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Peer-to-peer 4DE<F9>FGD4EO

� >íC89§79=?V (multi-tier) 4DE<F9>FGD4
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&¯=VA89D (Nodes)

�4=?4AOE @B8G?V (Communication 
subsystem)

Middleware

�9D9>F9D8V E4�F4G :ÝA9 D9C?<>4F<O 
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�F4G?4D @9A >4F4?B7 �O;@9FV (Naming 
service)
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�?4EE<>4?O� @>45?P: Client ³ Network ³ Server
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&¯D?5DV:

2-tier (>?<5AF3E5D65D)

3-tier (�BEO@L4 E5D65D + DB)

n-tier (@<>DBE5D6<E, cloud)
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1. Peer-to-Peer (P2P)

ÜD F¯=V= 5VD G4�OFF4 E5D65D 6Ý=5 >?<5=F:

Node µ  Node µ  Node

�>?44=G:

Torrent, Blockchain, IPFS
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�4�E4F:

HPC (supercomputing), ?4@4??5?L 5A5?

Node1 + Node2 
+ Node3 & = 1 
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�O7@5FF5D FÝG5?EV7, API 4D�O?O 54=?4AOE44O

Service1 4 API 4 Service2 4 API 4 DB

�4=44EO:
�4ELF45F4?G

Fault isolation

�OE4?:
Google, Netflix, Amazon
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Docker / Kubernetes

�µ?FFO� 6¯=5?5D
AWS, Azure, GCP
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1
&¯=VA45D (Nodes)
�><?PRB5@;5@, A5@65@;5@, 68@BC4; <4L8=4;4@, :>=B59=5@;5@.

2

�4=?4AOE @B4G?V
&¯9V=45@ 4@4AO=44�O 4�?4@4B 4;<4AC:

TCP/IP

HTTP/HTTPS

RPC (Remote Procedure Call)

gRPC, REST API
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Middleware (4D4?O� 54�44D?4@4)
�¯95 :><?>=5=BB5@V= 549;4=OABO@44O:

Message brokers (Kafka, RabbitMQ)

ORB, CORBA

Service Mesh (Istio)

$G=>F<O?4@O:

�6B>@874F8S

�QLB5C

Load balancing
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�5D5>F5D4V E4�F4G 6ÝA5 D5C?<>4F<O
$5??<>4F<O:

Master3Slave

Multi-Master

Eventually Consistent System

�OA4?44@:

Cassandra

MongoDB

Hadoop HDFS

5
Naming & Directory service
&¯9V=45@4V, �O7<5BB5@4V B45C

DNS, Consul, Zookeeper
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Scheduler (F4CEOD@4?4D4O 6BEC4D?4G)
�µ<OAB4@4O 5í;54V

�OA4?44@:

Kubernetes scheduler

Hadoop YARN
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�@<B9@<= &¯AV=V7V

�4ELF45F4?G �¯=9 >9§9=9 4?GO

�B?:9FV@8V?V> �¯=9 ÝD�4L4A :µ@OE�4 84=OA

Fault Tolerance �4F9?9D79 Fí;V@8V?V>

�BAE<EF9AFFV?V> �9D9>F9D8V§ 8µDOEFO�O

CAP F5>D5<4EO

®?9EFVDV?79A :¯=9 5VD G4�OFF4 F9> 9>9GVA �4A4 FB?O� �4@F4@4EO; 9F98V.

C
Consistency

A
Availability

P
Partition Tolerance
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1 ®?5EFVDV?75A 6¯=5 4575A A5?

2 �?<5AF3E5D65D 6ÝA5 P2P 4=OD@4LO?O�O?

3 Middleware Dí?V �4A44=?

4 $5C?<>4F<O F¯D?5DV?

5 CAP F5BD5@4EO A5 45=4V?

6 �<>DBE5D6<E C5A @BAB?<F 4=OD@4LO?O�O?

7 �?4EF5D �4A44= @4�E4FF4 �B?44AO?44O?
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