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В6989Aи9 

1Stack – MB> 48AB@81CB82 OpenStack, :>B>@K9 CAB0=02;8205BAO =0 "%  %�%D5@0 25@A88 
8.5 8 2KH5, 2:;NG05B 2 A51O 4>?>;=8B5;L=K5 8=AB@C<5=BK 04<8=8AB@0B>@0. 1Stack <>6=> 
8A?>;L7>20BL 4;O @0725@BK20=8O B5;5:><<C=8:0F8>==>3> >1;0:0 (Telco Cloud) 8;8 G0AB=>3> 
>1;0:0 (Private Cloud) 8 C?@02;OBL 8< 2 A>1AB25==>9 A@545 8 =0 A2>5< >1>@C4>20=88. 

1Stack A>AB>8B 87 =01>@0 A5@28A>2, ?>445@68205<KE @07@01>BG8:>< (:><?0=859 
«�=D>A8AB5<K �65B»). �064K9 A5@28A 8<55B 70I8I5==K9 API, :>B>@K9 <>6=> ?>;CG8BL G5@57 
8=B5@D59A :><0=4=>9 AB@>:8 (CLI) 8;8 251-8=B5@D59A. ЭB8 A5@28AK ?>72>;ONB A>74020BL 
8=AB0=AK, A5B8 8 E@0=8;8I0, 4>ABC? : :>B>@K< <>6=> >3@0=8G8BL A ?><>ILN C?@02;5=8O 
:2>B0<8. 

OpenStack >1;0405B H8@>:8< A?5:B@>< 2>7<>6=>AB59 4;O ?>AB@>5=8O >1;0G=KE 
?;0BD>@<, 0 1Stack – >4=0 87 @50;870F89, 345 A45;0= 0:F5=B =0 ?>AB@>5=88 
B5;5:><<C=8:0F8>==KE ?;0BD>@<. 

�;O =0AB@>9:8, @0725@BK20=8O 8 C?@02;5=8O ?@>4C:B82=K< >1;0:>< 1Stack 

?@54CA<>B@5= =01>@ 8=AB@C<5=B>2 1Stack TripleO. �@E8B5:BC@0 @0725@BK20=8O – 381:0O 8 
>?@545;O5BAO 2 D09;0E D>@<0B0 YAML, ?>MB><C 2K1@0==CN 0@E8B5:BC@C <>6=> A>E@0=OBL 8 
?>2B>@=> @0725@BK20BL >48=0:>2> 2 =5A:>;L:8E &"�0E.  

#;0BD>@<C 1Stack <>6=> 8A?>;L7>20BL 4;O @50;870F88 IaaS («8=D@0AB@C:BC@K :0: 
CA;C38») A ?>445@6:>9 28@BC0;L=KE M:75<?;O@>2, A5B59 8 E@0=8;8I0. #@8 @0725@BK20=88 1Stack 

;81> ?> C<>;G0=8N, ;81> A 8A?>;L7>20=85< 4>?>;=8B5;L=KE 4>ABC?=KE DC=:F89 2K?>;=O5BAO 
@0725@BK20=85: 

 ?>4A8AB5<K C?@02;5=8O @5AC@A0<8 28@BC0;L=KE M:75<?;O@>2 8 >1@07>2 E@0=8;8I; 
 ?@>3@0<<=>->?@545;O5<>9 A5B8; 
 >1J5:B=>3> E@0=8;8I0; 
 A;C61K 0CB5=B8D8:0F88 8 251-8=B5@D59A0 4;O ?>;L7>20B5;59 8 04<8=8AB@0B>@>2; 
 DC=:F89 157>?0A=>AB8, B0:8E :0: C?@02;5=85 :;NG0<8 SSH 8 157>?0A=>9 
0CB5=B8D8:0F88 =0 >A=>25 @>;59; 

 API-8=B5@D59AK 4;O :>=B@>;O 8 C?@02;5=8O :064>9 A;C61>9 ?;0BD>@<K. 
% ?><>ILN MB8E 4>?>;=8B5;L=KE DC=:F89 <>6=>: 
 A>74020BL B5;5:><<C=8:0F8>==K5 8;8 G0AB=K5 >1;0:0, :>B>@K5 4>ABC?=K 4;O 
<0AHB018@>20=8O :0: 2 1>;LHCN, B0: 8 2 <5=LHCN AB>@>=C; 

 ?@54>AB02;OBL A2>59 >@30=870F88 <C;LB8B5=0=B=CN A@54C A0<>>1A;C6820=8O; 
 C4>2;5B2>@OBL 70?@>AK :;85=B>2 1KAB@55, G5< 2 B@048F8>==KE F5=B@0E >1@01>B:8 
40==KE. 
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1 �5M4O 4DI<F9>FGD4 

"1;0G=>5 @5H5=85 1Stack @50;87>20=> 2 2845 =01>@0 2708<>459AB2CNI8E A;C61, 
:>B>@K5 C?@02;ONB 2KG8A;8B5;L=K<8 @5AC@A0<8, E@0=8;8I5< 8 A5B52K<8 @5AC@A0<8. 
"1;0:>< <>6=> C?@02;OBL A ?><>ILN 251-8=B5@D59A0 8;8 :;85=B0 :><0=4=>9 AB@>:8, :>B>@K5 
?>72>;ONB 04<8=8AB@0B>@0< A>74020BL 8 C?@02;OBL @5AC@A0<8 1Stack. �@><5 B>3>, 1Stack 8<55B 
REST-API, :>B>@K9 B0:65 4>ABC?5= 2A5< ?>;L7>20B5;O< >1;0:0. 

!0 4803@0<<5 ?@54AB02;5= >1I89 >17>@ >A=>2=KE A5@28A>2 1Stack 8 8E 2708<>A2O78: 

 

� B01;8F5 >?8A0= :064K9 :><?>=5=B, ?>:070==K9 =0 AE5<5, 8 ?@82545=K AAK;:8 
=0 @0745; 4>:C<5=B0F88 A >?8A0=85< :><?>=5=B>2: 

№ �������� !� ��!� 
К������ 
�������� ���!���� 

1  Dashboard horizon #0=5;L C?@02;5=8O =0 >A=>25 251-8=B5@D59A0. �A?>;L7C5BAO 
4;O C?@02;5=8O A;C610<8 1Stack 

2  Identity keystone &5=B@0;87>20==K9 A5@28A 4;O 0CB5=B8D8:0F88 8 
02B>@870F88 A;C61 1Stack, 0 B0:65 4;O C?@02;5=8O 
?>;L7>20B5;O<8, ?@>5:B0<8 8 @>;O<8 

3  Networking neutron "15A?5G8205B A2O7=>ABL <564C 8=B5@D59A0<8 A;C61 1Stack 8 
?>;L7>20B5;LA:8<8 A5BO<8 

4  Block Storage cinder '?@02;O5B ?>AB>O==K<8 1;>G=K<8 B><0<8 E@0=8;8I0 
4;O 8=AB0=A>2 

5  Compute nova '?@02;O5B 28@BC0;L=K<8 <0H8=0<8, :>B>@K5 @01>B0NB 
=0 C7;0E 38?5@287>@0, 8 >15A?5G8205B 8E A>740=85 

6  Image glance %;C610 @55AB@0. �A?>;L7C5BAO 4;O E@0=5=8O B0:8E @5AC@A>2 
:0: >1@07K 28@BC0;L=KE <0H8= 8 <><5=B0;L=KE A=8<:>2 
B><>2 

7  Placement placement "15A?5G8205B C?@02;5=85 @5AC@A0<8 ?;0BD>@<K 

8  Orchestration heat  5E0=87< >@:5AB@>2:8 =0 >A=>25 H01;>=>2.  
#>445@68205B 02B><0B8G5A:>5 A>740=85 AB5:>2 @5AC@A>2 
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�0640O A;C610 1Stack A>45@68B DC=:F8>=0;L=CN 3@C??C A;C61 Linux 8 4@C38E 
:><?>=5=B>2. !0?@8<5@, A;C61K glance-api 8 glance-registry Linux 2<5AB5 A 107>9 40==KE MariaDB 

@50;87CNB A;C61C @55AB@0. 
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2 �B8E<EF9@O B5E?G:<64A<O 

2.1 TripleO 

TripleO – MB> =01>@ 8=AB@C<5=B>2 4;O CAB0=>2:8 ?>;=>F5==>9 >1;0G=>9 ?;0BD>@<K 
1Stack 8 5ё >1A;C6820=8O. % ?><>ILN TripleO <>6=> CAB0=02;820BL "% =0 D878G5A:85 A5@25@K 
8 C?@02;OBL 8<8, =0AB@0820BL A5@28AK C?@02;5=8O 8 2 F5;>< – CAB0=>28BL ?>;=>ABLN 
@01>B>A?>A>1=>5, >B:07>CAB>9G82>5 8 =0456=>5 >1;0G=>5 @5H5=85. 

TripleO 8A?>;L7C5B 425 >A=>2=K5 :>=F5?F88: Undercloud 8 Overcloud. %=0G0;0 
CAB0=02;8205BAO Undercloud, :>B>@K9 70B5< 8A?>;L7C5BAO 2 :0G5AB25 8=AB@C<5=B0 4;O CAB0=>2:8 
8 =0AB@>9:8 Overcloud. 

 

 

 

2.1.1 Undercloud 

Undercloud – 3;02=K9 A5@25@ C?@02;5=8O, A>45@60I89 =01>@ 8=AB@C<5=B>2 TripleO. ЭB> 
>4=>A5@25@=0O CAB0=>2:0 1Stack, 2:;NG0NI0O :><?>=5=BK 4;O ?>43>B>2:8 8 C?@02;5=8O 
?@>4C:B82=K<8 A5@25@0<8 1Stack, :>B>@K5 A>AB02;ONB A@54C 1Stack (overcloud). (>@<8@CNI85 
Undercloud :><?>=5=BK 2K?>;=ONB =5A:>;L:> DC=:F89: 

1. �?4A<DB64A<9 

� A>AB02 Undercloud 2E>4OB DC=:F88 ?;0=8@>20=8O, :>B>@K5 <>6=> 8A?>;L7>20BL 
4;O A>740=8O 8 =07=0G5=8O >?@545;5==KE @>;59 2KG8A;8B5;L=KE A5@25@>2. &0:65 8<55BAO =01>@ 
@>;59 A5@25@>2 ?> C<>;G0=8N, :>B>@K5 <>6=> =07=0G0BL :>=:@5B=K< A5@25@0<: 
2KG8A;8B5;L=K< 8 A5@25@0< 4;O C?@02;5=8O. &0:65 <>6=> A>74020BL A>1AB25==K5 @>;8. 
�@><5 B>3>, <>6=> 2K1@0BL, :0:85 A5@28AK ?;0BD>@<K 1Stack =C6=> 2:;NG8BL 2 :064CN @>;L 
A5@25@0. ЭB> ?>72>;O5B A>74020BL =>2K5 B8?K A5@25@>2. 
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2. #CD46?9A<9 H<;<K9E><@< E9D69D4@< 

Undercloud 8A?>;L7C5B 8=B5@D59A C?@02;5=8O out-of-band, >1KG=> Intelligent Platform 

Management Interface (IPMI) 8;8 Redfish :064>3> A5@25@0 4;O C?@02;5=8O ?8B0=85<, 8 A;C61C 
=0 >A=>25 PXE 4;O >?@545;5=8O E0@0:B5@8AB8: >1>@C4>20=8O 8 CAB0=>2:8 1Stack.  

3. �D>9EFD4J<O  
Undercloud A>45@68B =01>@ H01;>=>2 YAML – MB> =01>@ ?;0=>2 4;O >1;0G=>9 

?;0BD>@<K. Undercloud 703@C605B MB8 ?;0=K 8 2K?>;=O5B 8E 8=AB@C:F88 4;O A>740=8O 
?@>4C:B82=>3> @5H5=8O 1Stack. #0@0<5B@K ?;0=>2 <>6=> ?5@5>?@545;8BL, 5A;8 =C6=> 2:;NG8BL 
A>1AB25==K5 =0AB@>9:8. 

4. КB@CBA9AFO Undercloud 

Undercloud 8A?>;L7C5B :><?>=5=BK 1Stack 2 :0G5AB25 107>2>3> =01>@0 8=AB@C<5=B>2. 
�064K9 :><?>=5=B @01>B05B 2 >B45;L=>< :>=B59=5@5 2 Undercloud: 

 Identity (keystone) – >15A?5G8205B 0CB5=B8D8:0F8N 8 02B>@870F8N :><?>=5=B>2 
TripleO; 

 Bare Metal (ironic) 8 Compute (nova) – C?@02;O5B D878G5A:8<8 A5@25@0<8; 

 Networking (neutron) 8 Open vSwitch – C?@02;O5B A5BO<8 D878G5A:8E A5@25@>2; 
 Image (glance) – E@0=8B >1@07K, :>B>@K5 TripleO 70?8AK205B =0 D878G5A:85 A5@25@K; 
 Orchestration (heat) 8 Puppet – >15A?5G820NB >@:5AB@>2:C C7;>2 8 =0AB@>9:C C7;>2 
?>A;5 B>3>, :0: TripleO 70?8AK205B >1@07 Overcloud =0 48A:; 

 Workflow (mistral) – ?@54>AB02;O5B =01>@ @01>G8E ?@>F5AA>2 4;O >?@545;ё==KE 
459AB289, A?5F8D8G=KE 4;O TripleO, B0:8E :0: 8<?>@B 8 2K?>;=5=85 ?;0=>2; 

 Messaging (zaqar) – ?@54>AB02;O5B A;C61C >1<5=0 A>>1I5=8O<8 4;O Workflow Service; 

 Object Storage (swift) – ?@54>AB02;O5B >1J5:B=>5 E@0=8;8I5 4;O @07;8G=KE 
:><?>=5=B>2 ?;0BD>@<K 1Stack, 2:;NG0O: 
 E@0=8;8I5 >1@07>2 4;O Image; 

 40==K5 8=B@>A?5:F88 4;O Bare Metal; 

 ?;0=K @0725@BK20=8O Workflow. 

2.1.2 Overcloud 

Overcloud – ?@>4C:B82=>5 >1;0G=>5 @5H5=85 1Stack, :>B>@>5 A>7405B Undercloud. 

Overcloud A>AB>8B 87 =5A:>;L:8E A5@25@>2 A @07;8G=K<8 @>;O<8, :>B>@K5 >?@545;ONBAO 
=0 >A=>25 :>=D83C@0F8>==KE D09;>2 TripleO. 

Undercloud 2:;NG05B 2 A51O =01>@ @>;59 A5@25@>2 Overcloud ?> C<>;G0=8N: 

1.  B?P GCD46?9A<O 

%5@25@K C?@02;5=8O >15A?5G820NB 04<8=8AB@8@>20=85, A5B52>5 2708<>459AB285 8 
2KA>:CN 4>ABC?=>ABL A@54K 1Stack. 1Stack A>45@68B B@8 A5@25@0 C?@02;5=8O, >1J548=5==KE 2 
:;0AB5@ 2KA>:>9 4>ABC?=>AB8. 

%5@25@ C?@02;5=8O ?> C<>;G0=8N A>AB>8B 87 A;54CNI8E :><?>=5=B>2: 
 Dashboard (horizon); 
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 Identity (keystone); 

 Compute (nova); 

 Networking (neutron); 

 Image (glance); 

 Block Storage (cinder); 

 Orchestration (heat); 

 �070 40==KE MariaDB; 

 %5@25@ >G5@5459 RabbitMQ; 

 �5H8@CNI85 A5@28AK; 
 �0;0=A8@>2I8: HAproxy; 

 Open vSwitch; 

 Pacemaker 8 Galera 4;O >15A?5G5=8O 2KA>:>9 4>ABC?=>AB8 A5@28A>2. 
!5 2A5 MB8 A;C61K 2:;NG5=K ?> C<>;G0=8N. �;O 2:;NG5=8O =5:>B>@KE 87 =8E B@51C5BAO 

=0AB@>5==K5 environment-D09;K. 
2. �OK<E?<F9?PA4O DB?P 

�KG8A;8B5;L=K5 A5@25@K ?@54>AB02;ONB 2KG8A;8B5;L=K5 @5AC@AK 4;O A@54K 1Stack. 

�>1028BL 4>?>;=8B5;L=K5 2KG8A;8B5;L=K5 A5@25@K 4;O @0AH8@5=8O A@54K <>6=> 2 ;N1>9 
<><5=B. 

�KG8A;8B5;L=K9 A5@25@ ?> C<>;G0=8N A>AB>8B 87 A;54CNI8E :><?>=5=B>2: 
 Compute (nova); 

 QEMU-KVM; 

 Telemetry (ceilometer) agent; 

 Open vSwitch. 

2.1.3 �59EC9K9A<9 6OEB>B= 8BEFGCABEF< E9D69DB6 GCD46?9A<O 

TripleO CAB0=02;8205B :;0AB5@ A5@25@>2 C?@02;5=8O 4;O ?@54>AB02;5=8O 
2KA>:>4>ABC?=KE A5@28A>2 2 A@545 ?;0BD>@<K 1Stack.  

�;O :064>9 A;C61K TripleO CAB0=02;8205B >4=8 8 B5 65 :><?>=5=BK =0 2A5E C7;0E 
:>=B@>;;5@0 8 C?@02;O5B C7;0<8 :>=B@>;;5@0 :0: 548=>9 A;C61>9. &0:>9 B8? :>=D83C@0F88 
:;0AB5@0 >15A?5G8205B ?5@5:;NG5=85 =0 @575@2=K9 A5@25@ 2 A;CG05 A1>O >A=>2=>3>, 
0 ?>;L7>20B5;O< 1Stack – =5?@5@K2=>ABL @01>BK. 

TripleO ?;0BD>@<K 1Stack 8A?>;L7C5B A?5F80;L=>5 ?@>3@0<<=>5 >15A?5G5=85 
4;O C?@02;5=8O :><?>=5=B0<8 =0 A5@25@5 C?@02;5=8O: 

 Pacemaker – <5=5465@ @5AC@A>2 :;0AB5@0. '?@02;O5B 8 :>=B@>;8@C5B 4>ABC?=>ABL 
:><?>=5=B>2 1Stack =0 2A5E A5@25@0E :;0AB5@0; 

 HAProxy – >15A?5G8205B 10;0=A8@>2:C =03@C7:8 8 ?@>:A8@C5B =0 A5@28AK 4;O :;0AB5@0; 
 Galera – @5?;8F8@C5B 107C 40==KE 1Stack ?> 2A5<C :;0AB5@C; 
 Memcached 8 Redis – >15A?5G820NB :5H8@>20=85 107K 40==KE. 
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2.1.4 !9D6<EO 6 6<89 >BAF9=A9DB6 

�0640O A;C610 ?;0BD>@<K 1Stack 2 Undercloud 8 Overcloud @01>B05B 2 >B45;L=>< 
:>=B59=5@5 Linux =0 A>>B25BAB2CNI5< A5@25@5. 

#;0BD>@<0 1Stack 1.0 ?>445@68205B CAB0=>2:C =0 >?5@0F8>==K5 A8AB5<K  %�%D5@0 
25@A88 8.5 8 2KH5. ЭB0 "% >15A?5G8205B C?@02;5=85 :>=B59=5@0<8 A@54AB20<8 Podman. 

Podman 

Pod Manager (Podman) – 8=AB@C<5=B 4;O C?@02;5=8O :>=B59=5@0<8. "= @50;87C5B ?>GB8 
2A5 :><0=4K Docker CLI, 70 8A:;NG5=85< B5E, :>B>@K5, A2O70=K A Docker Swarm. Podman C?@02;O5B 
?>40<8, :>=B59=5@0<8 8 >1@070<8 :>=B59=5@>2. "4=> 87 >A=>2=KE @07;8G89 <564C Podman 8 
Docker 70:;NG05BAO 2 B><, GB> Podman <>65B C?@02;OBL @5AC@A0<8 157 8A?>;L7>20=8O 45<>=0, 
@01>B0NI53> 2 D>=>2>< @568<5. 

�>?>;=8B5;L=0O 8=D>@<0F8O >1 MB>< 8=AB@C<5=B5 ?@82545=0 =0 251-A09B5 Podman. 

2.2 !9D6<E Workflow 

%5@28A Workflow – MB> A5@28A 4;O :><?;5:A=>3> 2K?>;=5=8O 7040G.  =>385 2KG8A;5=8O 
2 A>2@5<5==KE :><?LNB5@=KE A8AB5<0E <>6=> ?@54AB028BL 2 2845 ?@>F5AA>2, A>AB>OI8E 87 
<=>65AB20 2708<>A2O70==KE MB0?>2, :>B>@K5 =5>1E>48<> 2K?>;=OBL 2 >?@545;5==>< ?>@O4:5. 
ЭB8 MB0?K G0AB> ?@54AB02;ONB A>1>9 2708<>459AB285 A :><?>=5=B0<8, @0A?@545;5==K<8 ?> 
@07=K< 2KG8A;8B5;L=K< A5@25@0<. %5@28A Workflow ?@54>AB02;O5B 2>7<>6=>ABL 4;O 
02B><0B870F88 B0:8E ?@>F5AA>2. �K?>;=O5BAO B>;L:> =0 Undercloud (TripleO) 8 8A?>;L7C5BAO 
B>;L:> 4;O CAB0=>2:8 Overcloud. 

2.3 !9D6<E Messaging 

%5@28A Messaging – ?@>3@0<<=>5 >15A?5G5=85 4;O >1<5=0 A>>1I5=8O<8. #>72>;O5B 
>1<5=820BLAO 40==K<8 <564C @0A?@545;5==K<8 :><?>=5=B0<8 ?@8;>65=8O, 2K?>;=ONI8<8 
@07;8G=K5 7040G8, 157 ?>B5@8 A>>1I5=89 8 157 =5>1E>48<>AB8 ?>AB>O==>3> 4>ABC?0 : :064><C 
:><?>=5=BC. 

�K?>;=O5BAO B>;L:> =0 Undercloud (TripleO) 8 8A?>;L7C5BAO B>;L:> 4;O CAB0=>2:8 
Overcloud. 

https://podman.io/
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3 �B8E<EF9@4 <89AF<H<>4J<< 

3.1 !9D6<E Identity 

Identity >15A?5G8205B 0CB5=B8D8:0F8N 8 02B>@870F8N ?>;L7>20B5;59 4;O 2A5E 
:><?>=5=B>2 1Stack.  

Identity ?>445@68205B <=>65AB2> <5E0=87<>2 0CB5=B8D8:0F88, 2:;NG0O 8A?>;L7>20=85 
;>:0;L=KE 8<5=8 ?>;L7>20B5;O 8 ?0@>;O, A8AB5<K =0 >A=>25 B>:5=>2 8 A;C61K :0B0;>3>2 LDAP. 

#> C<>;G0=8N A;C610 845=B8D8:0F88 8A?>;L7C5B 107C 40==KE MariaDB 4;O E@0=5=8O 
B>:5=>2, ?>;8B8: 8 845=B8D8:0F8>==>9 8=D>@<0F88. ЭB>B <5E0=87< 845=B8D8:0F88 
@5:><5=4C5BAO 4;O A@54 @07@01>B:8 8;8 4;O ?@>25@:8 ?>4;8==>AB8 =51>;LH8E 3@C?? 
?>;L7>20B5;59. &0:65 <>6=> >4=>2@5<5==> 8A?>;L7>20BL =5A:>;L:> <5E0=87<>2 
845=B8D8:0F88, B0:8E :0: LDAP 8 SQL. 

Identity ?>445@68205B D545@0F8N A SAML. (545@0B82=0O 845=B8D8:0F8O CAB0=02;8205B 
4>25@85 <564C ?>AB02I8:0<8 845=B8D8:0F8>==KE 40==KE (IdP) 8 A;C610<8, :>B>@K5 Identity 

?@54>AB02;O5B :>=5G=><C ?>;L7>20B5;N. 
#@58<CI5AB20 Identity: 

1. '?@02;5=85 CG5B=K<8 70?8AO<8 ?>;L7>20B5;59 (user, group), 2:;NG0O A2O70==CN 
A =8<8 8=D>@<0F8N, B0:CN :0: 8<O 8 ?0@>;L. 

2. '?@02;5=85 ?@>5:B0<8 (project). � ?@>5:B <>6=> 2:;NG8BL 3@C??C ?>;L7>20B5;59 8;8 
>@30=870F8N. 

3. '?@02;5=85 @>;O<8 (role). $>;8 >?@545;ONB ?@020 ?>;L7>20B5;O. !0?@8<5@, @>;8 
<>3CB 8<5BL @07=K5 ?@020 4;O B>@3>2>3> ?@54AB028B5;O 8 4;O <5=5465@0. 

4. '?@02;5=85 4><5=0<8 (domain). �><5=K >?@545;ONB 04<8=8AB@0B82=K5 3@0=8FK 
>1J5:B>2 A;C61K 845=B8D8:0F88 8 ?>445@6820NB <=>3>?>;L7>20B5;LA:89 @568<, 
?@8 :>B>@>< 4><5= ?@54AB02;O5B A>1>9 >1J548=5=85 ?>;L7>20B5;59, 3@C?? 8 
?@>5:B>2. 

!0 4803@0<<5 ?>:070= 107>2K9 ?@>F5AA 0CB5=B8D8:0F88, :>B>@K9 Identity 8A?>;L7C5B 
4;O 0CB5=B8D8:0F88 ?>;L7>20B5;59 A ?><>ILN 4@C38E :><?>=5=B>2 1Stack: 
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К�������" ���!���� 

keystone #@54>AB02;O5B 845=B8D8:0F8N, 0 B0:65 04<8=8AB@0B82=K9 8 >1I54>ABC?=K9 API. 

#>445@6820NBAO 25@A88 Identity API v2  8 API v3. 
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4 �B8E<EF9@4 GCD46?9A<O D9EGDE4@< 

4.1 !9D6<E Compute 

%5@28A Compute A;C68B O4@>< >1;0:0 1Stack, ?@54>AB02;OO 28@BC0;L=K5 <0H8=K ?> 
70?@>AC. %5@28A 2K18@05B D878G5A:89 A5@25@ 8 70?CA:05B B0< 8=AB0=AK, :>B>@K5 
2708<>459AB2CNB A 107>2K<8 <5E0=87<0<8 28@BC0;870F88, 8 ?@54>AB02;O5B 4>ABC? 4@C38< 
:><?>=5=B0< 1Stack. 

Compute ?>445@68205B ?@>3@0<<=>5 >15A?5G5=85 libvirt, :>B>@>5 8A?>;L7C5B 
QEMU-KVM 2 :0G5AB25 38?5@287>@0. �8?5@287>@ A>7405B 28@BC0;L=K5 <0H8=K 8 >15A?5G8205B 
<83@0F8N 8=AB0=A0 A C7;0 =0 C75;. 

Compute 2708<>459AB2C5B A> A;C610<8: 
 845=B8D8:0F88 Keystone 4;O ?@>25@:8 ?>4;8==>AB8 A;C61K 8 4>ABC?0 : 1075 40==KE; 
 @55AB@0 4;O 4>ABC?0 : >1@070< 8=AB0=A>2 8 70?CA:0 M:75<?;O@>2, 0 B0:65 
2708<>459AB2C5B A> A;C61>9 ?0=5;8 C?@02;5=8O =0 >A=>25 251-8=B5@D59A0 
4;O ?@54>AB02;5=8O ?>;L7>20B5;LA:>3> 8 04<8=8AB@0B82=>3> 8=B5@D59A0. 

�4<8=8AB@0B>@ <>65B: 
 >3@0=8G8BL 4>ABC? : >1@070< 8=AB0=A>2 ?> ?@>5:B0< 8 ?>;L7>20B5;O<; 
 C:070BL :2>BC ?@>5:B0 8 ?>;L7>20B5;O – =0?@8<5@, :>;8G5AB2> M:75<?;O@>2, :>B>@K5 
<>65B A>740BL >48= ?>;L7>20B5;L. 

#@8 @0725@BK20=88 >1;0:> 1Stack <>6=> @0718BL =0 @07;8G=K5 >1;0AB8: 
1.  97<BAO (Regions) 

�0640O A;C610, C:070==0O 2 A;C615 845=B8D8:0F88 Keystone, 845=B8D8F8@C5BAO 
?> @538>=C >1A;C6820=8O, :>B>@K9 >1KG=> ?@54AB02;O5B A>1>9 35>3@0D8G5A:>5 
<5AB>?>;>65=85. 

$538>=K 8A?>;L7CNBAO 4;O ?>AB@>5=8O 2KA>:>4>ABC?=>9 28@BC0;L=>9 8=D@0AB@C:BC@K. 
2. �7D974FO E9D69DB6 (Host Aggregates) < ;BAO 8BEFGCABEF< (Availability Zones) 

"1;0G=>5 @5H5=85 <>6=> @0745;8BL =0 ;>38G5A:85 3@C??K.  >6=> A>740BL: 
 =5A:>;L:> 3@C?? C7;>2, :>B>@K5 A>2<5AB=> 8A?>;L7CNB >1I85 @5AC@AK, B0:85 :0: 
E@0=8;8I5 8 A5BL, 
8;8 

 3@C??K, :>B>@K5 A>2<5AB=> 8A?>;L7CNB >?@545;5==K5 A2>9AB20, B0:85 :0: B8? CPU. 

�?O 48@<A<EFD4FBDB6 3@C??0 ?@54AB02;5=0 2 2845 03@530B>2 A5@25@>2 A 2K45;5==K<8 
2KG8A;8B5;L=K<8 A5@25@0<8 8 A2O70==K<8 A =8<8 <5B040==K<8.  5B040==K5 03@530B>2 
A5@25@>2 >1KG=> 8A?>;L7CNBAO 4;O ?@54>AB02;5=8O 8=D>@<0F88 ?;0=8@>2I8:C @5AC@A>2 
(openstack-nova-scheduler), B0:8E :0: >3@0=8G5=85 >?@545;5==KE H01;>=>2 A5@25@>2 8;8 
>1@07>2 8=AB0=A>2 =0 ?>4<=>65AB2> A5@25@>2. 

�?O CB?P;B64F9?9= MB0 3@C??0 ?@54AB02;5=0 :0: 7>=0 4>ABC?=>AB8. #>;L7>20B5;L 
=5 <>65B ?@>A<0B@820BL <5B040==K5 3@C??K 8;8 A?8A>: A5@25@>2 2 7>=5 4>ABC?=>AB8. 
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#@58<CI5AB20 03@530B>2 8 7>= 4>ABC?=>AB8: 
1. �0;0=A8@>2:0 =03@C7:8 8 @0A?@545;5=85 8=AB0=A>2. 
2. (878G5A:0O 87>;OF8O 8 @575@28@>20=85 <564C 7>=0<8 (>1KG=> 8A?>;L7CNBAO 

>B45;L=K5 8AB>G=8:8 ?8B0=8O 8;8 A5B52>5 >1>@C4>20=85). 
3. �@C??8@>2:0 A5@25@>2, 8<5NI8E >1I85 0B@81CBK. 
4. $0745;5=85 =0 @07;8G=K5 :;0AAK >1>@C4>20=8O. 

 

 

К�������" ���!���� 

nova-api "1@010BK205B 70?@>AK 8 ?@54>AB02;O5B 4>ABC? : A;C610<, B0:8< :0: 703@C7:0 8=AB0=A0 
nova-compute �0?CA:05BAO =0 :064>< 2KG8A;8B5;L=>< A5@25@5 4;O A>740=8O 8 7025@H5=8O @01>BK 

8=AB0=A>2. 
�708<>459AB2C5B A 38?5@287>@>< 4;O 70?CA:0 =>2KE 8=AB0=A>2 8 70?8AK205B A>AB>O=8O 
8=AB0=A>2 2 107C 40==KE 

nova-

conductor 

"15A?5G8205B ?>445@6:C 4>ABC?0 2KG8A;8B5;L=KE A5@25@>2 : 1075 40==KE 

nova-

novncproxy 

#@54>AB02;O5B VNC-4>ABC? : 8=AB0=AC G5@57 1@0C75@ 

nova-scheduler !0 >A=>25 =0AB@>5==KE 25A>2 8 D8;LB@>2 2KG8A;O5B, =0 :0:>< D878G5A:>< A5@25@5 
A>740BL 8;8 70?CAB8BL 8=AB0=A 

nova-metadata '?@02;O5B :>=D83C@0F859 8=AB0=A>2 



 
 

 

 www.jet.su 16 

 

4.2 !9D6<E Image 

%5@28A Image 2K?>;=O5B DC=:F8N @55AB@0 >1@07>2 28@BC0;L=KE 48A:>2. #>;L7>20B5;8 
<>3CB 4>102;OBL =>2K5 >1@07K 8;8 45;0BL <3=>25==K5 A=8<:8 ACI5AB2CNI53> 8=AB0=A0. 
 3=>25==K5 A=8<:8 <>6=> 8A?>;L7>20BL 4;O @575@2=>3> :>?8@>20=8O 8;8 2 :0G5AB25 H01;>=>2 
4;O =>2KE A5@25@>2. 

#>445@6820NBAO A;54CNI85 D>@<0BK 48A:>2: 
 aki/ami/ari (Amazon kernel, ramdisk 8;8 >1@07 8=AB0=A0); 
 iso (D>@<0B 0@E820 4;O >?B8G5A:8E 48A:>2, B0:8E :0: CD); 

 qcow2 (Qemu/KVM, ?>445@68205B B5E=>;>38O CoW); 

 raw (=5AB@C:BC@8@>20==K9 D>@<0B). 
(>@<0BK :>=B59=5@>2 B0:65 <>6=> 703@C78BL 2 @55AB@ >1@07>2. (>@<0B :>=B59=5@0 

>?@545;O5B D>@<0B <5B040==KE 8=AB0=A0, :>B>@K9 1C45B A>E@0=5= 2 >1@075. 
#>445@6820NBAO A;54CNI85 D>@<0BK: 
 bare (157 <5B040==KE); 
 ova (tar-0@E82 OVA); 

 ovf (D>@<0B OVF); 

 aki/ami/ari (O4@> Amazon, ramdisk 8;8 >1@07 8=AB0=A0). 

 

 

К�������" ���!���� 

glance-api �708<>459AB2C5B A A5@25@=>9 G0ABLN E@0=8;8I0 4;O >1@01>B:8 70?@>A>2 
=0 A>740=85, 87<5=5=85 8 C40;5=85 >1@07>2 8=AB0=A>2.  
API 8A?>;L7C5B glance-registry 4;O ?>;CG5=8O 8=D>@<0F88 >1 >1@070E 8=AB0=A>2 

glance-registry '?@02;O5B 2A5<8 <5B040==K<8 4;O :064>3> >1@070 8=AB0=A0 
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4.3 !9D6<E Bare Metal 
%5@28A Bare Metal ?>72>;O5B ?>;L7>20B5;N CAB0=02;820BL "% 8 =0AB@0820BL D878G5A:85 

A5@25@K. %5@28A 70?CA:05BAO B>;L:> =0 TripleO. 

�;O ?;0=8@>20=8O @5AC@A0<8 8 C?@02;5=8O :2>B0<8 Bare Metal 8A?>;L7C5B A5@28A 
Compute, 0 4;O 0CB5=B8D8:0F88 A5@28A0 – A;C61C Identity. "1@07K 8=AB0=A>2 4>;6=K 1KBL 
=0AB@>5=K 4;O ?>445@6:8 CAB0=>2:8 =0 D878G5A:89 A5@25@ 2<5AB> KVM. 

 

 

К�������" ���!���� 

ironic-api "1@010BK205B 70?@>AK 8 ?@54>AB02;O5B 4>ABC? : D878G5A:8< 2KG8A;8B5;L=K< 
@5AC@A0< 

ironic-conductor �708<>459AB2C5B A D878G5A:8<8 A5@25@0<8 8 107>9 40==KE, 0 B0:65 2K?>;=O5B 
?>;L7>20B5;LA:85 8 A;C651=K5 459AB28O 

4.4 !9D6<E Orchestration 

Orchestration ?@54>AB02;O5B H01;>=K 4;O A>740=8O >1;0G=KE @5AC@A>2, B0:8E :0: 
E@0=8;8I0, A5B8, 8=AB0=AK 8;8 ?@8;>65=8O, 8 4;O C?@02;5=8O 8<8. 

(01;>=K 8A?>;L7CNBAO 4;O A>740=8O AB5:>2, :>B>@K5 ?@54AB02;ONB A>1>9 :>;;5:F88 
@5AC@A>2. 

!0?@8<5@, <>6=> A>740BL H01;>=K 4;O M:75<?;O@>2, ?;020NI8E IP-04@5A>2, B><>2, 
3@C?? 157>?0A=>AB8 8;8 ?>;L7>20B5;59. Orchestration ?@54>AB02;O5B 4>ABC? :> 2A5< >A=>2=K< 
A5@28A0< 1Stack A ?><>ILN 548=>3> <>4C;L=>3> H01;>=0. 
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#@58<CI5AB20 Orchestration: 

1. !0;8G85 548=>3> H01;>=0, :>B>@K9 ?@54>AB02;O5B 4>ABC? :> 2A5< 107>2K< API-

8=B5@D59A0< A5@28A>2. 
2. (01;>=K O2;ONBAO <>4C;L=K<8 8 @5AC@A>>@85=B8@>20==K<8. 
3. (01;>=K <>6=> ?5@5>?@545;8BL 8 8A?>;L7>20BL ?>2B>@=> (=0?@8<5@, 2 2845 

2;>65==KE AB5:>2). 
4. #>4:;NG05<0O @50;870F8O @5AC@A>2, ?>MB><C <>6=> 2:;NG0BL ?>;L7>20B5;LA:85 

@5AC@AK. 
5. �A?>;L7C5BAO ?>4E>4 Infrastructure-as-a-Code (IaaC). 

 

 

К�������" ���!���� 

heat-api %>1AB25==K9 REST-API, :>B>@K9 >1@010BK205B 70?@>AK API ?CB5< >B?@02:8 70?@>A>2 
2 A;C61C heat-engine G5@57 RPC 

heat-api-cfn �>?>;=8B5;L=K9 AWS-Query API, A>2<5AB8<K9 A AWS CloudFormation, :>B>@K9 
>1@010BK205B 70?@>AK API, >B?@02;OO 70?@>AK 2 A;C61C heat-engine G5@57 RPC 

heat-engine '?@02;O5B 70?CA:>< H01;>=0 8 35=5@8@C5B A>1KB8O 4;O API ?>;L7>20B5;O 
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4.5 !9D6<E Placement 
%5@28A Placement >15A?5G8205B C?@02;5=85 @5AC@A0<8 ?;0BD>@<K. #@8<5=O5BAO 4;O 

2545=8O CG5B0 @5AC@A>2 8 8A?>;L7>20=8O ?>AB02I8:>2 @5AC@A>2. !0?@8<5@: ?>AB02I8:>< 
@5AC@A>2 <>65B 1KBL 2KG8A;8B5;L=K9 A5@25@, >1I89 ?C; E@0=8;8I0 8;8 ?C; @0A?@545;5=8O IP-

04@5A>2.  
&8?K ?>B@51;O5<KE @5AC@A>2 >BA;56820NBAO 2 2845 :;0AA>2. %5@28A ?@54>AB02;O5B: 
 =01>@ AB0=40@B=KE :;0AA>2 @5AC@A>2 (=0?@8<5@, DISK_GB, MEMORY_MB 8 VCPU); 

 2>7<>6=>ABL >?@545;OBL ?>;L7>20B5;LA:85 :;0AAK @5AC@A>2 ?> <5@5 =5>1E>48<>AB8. 
' :064>3> ?>AB02I8:0 @5AC@A>2 B0:65 <>65B 1KBL =01>@ E0@0:B5@8AB8:, :>B>@K5 

>?8AK20NB 4>?>;=8B5;L=K5 2>7<>6=>AB8 8;8 >3@0=8G5=8O ?>AB02I8:0 @5AC@A>2. 

 

 

К�������" ���!���� 

placement "15A?5G8205B C?@02;5=85 @5AC@A0<8 ?;0BD>@<K, 2708<>459AB2C5B A :><?>=5=B>< 
?;0=8@>2I8:0 @5AC@A>2 nova-scheduler A5@28A0 Compute 
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5 �B8E<EF9@4 ID4A9A<O 

5.1 !9D6<E Block Storage 

%5@28A Block Storage C?@02;O5B ?>AB>O==K< 1;>G=K< E@0=8;8I5< 4;O 28@BC0;L=KE 
65AB:8E 48A:>2. �;>G=>5 E@0=8;8I5 ?>72>;O5B ?>;L7>20B5;N A>74020BL 8 C40;OBL 1;>G=K5 
CAB@>9AB20, 0 B0:65 C?@02;OBL ?>4:;NG5=85< 1;>G=KE CAB@>9AB2 : 8=AB0=A0<. 

(0:B8G5A:>5 ?>4:;NG5=85 8 >BA>548=5=85 CAB@>9AB2 2K?>;=O5BAO 70 AGёB 8=B53@0F88 
A A5@28A>< Compute. �;O C?@02;5=8O @0A?@545;5==K< 1;>G=K< E@0=8;8I5< <>6=> 
8A?>;L7>20BL @538>=K 8 7>=K 4>ABC?=>AB8. 

� A2>N >G5@54L, 1;>G=>5 E@0=8;8I5 <>6=> 8A?>;L7>20BL 2 AF5=0@8OE, B@51CNI8E 
2KA>:>9 ?@>872>48B5;L=>AB8, B0:8E :0: E@0=8;8I5 107 40==KE 8;8 @0AH8@O5<K5 D09;>2K5 
A8AB5<K. 

&0:65 A5@28A ?@54>AB02;O5B 8=AB0=A0< ?@O<>9 1;>G=K9 4>ABC? : 48A:0<. �@><5 B>3>, 
4;O A>E@0=5=8O 40==KE 8;8 A>740=8O =>2KE B><>2 <>6=> 45;0BL <><5=B0;L=K5 A=8<:8 B><>2. 

#@58<CI5AB20 1;>G=>3> E@0=8;8I0 1Stack: 

1. %>740=85, ?@>A<>B@ 8 C40;5=85 B><>2 8 <><5=B0;L=KE A=8<:>2. 
2. #>4:;NG5=85 8 >BA>548=5=85 B><>2 >B 70?CI5==KE 8=AB0=A>2. 
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К�������" ���!���� 

cinder-api "B25G05B =0 70?@>AK ?>;L7>20B5;59 8 A5@28A>2 8 ?><5I05B 8E 2 >G5@54L A>>1I5=89. 
#@8 ?>;CG5=88 70?@>A0 A;C610 API ?@>25@O5B A>>B25BAB285 B@51>20=8O< 
: 845=B8D8:0F88 8 ?@5>1@07C5B 70?@>A 2 A>>1I5=85, A>45@60I55 B@51C5<>5 
459AB285 A 1;>G=K< E@0=8;8I5< 

cinder-scheduler !07=0G05B 7040G8 87 >G5@548 A>>1I5=89 8 ?;0=8@C5B 2K45;5=85 @5AC@A>2. 
%;C610 ?;0=8@>2I8:0 AG8BK205B 70?@>AK 87 >G5@548 A>>1I5=89 8 >?@545;O5B, 
=0 :0:>< E@0=8;8I5 A;54C5B 2K?>;=8BL 70?@>H5==>5 459AB285. �0B5< ?;0=8@>2I8: 
A2O7K205BAO A> A;C61>9 cinder-volume =0 2K1@0==>< A5@25@5 4;O >1@01>B:8 70?@>A0 

cinder-volume "?@545;O5B E@0=8;8I5 4;O 8=AB0=A>2. %;C610 B><>2 2708<>459AB2C5B 
=5?>A@54AB25==> A CAB@>9AB20<8 1;>G=>3> E@0=5=8O.  
�>340 >B ?;0=8@>2I8:0 ?>ABC?0NB 70?@>AK, A;C610 B><>2 <>65B A>74020BL, 87<5=OBL 
8;8 C40;OBL B><0.  
%;C610 B><>2 2:;NG05B 2 A51O =5A:>;L:> 4@0925@>2 4;O 2708<>459AB28O A 
CAB@>9AB20<8 1;>G=>3> E@0=5=8O, B0:8<8 :0: NFS 

 

5.2 !9D6<E Object Storage 

%5@28A Object Storage ?@54>AB02;O5B 4>ABC?=CN ?> ?@>B>:>;C HTTP A8AB5<C E@0=5=8O 
1>;LH8E >1J5<>2 40==KE, 2:;NG0O AB0B8G5A:85 >1J5:BK, B0:85 :0: 2845>, 87>1@065=8O, 
A>>1I5=8O M;5:B@>==>9 ?>GBK, D09;K 8;8 >1@07K 8=AB0=A>2.  

&0:65 2 >1J5:B=>< E@0=8;8I5 A>E@0=ONBAO 40==K5 8=B@>A?5:F88 4;O Bare Metal 8 ?;0=K 
@0725@BK20=8O Workflow =0 MB0?5 CAB0=>2:8 1Stack. "1J5:BK E@0=OBAO 2 107>2>9 D09;>2>9 
A8AB5<5 2 2845 42>8G=KE D09;>2, 0 <5B040==K5 – 2 @0AH8@5==KE 0B@81CB0E :064>3> D09;0. 

$0A?@545;5==0O 0@E8B5:BC@0 Object Storage ?>445@68205B 3>@87>=B0;L=>5 
<0AHB018@>20=85, 0 B0:65 >B:07>CAB>9G82>5 @575@28@>20=85 A ?><>ILN ?@>3@0<<=>9 
@5?;8:0F88 40==KE. #>A:>;L:C A5@28A ?>445@68205B 0A8=E@>==CN @5?;8:0F8N 8, 2 :>=5G=>< 
8B>35, ?>A;54>20B5;L=CN @5?;8:0F8N, 55 <>6=> 8A?>;L7>20BL ?@8 @0725@BK20=88 2 =5A:>;L:8E 
F5=B@0E >1@01>B:8 40==KE. 

#@58<CI5AB20 E@0=8;8I0 >1J5:B>2 1Stack: 

1. $5?;8:8 E@0=8;8I0 ?>445@6820NB A>AB>O=85 >1J5:B>2 2 A;CG05 A1>O. 
$5:><5=4C5BAO 8A?>;L7>20BL :0: <8=8<C< B@8 @5?;8:8. 

2. $5?;8:0 7>= E@0=5=8O. �>=K 30@0=B8@CNB, GB> :0640O @5?;8:0 >1J5:B0 <>65B 
E@0=8BLAO >B45;L=>. �>=0 <>65B ?@54AB02;OBL A>1>9 >B45;L=K9 48A:, <0AA82 40==KE, 
A5@25@, A5@25@=CN AB>9:C 8;8 4065 F5;K9 F5=B@ >1@01>B:8 40==KE. 

3. $538>=K E@0=5=8O <>3CB: 3@C??8@>20BL 7>=K ?> <5AB>?>;>65=8N; 2:;NG0BL A5@25@K 
8;8 A5@25@=K5 D5@<K, :>B>@K5 >1KG=> @0A?>;>65=K 2 >4=>9 8 B>9 65 
35>3@0D8G5A:>9 >1;0AB8. $538>=K 8<5NB >B45;L=>5 API 4;O :064>9 CAB0=>2:8 
A;C61K Object Storage, GB> ?>72>;O5B >15A?5G8BL @0745;5=85 A;C61. 
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"1J5:B=>5 E@0=8;8I5 8A?>;L7C5B :>;LF52K5 D09;K .gz, :>B>@K5 A;C60B 2 :0G5AB25 
D09;>2 107K 40==KE 8 :>=D83C@0F88. "=8 A>45@60B ?>4@>1=CN 8=D>@<0F8N >1> 2A5E 
CAB@>9AB20E E@0=5=8O 8 A>?>AB02;5=8OE A>E@0=5==KE >1J5:B>2 A D878G5A:8< <5AB>?>;>65=85< 
:064>3> D09;0. &0:8< >1@07><, MB8 D09;K <>6=> 8A?>;L7>20BL 4;O >?@545;5=8O 
<5AB>?>;>65=8O :>=:@5B=KE 40==KE. ' :064>3> >1J5:B0, CG5B=>9 70?8A8 8 :>=B59=5@=>3> 
A5@25@0 5ABL C=8:0;L=K9 :>;LF52>9 D09;. 

%5@28A E@0=5=8O >1J5:B>2 8A?>;L7C5B 4@C385 ?>4A8AB5<K 8 :><?>=5=BK 1Stack 

4;O 2K?>;=5=8O 459AB289. !0?@8<5@, B@51C5BAO A;C610 Identity, 45<>= rsync 8 10;0=A8@>2I8: 
=03@C7:8. 

!0 4803@0<<5 ?>:070=K >A=>2=K5 8=B5@D59AK, :>B>@K5 A5@28A Object Storage 

8A?>;L7C5B 4;O 2708<>459AB28O A 4@C38<8 A;C610<8 1Stack, 1070<8 40==KE 8 1@>:5@0<8: 

 

 

К�������" ���!���� 

swift-account "1@010BK205B A?8A:8 :>=B59=5@>2 2 1075 40==KE 
swift-container "1@010BK205B A?8A:8 >1J5:B>2, :>B>@K5 2:;NG5=K 2 >?@545;5==K9 :>=B59=5@ 

A ?><>ILN 107K 40==KE 
swift-object %>E@0=O5B, 872;5:05B 8 C40;O5B >1J5:BK 

swift-proxy #@54>AB02;O5B >1I54>ABC?=K9 API, >15A?5G8205B 0CB5=B8D8:0F8N 8 <0@H@CB870F8N 
70?@>A>2.  
"1J5:BK ?5@540NBAO ?>;L7>20B5;N G5@57 ?@>:A8-A5@25@ 157 1CD5@870F88 
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6 !9F964O CB8E<EF9@4 

6.1 !9D6<E Networking 

%5@28A Networking >15A?5G8205B A>740=85 8 C?@02;5=85 28@BC0;L=>9 A5B52>9 
8=D@0AB@C:BC@K 2 >1;0:5 1Stack. Э;5<5=BK 8=D@0AB@C:BC@K 2:;NG0NB 2 A51O A5B8, ?>4A5B8 8 
<0@H@CB870B>@K. 

Networking ?@54>AB02;O5B 04<8=8AB@0B>@0< 2>7<>6=>ABL 381:> 2K18@0BL, :0:85 A5B52K5 
A;C61K 70?CA:0BL 8 =0 :0:8E D878G5A:8E A8AB5<0E >=8 1C4CB 459AB2>20BL. %5B52K5 A5@28AK <>6=> 
70?CA:0BL ;81> =0 >4=>< D878G5A:>< A5@25@5, ;81> =0 @07=KE A5@25@0E, 2 B>< G8A;5 2 
>B:07>CAB>9G82>9 :>=D83C@0F88. 

#>A:>;L:C A5BL 1Stack A>7405BAO =0 ?@>3@0<<=>< C@>2=5, B> >=0 <>65B 2 @568<5 
@50;L=>3> 2@5<5=8 @5038@>20BL =0 <5=ONI85AO A5B52K5 ?>B@51=>AB8, B0:85 :0: A>740=85 8 
=07=0G5=85 =>2KE IP-04@5A>2. 

#@58<CI5AB20 A5B8 1Stack: 

1. #>;L7>20B5;8 <>3CB A>74020BL A5B8, C?@02;OBL B@0D8:>< 8 ?>4:;NG0BL A5@25@K 8 
CAB@>9AB20 : >4=>9 8;8 =5A:>;L:8< A5BO<. 

2. IP-04@5A0 <>3CB 1KBL 2K45;5==K<8 8;8 ?;020NI8<8. #;020NI85 IP-04@5A0 <>3CB 
8A?>;L7>20BLAO 4;O 48=0<8G5A:>3> ?5@5=0?@02;5=8O B@0D8:0. 

3. �;O A5B8 VLAN <>6=> 8A?>;L7>20BL 4094 VLAN, B. 5. <0:A8<C< 4094 A5B8. 
�;O A5B59 =0 >A=>25 BC==5;59 VXLAN 8;8 GENEVE VNI (845=B8D8:0B>@ 28@BC0;L=>9 
A5B8) <>6=> 8A?>;L7>20BL >:>;> 16 <8;;8>=>2 C=8:0;L=KE 04@5A>2/A5B59. 

/4@> A5B52>9 A;C61K – ?>4:;NG05<K9 <>4C;L Modular Layer 2 (ML2), 0 4@0925@>< A;C68B 
Open Virtual Networking (OVN). �;O ?;0BD>@<K 1Stack 4@0925@ OVN ?@54>AB02;O5B A5B52K5 
A5@28AK. 
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К�������" ���!���� 

neutron-api &5=B@0;L=K9 C?@02;ONI89 :><?>=5=B 
�@0925@ ML2/OVN  >4C;L ML2 ?@5>1@07C5B A5B52CN :>=D83C@0F8N, A?5F8D8G=CN 4;O 1Stack, 2 

:>=D83C@0F8N ;>38G5A:>9 A5B8 OVN 

ovn-nb �070 40==KE OVN northbound. � =59 E@0=8BAO ;>38G5A:0O :>=D83C@0F8O A5B8 OVN 

87 ?>4:;NG05<>3> <>4C;O OVN ML2. �0?CA:05BAO =0 A5@25@5 C?@02;5=8O =0 TCP-

?>@BC 6641 

ovn-northd %;C610 OVN northbound. ЭB0 A;C610 ?@5>1@07C5B :>=D83C@0F8N ;>38G5A:>9 
A5B8 87 107K 40==KE OVN NB 2 ;>38G5A:85 ?@028;0 ?CB59 ?5@540G8 40==KE 8 
70?>;=O5B 8E 2 1075 40==KE OVN Southbound 

ovn-sb �070 40==KE OVN southbound. � =59 E@0=OBAO ?@5>1@07>20==K5 ;>38G5A:85 
?@028;0 ?CB59 ?5@540G8 40==KE. �0?CA:05BAO =0 A5@25@5 C?@02;5=8O =0 TCP-

?>@BC 6642 
ovn-controller �>=B@>;;5@ OVN. �708<>459AB2C5B A 107>9 40==KE OVN SB 8 459AB2C5B :0: 

:>=B@>;;5@ Open vSwitch 4;O C?@02;5=8O 8 <>=8B>@8=30 A5B52K< B@0D8:>< 

ovn-metadata-agent �35=B <5B040==KE OVN. %>7405B M:75<?;O@K haproxy 4;O C?@02;5=8O 
8=B5@D59A0<8 OVS, A5B52K<8 ?@>AB@0=AB20<8 8<5= 8 ?@>F5AA0<8 HAProxy 

OVSDB %5@25@ 107K 40==KE OVS. $07<5I05B 107K 40==KE OVN Northbound 8 
Southbound. &0:65 2708<>459AB2C5B A ovs-vswitchd 4;O @07<5I5=8O 107K 40==KE 
OVS conf.db 

neutron-sriov-agent �35=B, >B25G0NI89 70 @01>BC A SR-IOV ?>@B0<8 
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ovn-controller, ;4CGM9AAO= A4 E9D69D4I GCD46?9A<O, 2K?>;=O5B A;54CNI85 DC=:F88: 
 <0@H@CB870F8N north-south; 

 SNAT. 

ovn-controller, ;4CGM9AAO= A4 6OK<E?<F9?PAOI E9D69D4I, 2K?>;=O5B: 
 DC=:F88 DHCP-A5@25@0; 
 DC=:F88 IGMP; 

 DC=:F88 2=CB@5==53> DNS; 

 @0A?@545;5=85 Floating IP; 

 @01>BC A B@0D8:>< Geneve; 

 <0@H@CB870F8N east-west. 
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7 �B?P;B64F9?PE><= <AF9DH9=E 
7.1 !9D6<E Dashboard 

%5@28A Dashboard ?@54>AB02;O5B ?>;L7>20B5;O< 8 04<8=8AB@0B>@0< 3@0D8G5A:89 
?>;L7>20B5;LA:89 8=B5@D59A 4;O 2K?>;=5=8O >?5@0F89 A>740=8O 8 70?CA:0 M:75<?;O@>2, 
C?@02;5=8O A5BLN 8 =0AB@>9:8 :>=B@>;O 4>ABC?0. 

 >4C;L=0O 0@E8B5:BC@0 A5@28A0 ?>72>;O5B A5@28AC 2708<>459AB2>20BL A 4@C38<8 
?>4A8AB5<0<8, B0:8<8 :0: 18;;8=3, <>=8B>@8=3, 0 B0:65 A 4>?>;=8B5;L=K<8 8=AB@C<5=B0<8 
C?@02;5=8O. 

$>;L ?>;L7>20B5;O, :>B>@K9 2E>48B 2 251-8=B5@D59A, >?@545;O5B, :0:85 
8=D>@<0F8>==K5 ?0=5;8 1C4CB 5<C 4>ABC?=K. 

 

 

К�������" ���!���� 

dashboard �51-?@8;>65=85 Django. #@54>AB02;O5B 4>ABC? : 251-8=B5@D59AC C?@02;5=8O 87 ;N1>3> 
1@0C75@0 

 

� MB>< ?@8<5@5 ?>:070=> A;54CNI55 2708<>459AB285: 
 A5@28A 845=B8D8:0F88 Identity 2K?>;=O5B 0CB5=B8D8:0F8N 8 02B>@870F8N 
?>;L7>20B5;59; 

 :5H8@CNI89 A5@25@ Memcached E@0=8B A5AA88 0CB5=B8D8F8@>20==KE ?>;L7>20B5;59; 
 A5@28A Dashboard 2708<>459AB2C5B A 4@C38<8 A;C610<8 1Stack ?> API. 
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8 �ECB@B74F9?PAO9 E9D6<EO 

8.1 �4;4 84AAOI MariaDB 

MariaDB – 1070 40==KE, :>B>@0O 8A?>;L7C5BAO ?> C<>;G0=8N, 8 ?>AB02;O5BAO A "%. �;O 
:064>3> :><?>=5=B0 1Stack B@51C5BAO GB>1K A;C610 MariaDB 1K;0 70?CI5=0. �064K9 :><?>=5=B 
?>4A8AB5< E@0=8B A2>8 40==K5 2 >B45;L=>9 ��. 

�;O ?>AB@>5=8O >B:07>CAB>9G82>9 :>=D83C@0F88 8A?>;L7C5BAO #" Galera. 

Galera – ?@>3@0<<=>5 >15A?5G5=85 @5?;8:0F88 40==KE 4;O A>740=8O A8=E@>==>3> 
:;0AB5@0 MariaDB Galera, A>AB>OI53> 87 =5A:>;L:8E A5@25@>2 MariaDB. � >B;8G85 >B B@048F8>==>9 
=0AB@>9:8 >A=>2=>3> A5@25@0/@5?;8:8, 345 @5?;8:8 >1KG=> 4>ABC?=K B>;L:> 4;O GB5=8O, 
2A5 C7;K 2 :;0AB5@5 MariaDB Galera <>3CB 1KBL 4>ABC?=K 4;O 70?8A8. 

"A=>2=K5 DC=:F88 MariaDB Galera Cluster: 

1. %8=E@>==0O @5?;8:0F8O. 
2. &>?>;>38O active-active A =5A:>;L:8<8 8AB>G=8:0<8 40==KE. 
3. 'B5=85 8 70?8AL =0 ;N1>9 A5@25@ :;0AB5@0 
4. �2B><0B8G5A:89 :>=B@>;L :;0AB5@0 8 C40;5=85 >B:0702H8E A5@25@>2 87 :;0AB5@0. 
5. �2B><0B8G5A:>5 ?@8A>548=5=85 C7;>2. 
6. #0@0;;5;L=0O @5?;8:0F8O =0 C@>2=5 AB@>:. 
7. #@O<K5 :;85=BA:85 ?>4:;NG5=8O: ?>;L7>20B5;8 <>3CB 2E>48BL =0 A5@25@K :;0AB5@0 

8 @01>B0BL A C7;0<8 =0?@O<CN 2> 2@5<O 2K?>;=5=8O @5?;8:0F88. 
%8=E@>==0O @5?;8:0F8O >7=0G05B, GB> A5@25@ @5?;8F8@C5B B@0=70:F8N 2> 2@5<O 

D8:A0F88 8 ?5@5405B A2O70==K9 A B@0=70:F859 =01>@ 40==KE 4;O 70?8A8 =0 :064K9 A5@25@ 
:;0AB5@0. �;85=B (?>;L7>20B5;LA:>5 ?@8;>65=85) ?>4:;NG05BAO =0?@O<CN : A8AB5<5 C?@02;5=8O 
1070<8 40==KE (%'��) 8 @01>B05B 0=0;>38G=> >4=>9 �� MariaDB. 

%8=E@>==0O @5?;8:0F8O 30@0=B8@C5B, GB> 87<5=5=85, ?@>87>H54H55 =0 >4=>< C7;5 
:;0AB5@0, >4=>2@5<5==> ?@>87>945B 8 =0 4@C38E C7;0E :;0AB5@0. 

MariaDB Galera 70459AB2>20=0 B>;L:> =0 A5@25@0E C?@02;5=8O. 

8.2 !9D69D BK9D989= RabbitMQ 

RabbitMQ – =0456=0O A8AB5<0 >1<5=0 A>>1I5=8O<8, >A=>20==0O =0 AB0=40@B5 AMQP. 

RabbitMQ – MB> 2KA>:>?@>872>48B5;L=K9 A5@25@ >G5@5459, :>B>@K9 8A?>;L7C5BAO 2> <=>38E 
:>@?>@0B82=KE A8AB5<0E A H8@>:>9 :><<5@G5A:>9 ?>445@6:>9.  

RabbitMQ C?@02;O5B B@0=70:F8O<8 1Stack, 2:;NG0O ?>AB0=>2:C 2 >G5@54L, 
@0A?@>AB@0=5=85 A>>1I5=89, 157>?0A=>ABL, C?@02;5=85 8 :;0AB5@870F8N. 

�;0AB5@ A5@25@0 >G5@5459 RabbitMQ 2K?>;=O5BAO B>;L:> =0 A5@25@0E C?@02;5=8O. 
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8.3 К9L<DGNM<9 E9D6<EO 

�=5H=85 ?@8;>65=8O 4;O :5H8@>20=8O, B0:85 :0: Memcached 8;8 Redis, CA:>@ONB 
@01>BC 48=0<8G5A:8E 251-?@8;>65=89 70 AG5B A=865=8O =03@C7:8 =0 107C 40==KE. 

�5H8@>20=85 8A?>;L7C5BAO @07;8G=K<8 :><?>=5=B0<8 1Stack, =0?@8<5@: 
 A5@28A Object Storage 8A?>;L7C5B memcached 4;O :5H8@>20=8O 0CB5=B8D8F8@>20==KE 
:;85=B>2, 2<5AB> B>3> GB>1K >1@0I0BLAO =0 :064K9 70?@>A :;85=B0 : 1075 40==KE; 

 ?> C<>;G0=8N ?>;L7>20B5;LA:89 251-8=B5@D59A 8A?>;L7C5B memcached 4;O E@0=5=8O 
A50=A>2; 

 A5@28A Identity 8A?>;L7C5B memcached 4;O A>E@0=5=8O B>:5=>2. 
�5H8@CNI85 A5@28AK Memcached 8 Redis 2K?>;=ONBAO B>;L:> =0 A5@25@0E C?@02;5=8O. 

8.4 �4?4AE<DB6M<> HAproxy 

HAProxy – ?@>3@0<<=>5 @5H5=85, :>B>@>5 @50;87C5B 2KA>:>4>ABC?=K9 10;0=A8@>2I8: 
=03@C7:8 8 ?@>:A8-A5@25@ 4;O ?@8;>65=89 =0 >A=>25 TCP 8 HTTP, @0A?@545;ONI8E 70?@>AK 
<564C =5A:>;L:8<8 A5@25@0<8. 

� 1Stack HAProxy 8A?>;L7C5BAO 4;O A;54CNI8E :><?>=5=B>2: 
1. #>4A8AB5<0 E@0=5=8O, :><?>=5=B cinder-api. 

2. #>4A8AB5<0 C?@02;5=8O @5AC@A0<8, :><?>=5=B glance-api. 

3. #>4A8AB5<0 C?@02;5=8O @5AC@A0<8, :><?>=5=B heat-api 8 heat-api-cfn. 

4. #>4A8AB5<0 C?@02;5=8O @5AC@A0<8, :><?>=5=B nova-api. 

5. #>4A8AB5<0 C?@02;5=8O @5AC@A0<8, :><?>=5=B nova-novncproxy. 

6. #>4A8AB5<0 C?@02;5=8O @5AC@A0<8, :><?>=5=B nova-metadata. 

7. #>4A8AB5<0 C?@02;5=8O @5AC@A0<8, :><?>=5=B placement-api. 

8. #>;L7>20B5;LA:89 8=B5@D59A, :><?>=5=B dashboard. 

9. #>4A8AB5<0 845=B8D8:0F88, :><?>=5=B keystone. 

10. �070 40==KE MariaDB. 

11. %5B520O ?>4A8AB5<0, :><?>=5=B neutron-api. 

12. �5H8@CNI89 A5@28A Redis. 

13. %5@28A >G5@5459 4;O <>=8B>@8=30 A@54AB20<8 Service Telemetry Framework (STF), 

:><?>=5=B metrics-qdr 

HAProxy 2K?>;=O5BAO B>;L:> =0 A5@25@0E C?@02;5=8O. 

8.5 Pacemaker 
Pacemaker – ?@>3@0<<=>5 >15A?5G5=85 4;O ?>AB@>5=8O 2KA>:>9 4>ABC?=>AB8 A5@28A>2, 

2 G0AB=>AB8, Pacemaker @50;87C5B 2KA>:CN 4>ABC?=>ABL 8=D@0AB@C:BC@K 1Stack. 

Pacemaker 8A?>;L7C5B >1<5= A>>1I5=8O<8 A@54AB20<8 CoroSync 4;O =0456=>9 A2O78 
<564C A5@25@0<8 :;0AB5@0. CoroSync @50;87C5B 4;O Pacemaker >1<5= A>>1I5=8O<8 =0 >A=>25 
?@>B>:>;0 UDP, >?>25I05B > :2>@C<5 8 >15A?5G8205B G;5=AB2> 2 :;0AB5@5. 

�;O ?>AB@>5=8O 2KA>:>9 4>ABC?=>AB8 A5@28A>2 Pacemaker 8A?>;L7C5B 035=BK @5AC@A>2, 
:>B>@K5 ?@54AB02;ONB A>1>9 AF5=0@88, A>45@60I85 8=D>@<0F8N > B><, :0: 70?CA:0BL, 
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>AB0=02;820BL 8 ?@>25@OBL @01>B>A?>A>1=>ABL :064>3> ?@8;>65=8O, C?@02;O5<>3> :;0AB5@><. 
�> 871560=85 =5:>=A8AB5=B=>AB8 40==KE Pacemaker B0:65 ?>A@54AB2>< 035=B0 STONITH 

?5@5703@C605B A5@25@, :>B>@K9 ?5@5AB0; 1KBL 4>ABC?5= ?> A5B8. 
� 1Stack Pacemaker 8A?>;L7C5B A;54CNI85 @5AC@AK: 
1. ocf::heartbeat:IPaddr2 – 4;O ?;020NI8E IP-04@5A>2 2=CB@5==8E 8 2=5H=8E API, 

C?@02;ONI8E A5@28A>2 8 4@. 
2. stonith:fence_ipmilan – 4;O ?5@5703@C7:8 =58A?@02=>3> A5@25@0. 
3. ocf::heartbeat:podman:haproxy-bundle – 4;O A5@28A0 HAProxy (active-active). 

4. ocf::heartbeat:galera:galera-bundle – 4;O 107K 40==KE MariaDB (active-active). 

5. ocf::heartbeat:rabbitmq-cluster:rabbitmq-bundle – 4;O A5@25@0 >G5@5459 (active-

active). 

6. ocf::heartbeat:redis:redis-bundle – 4;O :5H8@CNI53> A5@28A0 (active-passive). 

7. ocf::ovn:ovndb-servers:ovn-dbs-bundle – 4;O 107K 40==KE OVN (active-passive). 

8. ocf::heartbeat:podman:openstack-cinder-volume – 4;O A5@28A0 1;>G=>3> E@0=8;8I0. 
Pacemaker 2K?>;=O5BAO B>;L:> =0 A5@25@0E C?@02;5=8O. 
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&9D@иAы, EB>D4щ9Aия и BCD989?9Aия 

"9D@<A �CD989?9A<9 

1Stack (1!F9>) "1;0G=0O ?;0BD>@<0 28@BC0;870F88. #@54AB02;O5B A>1>9 ?@>3@0<<=>5 
@5H5=85 4;O C?@02;5=8O 28@BC0;878@>20==K<8 @5AC@A0<8: 
 ?@>F5AA>@=>9 <>I=>AB8 8 >?5@0B82=>9 ?0<OB8 D878G5A:8E A5@25@>2; 
 A5B8 ?5@540G8 40==KE; 
 A8AB5< E@0=5=8O 40==KE. 
8 ?@54>AB02;5=8O ?>;L7>20B5;N MB8E @5AC@A>2 2 ?@545;0E 2K45;5==>9 :2>BK, A 
?>445@6:>9 28@BC0;L=>9 8 D878G5A:>9 87>;OF88 @5AC@A>2 <564C @07;8G=K<8 
?>;L7>20B5;O<8 

Affinity  #@028;0 @0A?@545;5=8O 28@BC0;L=KE <0H8= =0 >48= E>AB 28@BC0;870F88 A 
?@82O7:>9 : >?@545;5==K< @5AC@A0< (CPU, NUMA node)  

AMQP Advanced Message Queuing Protocol. "B:@KBK9 ?@>B>:>; ?@8:;04=>3> C@>2=O 
4;O ?5@540G8 A>>1I5=89 <564C :><?>=5=B0<8 A8AB5<K 

Anti-affinity #@028;0 @0A?@545;5=8O 28@BC0;L=KE <0H8= =0 @07=K5 E>ABK 157 ?@82O7:8 : 
@5AC@A0< 

API Application Programming Interface/ #@>3@0<<=K9 8=B5@D59A ?@8;>65=8O 

AWS Amazon Web Services. �><<5@G5A:>5 ?C1;8G=>5 >1;0:>, ?>445@68205<>5 8 
@0728205<>5 :><?0=859 Amazon A 2006 3>40 

CLI Command Line Interface. �=B5@D59A :><0=4=>9 AB@>:8 

CPU Central Processing Unit. &5=B@0;L=K9 ?@>F5AA>@ 

DNS Domain Name System. $0A?@545;ё==0O A8AB5<0 4;O ?>;CG5=8O 8=D>@<0F88 > 
4><5=0E 

GENEVE &C==5;L=K9 ?@>B>:>; 

HTTP HyperText Transfer Protocol. #@>B>:>; ?5@540G8 8=D>@<0F88 2 8=B5@=5B5 

HugePages  5B>4 C?@02;5=8O ?0<OBLN. #@8<5=O5BAO 4;O ?>2KH5=8O ?@>872>48B5;L=>AB8 
70 AG5B 8A?>;L7>20=8O 1;>:>2 ?0<OB8 1>;LH53> @07<5@0, G5< @07<5@ AB@0=8FK 
?> C<>;G0=8N 

IaaC Infrastructure as a Code. #>4E>4 : 02B><0B870F88 8 C?@02;5=8N 8=D@0AB@C:BC@>9 
G5@57 8A?>;L7>20=85 :>40 

IGMP Internet Group Management Protocol. #@>B>:>; C?@02;5=8O 3@C??>2>9 (multicast) 

?5@540G59 40==KE 2 A5BOE, >A=>20==KE =0 ?@>B>:>;5 IP 

IPMI Intelligent Platform Management Interface 

Jumbo Frame (@59< Ethernet, =57=0G8B5;L=> ?@52KH0NI89 @07<5@K, :>B>@K5 @07@5H5=K 
AB0=40@B0<8 A5B8 Ethernet 

LDAP Lightweight Directory Access Protocol. #@>B>:>; 1KAB@>3> 4>ABC?0 : :0B0;>30< 

ML2 #;038= (D@59<2>@:). #>72>;O5B A5B8 1Stack >4=>2@5<5==> 8A?>;L7>20BL 
@07;8G=K5 A5B52K5 B5E=>;>388 C@>2=O 2 

NFS Network File System. %5B520O D09;>20O A8AB5<0 
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"9D@<A �CD989?9A<9 

NUMA Non-Uniform Memory Access. �@E8B5:BC@0 >@30=870F88 :><?LNB5@=>9 ?0<OB8. 
�A?>;L7C5BAO 2 <C;LB8?@>F5AA>@=KE A8AB5<0E 

OpenLDAP OpenLDAP. #@>B>:>; >1;53G5==>3> 4>ABC?0 : :0B0;>30< A >B:@KBK< 8AE>4=K< 
:>4>< 

OVN Open Virtual Network. #;0BD>@<0 A5B52>9 28@BC0;870F88, :>B>@0O >B45;O5B 
D878G5A:CN B>?>;>38N A5B8 >B ;>38G5A:>9 

OVS Open vSwitch.  =>3>C@>2=52K9 ?@>3@0<<=K9 :><<CB0B>@. �A?>;L7C5BAO 4;O 
@01>BK 2 :0G5AB25 28@BC0;L=>3> :><<CB0B>@0 2 A@540E 28@BC0;L=KE <0H8= 

OVSDB #@>B>:>; C?@02;5=8O. #@54=07=0G5= 4;O >15A?5G5=8O ?@>3@0<<=>3> 4>ABC?0 : 
1075 40==KE Open vSwitch 

PCI Peripheral Component Interconnect. �>:0;L=0O :><?LNB5@=0O H8=0 
4;O ?>4:;NG5=8O 0??0@0B=KE CAB@>9AB2 : :><?LNB5@C 

QEMU #@>3@0<<0 A >B:@KBK< 8AE>4=K< :>4>< 4;O M<C;OF88 0??0@0B=>3> 
>15A?5G5=8O @07;8G=KE ?;0BD>@< 

QEMU-KVM Kernel-based Virtual Machine – Virtual Machine Manager.  

�8?5@287>@, >15A?5G820NI89 28@BC0;870F8N 2 A@545 Linux 

QoS Quality of Service. !01>@ B5E=>;>38G5A:8E @5H5=89 4;O >?B8<870F88 A5B52>3> 
B@0D8:0 A ?><>ILN =07=0G05<KE ?@8>@8B5B>2 ?5@540G8 8=D>@<0F88 

RAW (>@<0B >1@070 B><0 40==KE A =5?>A@54AB25==K< 4>ABC?>< : 40==K<  

REST-API Representational State Transfer. %?>A>1 A>740=8O API, 8A?>;L7CNI89 ?@>B>:>; 
?5@540G8 40==KE HTTP 

RPC Remote Procedure Calling.  5E0=87<, 8A?>;=ONI89 ?@>F54C@K =0 AB>@>=5 
A5@25@0, 0 =5 :;85=B0 

SAML Security Assertion Markup Language. /7K: @07<5B:8 45:;0@0F88 157>?0A=>AB8.  
"B:@KBK9 AB0=40@B >1<5=0 40==K<8 0CB5=B8D8:0F88, >A=>20==K9 =0 O7K:5 XML 

SNAT Source Network Address Translation. �7<5=5=85 A5B52>3> 04@5A0 >B?@028B5;O 2 
703>;>2:5 ?0:5B0 

SQL Structured Query Language. /7K: AB@C:BC@8@>20==KE 70?@>A>2.  
�5:;0@0B82=K9 O7K: ?@>3@0<<8@>20=8O, ?@8<5=O5<K9 4;O A>740=8O, 
<>48D8:0F88 8 C?@02;5=8O 40==K<8 2 @5;OF8>==>9 1075 40==KE 

SR-IOV Single Root Input/Output Virtualization. �8@BC0;870F8O 22>40-2K2>40, :>B>@0O 
?@8<5=O5BAO 4;O 28@BC0;870F88 @5AC@A>2 22>40-2K2>40 4;O >B45;L=KE A5@25@>2 

SSH Secure Shell. �57>?0A=0O >1>;>G:0 – A5B52>9 ?@>B>:>; ?@8:;04=>3> C@>2=O. 
#>72>;O5B C40;ё==> C?@02;OBL >?5@0F8>==>9 A8AB5<>9 8 BC==5;8@>20BL TCP-

A>548=5=8O 
STF #;0BD>@<0 Service Telemetry Framework. �2B><0B878@C5B A1>@ 87<5@5=89 8 

40==KE >B C40;5==KE :;85=B>2 8 ?5@540GC 8=D>@<0F88 =0 F5=B@0;87>20==CN 
?;0BD>@<C Red Hat OpenShift Container Platform (OCP) 

STONITH &5E=8:0 >3@0645=8O 2 :><?LNB5@=KE :;0AB5@0E – 87>;OF8O 2KH54H53> 87 AB@>O 
C7;0 B0:8< >1@07><, GB>1K >= =5 2K7K20; A1>52 2 @01>B5 :><?LNB5@=>3> 
:;0AB5@0 

Syslog %8AB5<=K9 6C@=0; 
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"9D@<A �CD989?9A<9 

TCP Transmission Control Protocol. #@>B>:>; C?@02;5=8O ?5@540G59 40==KE 

UDP User Datagram Protocol. #@>B>:>; ?>;L7>20B5;LA:8E 40B03@0<< 

VLAN Virtual Local Area Network. �8@BC0;L=0O ;>:0;L=0O :><?LNB5@=0O A5BL 

VNC Virtual Network Computing.  5B>4 C40;5==>3> 4>ABC?0 : @01>G5<C AB>;C 
:><?LNB5@0 ?> A5B8 

VNI Virtual Network Index. �45=B8D8:0B>@ A5B8 2 @0<:0E VxLAN 

VXLAN Virtual Extensible LAN. &5E=>;>38O A5B52>9 28@BC0;870F88 4;O @5H5=8O ?@>1;5< 
<0AHB018@C5<>AB8 2 1>;LH8E A8AB5<0E >1;0G=KE 2KG8A;5=89 

YAML Yet Another Markup Language. (>@<0B A5@80;870F88 40==KE, @07@01>B0==K9 4;O 
C4>1AB20 GB5=8O 8 70?8A8 

�� �070 40==KE 

�AEF4AE �8@BC0;L=0O <0H8=0 

�! "?5@0F8>==0O A8AB5<0 

�� #@>3@0<<=>5 >15A?5G5=85 

!B>9F  #@>3@0<<=K9 8=B5@D59A 4;O >15A?5G5=8O >1<5=0 40==K<8 <564C ?@>F5AA0<8 

!#�� %8AB5<0 C?@02;5=8O 1070<8 40==KE 

"D4A>B6O= 
<AF9DH9=E 

 038AB@0;L=K9 8=B5@D59A, :0=0; ?5@540G8 40==KE.  
%>2>:C?=>ABL B5E=8G5A:8E A@54AB2 8 ?@028;, >15A?5G820NI8E >1<5= 
8=D>@<0F859 <564C 01>=5=B0<8 8=B5@D59A0 ?>A;54>20B5;L=K< :>4>< ?> 
>1I59 8=D>@<0F8>==>9 <038AB@0;8 

Ц�� &5=B@ >1@01>B:8 40==KE 

 

 


