-untepcdenc ArangoDB

30.37 MB
20 MB

10MB

0B
11:18:14

2/184

COORDINATORS

11:20:00

11:23:20

11:26:40
DATA

2

DB SERVERS

11:30:00

@ Bytes out

@ Bytes in

11:33:20

11:34:47

3

AGENTS

0
11:18:14

11:21:40

0.7 %

RAM

@ Requests per second

11:30:00
HTTP

11:34:47

73

CONNECTIONS

@ Seconds
0.402
03
02
0.1
0
11:18:14  11:21:40 11:30:00 11:34:47

AVG REQUEST TIME

27



Web-untepcdenc ArangoDB

2 72 144 2

DATABASES COLLECTIONS TOTAL SHARDS DB SERVERS WITH SHARDS

72 52 72

LEADER SHARDS SHARD GROUP LEADER SHARDS FOLLOWER SHARDS
Shard Distribution

TOTAL SHARD DISTRIBUTION LEADER SHARD DISTRIBUTION FOLLOWER SHARD DISTRIBUTION

7%

@ DBServer0002 DBServer0001 @ DBServer0002 DBServer0001 @ DBServer0002 DBServer0001

DB Server Total (absolute) Total (percent) Leaders (absolute) Leaders (percent) Followers (absolute) Followers (percent)
DBServer0001 72 50.00 % 21 29.17 % 51 70.83 %

DBServer0002 72 50.00 % 51 70.83 % 21 29.17 %



Web-untepcdenc ArangoDB

W COLLECTIONS & ||

VIEWS

A
048
A
[
A

QUERIES

© Add Collection

GRAPHS Acl loaded Avatars loaded atedByUser loaded Domaininfo loaded ntHistory loaded

SERVICES

A
[
A
[
A
A

SUPPORT Flag: loaded GroupedCtypes loaded GroupMember loaded Groups loaded IndexOrPrerender loaded NotificationRead loaded

HELP US

[
A
[
A
[
[

ications loaded Notificationsinfo loaded ProhibitionCtypes loaded ProhibitionOrException loaded PromoCodes loaded Promo loaded

A

PublicLin| loaded

Subdir loaded Tenantln loaded

=]
2
@
Q
o
o
[}
o
@

|D

loaded StoredObjects loaded Subscriptions loaded

|A
|A
|D

loaded Version loaded

|&
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Web-untepcdenc ArangoDB

DASHBOARD Store Upload New GitHub Remote
COLLECTIONS

@ demo-geo-s2 demo-graphql » grafana-connector itzpapalotl
VIEWS

foxx e foxx
QUERIES m

GRAPHS

prometheus-exporter ég qlik-connector tableau-connector
? ‘ o
SERVICES fom
USERS Install Install m
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AQL 3anpochbi

1 FOR doc IN StoredObjects

2 COLLECT WITH COUNT INTO length
3 RETURN length

@ 1 elements 32934 ms v
1-0
2 250186
3 ]

Q MonOdomc
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AQL 3anpochbi

1 FOR doc IN StoredObjects
2 COLLECT WITH COUNT INTO length
3 RETURN length

B 1elements ©32034ms v

1~
2 250186
3 ]

c MonOdomc

1 RETURN LENGTH(CAcl)
2

B 1 elements

C
32

]

w N

® 0537 ms

v

28



AQL 3anpochbi

c MonOdomc

1 Query String (77 chars, cacheable: true):

2 FOR doc IN StoredObjects

B COLLECT WITH COUNT INTO length

4 RETURN length

5

6 Execution plan:

7 Id NodeType Site Est.  Comment

8 1 SingletonNode DBS 1 * ROOT

9 9 IndexNode DBS 1516628 - FOR doc IN StoredObjects /* primary index scan, scan only, 1 shard(s) */
10 7  RemoteNode COOR 1516628 - REMOTE

11 8  GatherNode COOR 1516628 - GATHER  /* unsorted */

12 3 CollectNode COOR 1 - COLLECT AGGREGATE length = LENGTH()  /* count */
13 4 ReturnNode COOR 1 RETURN length

14

15 Indexes used:

16 By Name Type Collection Unique Sparse Selectivity Fields Ranges
17 9 primary primary StoredObjects  true false 100.00 ¥ [ _key 1 *

18

19 Optimization rules applied:
20 Id RuleName

21 1 scatter-in-cluster

22 2 remove-unnecessary-remote-scatter

23 3 reduce-extraction-to-projection

24

25 Optimization rules with highest execution times:

26 RuleName Duration [s]
27  scatter-in-cluster 0.00001
28 reduce-extraction-to-projection 0.00001
29  restrict-to-single-shard 0.00001
30 remove-unnecessary-remote-scatter 0.00001
31  use-indexes 0.00001
32z

33 52 rule(s) executed, 1 plan(s) created

34

35

B 1elements ©309110ms ¥

1-1C
2 1516628
3]
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MHCTPYMEHT TecTupoBaHusa — arangobench

arangobench

arangobench is a benchmark and test tool that can be used to issue test requests
to the database system for performance and server function testing

arangobench is a client tool which makes network connections to an ArangoDB server in about the same
way as a client application would do via an ArangoDB client driver. It thus often provides good enough
throughput and performance estimates. It provides different test cases that can be executed, that reflect
a broader set of use cases. It is useful to pick and run the test cases that most closely resemble typical or
expected workloads. It supports parallel querying and batch requests.
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MHCTPYMEHT TecTupoBaHusa — arangobench

arangobench

arangobench is a benchmark and test tool that can be used to issue test requests
to the database system for performance and server function testing

arangobench is a client tool which makes network connections to an ArangoDB server in about the same
way as a client application would do via an ArangoDB client driver. It thus often provides good enough
throughput and performance estimates. It provides different test cases that can be executed, that reflect
a broader set of use cases. It is useful to pick and run the test cases that most closely resemble typical or
expected workloads. It supports parallel querying and batch requests.

Run the version test case with 1000 requests, without threads:

arangobench —--test-case version —--requests 1000 ——threads 1

29



MHCTPYMEHT TecTupoBaHusa — arangobench

Run the document test case with 2000 requests, with threads 2, with async requests:

arangobench --test-case document --requests 1000 —--threads 2 —--async true

Run the document test case with 2000 requests, with threads 2, using batch requests:

arangobench --test-case document --requests 1000 —--threads 2 —--batch-size
10

29



MHCTPYMEHT TecTupoBaHusa — arangobench

/ # arangobench ——server.username root -—server.password RjirbyfKfgf ——test-case document --complexity 2 -—async --requests 5000
starting threads...

executing tests...

2024-02-27T13:17:22Z [308] INFO [c3604] {general} number of operations: 250
2024-02-27T13:17:22Z [308] INFO [c3604] {general} number of operations: 500
2024-02-27T13:17:22Z [308] INFO [c3604] {general} number of operations: 750
2024-02-27T713:17:22Z [308] INFO [c3604] {general} number of operations: 1000
2024-02-27T713:17:22Z [308] INFO [c3604] {general} number of operations: 1250
2024-02-27T13:17:22Z [308] INFO [c3604] {general} number of operations: 1500
2024-02-27T713:17:22Z [308] INFO [c3604] {general} number of operations: 1750
2024-02-27T13:17:22Z [308] INFO [c3604] {general} number of operations: 2000
2024-02-27T13:17:22Z [308] INFO [c3604] {general} number of operations: 2250
2024-02-27T13:17:22Z [308] INFO [c3604] {general} number of operations: 2500
2024-02-27T13:17:22Z [308] INFO [c3604] {general} number of operations: 2750
2024-02-27T13:17:22Z [308] INFO [c3604] {general} number of operations: 3000
2024-02-27T13:17:22Z [308] INFO [c3604] {general} number of operations: 3250
2024-02-27T13:17:22Z [308] INFO [c3604] {general} number of operations: 3500
2024-02-27T713:17:22Z [308] INFO [c3604] {general} number of operations: 3750
2024-02-27T13:17:22Z [308] INFO [c3604] {general} number of operations: 40800
2024-02-27T13:17:22Z [308] INFO [c3604] {general} number of operations: 4250
2024-02-27T13:17:22Z [308] INFO [c3604] {general} number of operations: 4500
2024-02-27T13:17:22Z [308] INFO [c3604] {general} number of operations: 4750

Total number of operations: 5008, runs: 1, keep alive: yes, async: yes, batch size: @, replication factor: 1, number of shards: 1, wait for sync: false, concurrency level (threads): 1
Test case: document, complexity: 2, database: '_system', collection: 'ArangoBenchmark’

Total request/response duration (sum of all threads): ©0.295421 s

Request/response duration (per thread): 0.295421 s

Time needed per operation: 0.0008061 s

Time needed per operation per thread: 0.000061 s

Operations per second rate: 16361.796531

Elapsed time since start: 0.385590 s

Min Request time: ©0.037432ms
Avg Request time: ©0.859872ms
Max Request time: 1.204967ms

Interval/Percentile: 50.00% 80.00% 85.00% 90.00% 95.00%
0.00449700ms 0.04950000ms 0.06300000ms 0.07640000ms 0.10340000ms 0.1259
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TecTbl HAOo pa3aenaTb
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3aBUCUMOCTb NPON3BOAUTEJNIbHOCTU
oT pa3mepa b/

TecTbl MOryT A06aBNSATb HOBbIE
0b6bekTbl B B/]

TecTbl HAOo pa3aenaTb
Ha WHBAa3WBHblE€ U HEMHBA3UBHbIE

METpUKM U METOANKMN PasHbIX
TECTOB Pa3/INYHbI
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3aBUCUMOCTb NPON3BOAUTEJNIbHOCTU

oT pa3Mmepa b/l

= TecTbl MOryT 06aBNSATb HOBbIE
0b6bekTbl B B/]

= TeCTbl HAQO pa3fensdTb
Ha WHBAa3WBHblE€ U HEMHBA3UBHbIE

= MeTpuKM U METOAMKMN pPasHbIX
TECTOB Pa3/INYHbI

‘/ MonOdpumc

" 95 percentile, ms

70 75 80 85
File count, 1073
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baKanMpoBaHue U BOCCTaHOBJIEHMUE
U3 4aMnoB

BoccTaHoBeHWe n3 gamna — BO3BpaLlaeM
ncxogHoe cocrtosiHue b/l
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baKanMpoBaHue U BOCCTaHOBJIEHMUE
U3 4aMnoB

BoccTaHoBeHWe n3 gamna — BO3BpaLlaeM
ncxogHoe cocrtosiHue b/l

CHMMaeM faMnbl Ha pas/INyHbIX
YPOBHAX Hano/aHeHHOCTN B/

> MonOdomc
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baKanMpoBaHue U BOCCTaHOBJIEHMUE
U3 4aMnoB

= BoccTtaHoBneHne 13 gamna — BO3BpaLLaeM
ncxogHoe cocrtosiHue b/l

O

)

= CHMMaeM faMnbl Ha PasInYHbIX - W W
YPOBHAX HanonHeHHocTn b/ w w

c MonOdonc
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baKanMpoBaHue U BOCCTaHOBJIEHMUE
U3 4aMnoB

= BoccTtaHoBneHne 13 gamna — BO3BpaLLaeM
ncxogHoe cocrtosiHue b/l

)

O N

= CHMMaeM JaMnbl Ha pasnnYHbIX - W W
YPOBHAX HanonHeHHocTn b/l - w w

= CKpUNTbI AO/MKHbI BbITb

dBTOMATU3NPOBAHHbLIMUA
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Arango 3anpoc Ha o06xopa rpacdgos
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Arango 3anpoc Ha o06xopa rpacdgos

( Monb3oBaTenb >

Avpexkropua_1

T

AnpekTopus_2 daiin_1

T

AvipekTopunsa_n dain_1

‘, MonOdomc
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Arango 3anpoc Ha o06xopa rpacdgos

( Monb3oBaTenb >

Avpexkropua_1

T

AnpekTopus_2 daiin_1

T

AvipekTopunsa_n dain_1

‘/ MonOdomc

WITH Dirs, Subdirs

let dir = (FOR d IN Dirs
FILTER d.name == @name
return d)[0]

FOR v IN 1..1000
OUTBOUND dir Subdirs

return v.name
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Arango 3anpoc Ha o06xopa rpacdgos

( Monb3oBaTenb >

Avpexkropua_1

T

AnpekTopus_2 daiin_1

T

AvipekTopunsa_n dain_1

‘/ MonOdomc

WITH Dirs, Subdirs

let dir = (FOR d IN Dirs
FILTER d.name == @name
return d)[0]

FOR v IN 1..1000

OUTBOUND (dir Subdirs

return v.name
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NMpumep peanmsaumm rpachoBoun CBSA3N
B pensiuMoHHou b/

OObeKThI Pe6pa cBsa3un
MK | HasBaHue Havano KoHeun
1 | OupekTopus 1 > 1 2
2 | Oupektopus 2 2 3
n | Oupektopus n n-1 n
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NpuMep peKypcuBHOIro 3anpoca B PostgreSQL
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NpuMep peKypcuBHOIro 3anpoca B PostgreSQL

with recursive
in dirs(id, depth) as (
select id, 1
from dirs where name = %s
union
select e.tail id, in dirs.depth + 1 from edges dirs as e
join in dirs
on e.head id = in dirs.id
where in dirs.depth < %s
)
select dirs.name, in dirs.depth from in dirs
join dirs
on in dirs.id = dirs.id

‘ MonOdpumc
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NpuMep peKypcuBHOIro 3anpoca B PostgreSQL

with|recursive

in dirs(id, depth) as (
select id, 1
from dirs where name = %s
union
select e.tail id, in dirs.depth + 1 from edges dirs as e
join in dirs
on e.head id = in dirs.id
where in dirs.depth < %s
)
select dirs.name, in dirs.depth from in dirs
join dirs
on in dirs.id = dirs.id

"N MonOdomc

4
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NpuMep peKypcuBHOIro 3anpoca B PostgreSQL

with|recursive

in dirs(id, depth) as (
select id, 1
from dirs where name = %s

union

select e.tail id, in dirs.depth + 1 from edges dirs as e
join in dirs
on e.head id = in dirs.id
where in dirs.depth < %s
)
select dirs.name, in dirs.depth from in dirs
join dirs
on in dirs.id = dirs.id
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with|recursive

in dirs(id, depth) as (
select id, 1
from dirs where name = %s

union

select e.tail id, in dirs.depth + 1 from edges dirs as e
join in dirs

on e.head id = in dirs.id

where in dirs.depth < %s
)
select dirs.name, in dirs.depth from in dirs
join dirs

on in dirs.id = dirs.id
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Breadth-first search — noypoBHeBoe
nccnegoBaHue rpada

> MonOdomc

38



Pa3J/inuHble afiIrOpuTMbl
noucka BHyTpu bl

Breadth-first search — noypoBHeBoe
nccnegoBaHue rpada

Depth-first search — «ngem» Brny6bb
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Pa3J/inuHble afiIrOpuTMbl
noucka BHyTpu bl

= Breadth-first search — noypoBHeBoe
nccnegoBaHue rpada

= Depth-first search — «npem» Brnybb
rpada, HaCKOSIbKO BO3MOXHO
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CMHIN M KNacTepHbliii BapuaHTbl pa3BepTbiBaHUS
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CMHIN M KNacTepHbliii BapuaHTbl pa3BepTbiBaHUS

CBOWCTBa pa3nnyHbl

BblboOp 3aBUCUT OT LENeBoro
MCNONb30BaHUSA MPUNOXKEHUS]

TpebyloT pasHbIX pecypcoB

HacTtpovikn n puun moryr
MPUMEHATBLCSA HE OAMHAKOBO
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CMHIN M KNacTepHbliii BapuaHTbl pa3BepTbiBaHUS

CBOWCTBa pa3nnyHbl I I

Foxx Foxx
Bbi6bOp 3aBMCUT OT LIENEBOrO | Y G
MCMONb30BAHUS MPUIOXKEHUS Coartinator coordinator A

TpebyloT pasHbIX pecypcoB

DB Server DB Server DB Server
HacTpoiku n ¢mum MoryT .
NMPUMEHATLCSA HE OIMHAKOBO
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BO3MOXHOCTb K3LWMPOBAHUSA 3anpoCcoB
ArangoDB
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= Wcnonb3oBaHue ArangoDB TpebyeT onpeaeneHHon apXuTekTypbl
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NpUNOXeHNs

= 'pacoBast Moaenb TpebyeT onpeaeneHHbIX TUNOB B3aMMOCBA3M
AaHHbIX




CoBeThl:

= Wcnonb3oBaHue ArangoDB TpebyeT onpeaeneHHoOn apXUTeKTYpbl
NPUIOXKEHNS
= ['pacdoBas Moaenb TpebyeT onpeaeneHHbIX TUNOB B3aUMOCBSA3U
AaHHbIX
= Wcnonb3yeTe rpadosyto b? MbiciMTe KOHCTPYKTUBHO!
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= Harpy3o4Hoe TecTMpoBaHue - 0683aTeNlbHO, C akLLeHTOM
Ha ABmXoK ArangoDB
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CoBeThl:

= Wcnonb3oBaHue ArangoDB TpebyeT onpeaeneHHoOn apXUTeKTYpbl
NPUNOXEHNS

- pachoBas Moaenb TpebyeT onpeaeneHHbIX TUMOB B3aMMOCBSI3U
AAHHbIX

= Wcnonb3yeTe rpadosyto b? MbiciMTe KOHCTPYKTUBHO!

= Harpy3o4Hoe TecTMpoBaHue - 0683aTeNlbHO, C akLLeHTOM
Ha ABmXoK ArangoDB

- He 3abbiBaniTe NpoBepunTb paboTy NPUNOXKEHNS C APYTrUM
TUNOM MHCTaNNauuun/HacTpoek rpacoson b.
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Cnacub60 3a BHMMaHuel!

@ @anna_rukavitsynag6
. @revareva96

®dopmMa a4 Bonpocos TecToBbIV peno3unTopui



https://docs.google.com/forms/d/e/1FAIpQLSfhWHCev8cw-9gLJAYhnfO4Y2JeirwhT6cy2gBPkNTx0q9A_Q/viewform?pli=1
https://docs.google.com/forms/d/e/1FAIpQLSfhWHCev8cw-9gLJAYhnfO4Y2JeirwhT6cy2gBPkNTx0q9A_Q/viewform?pli=1
https://docs.google.com/forms/d/e/1FAIpQLSfhWHCev8cw-9gLJAYhnfO4Y2JeirwhT6cy2gBPkNTx0q9A_Q/viewform?pli=1
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