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Source: https://m.clien.net/service/board/lecture/17610900
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CSP1 CSP2

CSP1

192.168.1.0/24

CSP2

192.168.1.0/24

13.213.6.xx

54.255.205.yy Resumed VM

Suspended VM

Source: @ ETRI Conference 2022 ‘멀티클라우드 가상네트워크 기술’ (김윤곤) 참조

DAY 2. 가상 네트워크 간의 연동

JS Lab

129

Source: @ ETRI Conference 2022 ‘멀티클라우드 가상네트워크 기술’ (김윤곤) 참조
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Source: https://acloudguru.com/blog/engineering/networking-services-compared-aws-vs-azure-vs-google-cloud
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Source: https://blog.ipspace.net/2021/02/vpc-subnets-aws-azure-gcp.html

VPCs and subnets in AWS VNet and subnets in Azure

Azure packet forwarding behind the scenesGCP VPCs and subnets
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Source: https://thekoguryo.github.io/oci/chapter03/2/
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Source: https://www.slideshare.net/n_cloudplatform/ss-239153998
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Source: https://www.slideshare.net/n_cloudplatform/ss-239153998
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Source: https://www.slideshare.net/n_cloudplatform/ss-239153998
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Source: https://aws.amazon.com/vpc/pricing/?did=ap_card&trk=ap_card , https://aws.amazon.com/transit-gateway/pricing/?did=ap_card&trk=ap_card
Source: https://aws.amazon.com/vpn/pricing/?did=ap_card&trk=ap_card
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.44bits.io/ko/post/understanding_aws_vpc
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140DAY 2. 가상 네트워크 간의 연동

Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8

Internet Gateway (IGW)
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142DAY 2. 가상 네트워크 간의 연동

Source: https://www.youtube.com/watch?v=5kUZaGtXXt4

Internet Gateway (IGW)
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8

Internet Gateway (IGW)
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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158DAY 2. 가상 네트워크 간의 연동

Source: https://www.youtube.com/watch?v=vCNexbgYmQ8
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Source: https://spacelift.io/blog/terraform-aws-vpc
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160DAY 2. 가상 네트워크 간의 연동

Source: https://spacelift.io/blog/terraform-aws-vpc

resource "aws_vpc" "main" {
cidr_block = "10.0.0.0/16"

tags = {
Name = "Project VPC"

}
}

JS Lab

161DAY 2. 가상 네트워크 간의 연동

Source: https://spacelift.io/blog/terraform-aws-vpc

variable "public_subnet_cidrs" {
type        = list(string)
description = "Public Subnet CIDR values"
default     = ["10.0.1.0/24", "10.0.2.0/24", "10.0.3.0/24"]
}

variable "private_subnet_cidrs" {
type        = list(string)
description = "Private Subnet CIDR values"
default     = ["10.0.4.0/24", "10.0.5.0/24", "10.0.6.0/24"]
}

resource "aws_subnet" "public_subnets" {
count      = length(var.public_subnet_cidrs)
vpc_id = aws_vpc.main.id
cidr_block = element(var.public_subnet_cidrs, count.index)

tags = {
Name = "Public Subnet ${count.index + 1}"

}
}

resource "aws_subnet" "private_subnets" {
count      = length(var.private_subnet_cidrs)
vpc_id = aws_vpc.main.id
cidr_block = element(var.private_subnet_cidrs, count.index)

tags = {
Name = "Private Subnet ${count.index + 1}"

}
}
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162DAY 2. 가상 네트워크 간의 연동

Source: https://spacelift.io/blog/terraform-aws-vpc

variable "public_subnet_cidrs" {
type        = list(string)
description = "Public Subnet CIDR values"
default     = ["10.0.1.0/24", "10.0.2.0/24", "10.0.3.0/24"]
}

variable "private_subnet_cidrs" {
type        = list(string)
description = "Private Subnet CIDR values"
default     = ["10.0.4.0/24", "10.0.5.0/24", "10.0.6.0/24"]
}

resource "aws_subnet" "public_subnets" {
count      = length(var.public_subnet_cidrs)
vpc_id = aws_vpc.main.id
cidr_block = element(var.public_subnet_cidrs, count.index)

tags = {
Name = "Public Subnet ${count.index + 1}"

}
}

resource "aws_subnet" "private_subnets" {
count      = length(var.private_subnet_cidrs)
vpc_id = aws_vpc.main.id
cidr_block = element(var.private_subnet_cidrs, count.index)

tags = {
Name = "Private Subnet ${count.index + 1}"

}
}
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163DAY 2. 가상 네트워크 간의 연동

Source: https://spacelift.io/blog/terraform-aws-vpc

variable "azs" {
type        = list(string)
description = "Availability Zones"
default     = ["eu-central-1a", "eu-central-1b", "eu-central-1c"]
}

resource "aws_subnet" "public_subnets" {
count             = length(var.public_subnet_cidrs)
vpc_id = aws_vpc.main.id
cidr_block = element(var.public_subnet_cidrs, count.index)
availability_zone = element(var.azs, count.index)

tags = {
Name = "Public Subnet ${count.index + 1}"

}
}

resource "aws_subnet" "private_subnets" {
count             = length(var.private_subnet_cidrs)
vpc_id = aws_vpc.main.id
cidr_block = element(var.private_subnet_cidrs, count.index)
availability_zone = element(var.azs, count.index)

tags = {
Name = "Private Subnet ${count.index + 1}"

}
}
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164DAY 2. 가상 네트워크 간의 연동

Source: https://spacelift.io/blog/terraform-aws-vpc

variable "azs" {
type        = list(string)
description = "Availability Zones"
default     = ["eu-central-1a", "eu-central-1b", "eu-central-1c"]
}

resource "aws_subnet" "public_subnets" {
count             = length(var.public_subnet_cidrs)
vpc_id = aws_vpc.main.id
cidr_block = element(var.public_subnet_cidrs, count.index)
availability_zone = element(var.azs, count.index)

tags = {
Name = "Public Subnet ${count.index + 1}"

}
}

resource "aws_subnet" "private_subnets" {
count             = length(var.private_subnet_cidrs)
vpc_id = aws_vpc.main.id
cidr_block = element(var.private_subnet_cidrs, count.index)
availability_zone = element(var.azs, count.index)

tags = {
Name = "Private Subnet ${count.index + 1}"

}
}
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Source: https://spacelift.io/blog/terraform-aws-vpc

resource "aws_internet_gateway" "gw" {
vpc_id = aws_vpc.main.id

tags = {
Name = "Project VPC IG"

}
}
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resource "aws_route_table" "second_rt" {
vpc_id = aws_vpc.main.id

route {
cidr_block = "0.0.0.0/0"
gateway_id = aws_internet_gateway.gw.id

}

tags = {
Name = "2nd Route Table"

}
}

166DAY 2. 가상 네트워크 간의 연동

Source: https://spacelift.io/blog/terraform-aws-vpc
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Source: https://spacelift.io/blog/terraform-aws-vpc
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168DAY 2. 가상 네트워크 간의 연동

Source: https://spacelift.io/blog/terraform-aws-vpc
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169DAY 2. 가상 네트워크 간의 연동

Source: https://spacelift.io/blog/terraform-aws-vpc

resource "aws_route_table_association" "public_subnet_asso" {
count = length(var.public_subnet_cidrs)
subnet_id = element(aws_subnet.public_subnets[*].id, count.index)
route_table_id = aws_route_table.second_rt.id
}
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Source: https://www.youtube.com/watch?v=jdnrgVxRXJ0

DAY 2. 가상 네트워크 간의 연동

Source: https://aws.amazon.com/ko/getting-started/hands-on/connect-data-center-to-aws/services-costs/

요금 적용 방식: AWS Direct Connect 요금에는 모든 AWS Direct Connect 위치에 대한 포트-시간당 요금과
AWS Direct Connect 위치에서의 데이터 전송 요금이라는 두 가지 주요 비용 구성 요소가 있다. 각 비용 구성
요소에 대한 세부 정보는 AWS Direct Connect 요금을 참조.
예상 비용: 미 동부 리전인 버지니아에 대해 1GB의 연결을 주문하고 매달 1TB를 전송할 것으로 예상한다고
가정시 포트-시간당 요금 0.30 USD, GB당 데이터 전송 요금 0.02 USD를 적용. 따라서 1TB의 데이터 전송
요금은 포트 요금 216 USD에 데이터 전송 요금 20 USD를 합쳐 한 달에 총 236 USD가 소요.

JS Lab

171

A telco circuit is any line or provider that information or data is transmitted through.

Source: Multi-Cloud for Architects (Published by Packt Publishing Ltd) Florian Klaffenbach, Markus Klein, Suresh Sundaresan

DAY 2. 가상 네트워크 간의 연동

170

171



25

JS Lab

172

Most of the internet exchange points are commercially organized and offer carrier-neutral peering. The two most important 
conferences for those peers are the Global Peering Forum and the European Peering Forum.

Source: Multi-Cloud for Architects (Published by Packt Publishing Ltd) Florian Klaffenbach, Markus Klein, Suresh Sundaresan
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Source: https://docs.oracle.com/en-us/iaas/Content/Network/Tasks/remoteVCNpeering.htm
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Source: https://aws.amazon.com/ko/about-aws/whats-new/2021/05/amazon-vpc-announces-pricing-change-for-vpc-peering/
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Source: https://docs.microsoft.com/ko-kr/azure/virtual-network/virtual-network-for-azure-services
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Source: https://devocean.sk.com/blog/techBoardDetail.do?ID=163211

DAY 2. 가상 네트워크 간의 연동

BGP AS 65515

BGP AS 64512
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Source: https://docs.vyos.io/en/crux/configuration/protocols/bgp.html

DAY 2. 가상 네트워크 간의 연동

set protocols bgp 65534 neighbor 192.168.0.2 ebgp-multihop '2'
set protocols bgp 65534 neighbor 192.168.0.2 remote-as '65535'
set protocols bgp 65534 neighbor 192.168.0.2 update-source '192.168.0.1'
set protocols bgp 65534 address-family ipv4-unicast network '172.16.0.0/16'
set protocols bgp 65534 parameters router-id '192.168.0.1'

set protocols bgp 65535 neighbor 192.168.0.1 ebgp-multihop '2'
set protocols bgp 65535 neighbor 192.168.0.1 remote-as '65534'
set protocols bgp 65535 neighbor 192.168.0.1 update-source '192.168.0.2'
set protocols bgp 65535 address-family ipv4-unicast network '172.17.0.0/16'
set protocols bgp 65535 parameters router-id '192.168.0.2'

Node 1:

Node 2:

set protocols static route 172.16.0.0/16 blackhole distance '254'

set protocols static route 172.17.0.0/16 blackhole distance '254'
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Source: https://docs.vyos.io/en/crux/configuration/protocols/bgp.html

DAY 2. 가상 네트워크 간의 연동

set protocols bgp 65534 neighbor 2001:db8::2 ebgp-multihop '2'
set protocols bgp 65534 neighbor 2001:db8::2 remote-as '65535'
set protocols bgp 65534 neighbor 2001:db8::2 update-source '2001:db8::1'
set protocols bgp 65534 neighbor 2001:db8::2 address-family ipv6-unicast
set protocols bgp 65534 address-family ipv6-unicast network '2001:db8:1::/48'
set protocols bgp 65534 parameters router-id '10.1.1.1'

set protocols bgp 65535 neighbor 2001:db8::1 ebgp-multihop '2'
set protocols bgp 65535 neighbor 2001:db8::1 remote-as '65534'
set protocols bgp 65535 neighbor 2001:db8::1 update-source '2001:db8::2'
set protocols bgp 65535 neighbor 2001:db8::1 address-family ipv6-unicast
set protocols bgp 65535 address-family ipv6-unicast network '2001:db8:2::/48'
set protocols bgp 65535 parameters router-id '10.1.1.2'

Node 1:

Node 2:

set protocols static route6 2001:db8:1::/48 blackhole distance '254'

set protocols static route6 2001:db8:2::/48 blackhole distance '254'
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Source: https://docs.vyos.io/en/crux/configuration/protocols/bgp.html

DAY 2. 가상 네트워크 간의 연동

set policy prefix-list AS65535-IN rule 10 action 'permit'
set policy prefix-list AS65535-IN rule 10 prefix '172.16.0.0/16'
set policy prefix-list AS65535-OUT rule 10 action 'deny'
set policy prefix-list AS65535-OUT rule 10 prefix '172.16.0.0/16'
set policy prefix-list6 AS65535-IN rule 10 action 'permit'
set policy prefix-list6 AS65535-IN rule 10 prefix '2001:db8:2::/48'
set policy prefix-list6 AS65535-OUT rule 10 action 'deny'
set policy prefix-list6 AS65535-OUT rule 10 prefix '2001:db8:2::/48'
set policy route-map AS65535-IN rule 10 action 'permit'
set policy route-map AS65535-IN rule 10 match ip address prefix-list 'AS65535-IN'
set policy route-map AS65535-IN rule 10 match ipv6 address prefix-list 'AS65535-IN'
set policy route-map AS65535-IN rule 20 action 'deny'
set policy route-map AS65535-OUT rule 10 action 'deny'
set policy route-map AS65535-OUT rule 10 match ip address prefix-list 'AS65535-OUT'
set policy route-map AS65535-OUT rule 10 match ipv6 address prefix-list 'AS65535-OUT'
set policy route-map AS65535-OUT rule 20 action 'permit'
set protocols bgp 65534 neighbor 2001:db8::2 address-family ipv6-unicast route-map export 'AS65535-OUT'
set protocols bgp 65534 neighbor 2001:db8::2 address-family ipv6-unicast route-map import 'AS65535-IN'
set protocols bgp 65534 neighbor 192.168.0.2 address-family ipv4-unicast route-map export 'AS65535-OUT'
set protocols bgp 65534 neighbor 192.168.0.2 address-family ipv4-unicast route-map import 'AS65535-IN'

set policy prefix-list AS65534-IN rule 10 action 'permit'
set policy prefix-list AS65534-IN rule 10 prefix '172.17.0.0/16'
set policy prefix-list AS65534-OUT rule 10 action 'deny'
set policy prefix-list AS65534-OUT rule 10 prefix '172.17.0.0/16'
set policy prefix-list6 AS65534-IN rule 10 action 'permit'
set policy prefix-list6 AS65534-IN rule 10 prefix '2001:db8:1::/48'
set policy prefix-list6 AS65534-OUT rule 10 action 'deny'
set policy prefix-list6 AS65534-OUT rule 10 prefix '2001:db8:1::/48'
set policy route-map AS65534-IN rule 10 action 'permit'
set policy route-map AS65534-IN rule 10 match ip address prefix-list 'AS65534-IN'
set policy route-map AS65534-IN rule 10 match ipv6 address prefix-list 'AS65534-IN'
set policy route-map AS65534-IN rule 20 action 'deny'
set policy route-map AS65534-OUT rule 10 action 'deny'
set policy route-map AS65534-OUT rule 10 match ip address prefix-list 'AS65534-OUT'
set policy route-map AS65534-OUT rule 10 match ipv6 address prefix-list 'AS65534-OUT'
set policy route-map AS65534-OUT rule 20 action 'permit'
set protocols bgp 65535 neighbor 2001:db8::1 address-family ipv6-unicast route-map export 'AS65534-OUT'
set protocols bgp 65535 neighbor 2001:db8::1 address-family ipv6-unicast route-map import 'AS65534-IN'
set protocols bgp 65535 neighbor 192.168.0.1 address-family ipv4-unicast route-map export 'AS65534-OUT'
set protocols bgp 65535 neighbor 192.168.0.1 address-family ipv4-unicast route-map import 'AS65534-IN'

Node 1: Node 2:
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180DAY 2. 가상 네트워크 간의 연동
 기업용 Multi-Cloud Backbone (Aviatrix 예)

Source:  https://www.simform.com/compute-pricing-comparison-aws-azure-googlecloud/
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Source: https://aviatrix.com/oracle-oci-multi-region-transit-connectivity/
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Source: https://aviatrix.com/oracle-oci-multi-region-transit-connectivity/

DAY 2. 가상 네트워크 간의 연동
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Source: https://blog.equinix.com/blog/2020/07/31/equinix-and-alibaba-are-extending-the-reach-of-hybrid-multicloud/
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Source: https://blog.equinix.com/blog/2022/07/11/5-equinix-fabric-use-cases-for-network-service-providers/
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Source: https://www.alkira.com/resources/multi-cloud-network-connectivity/
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Source: https://www.f5.com/solutions/multi-cloud-networking
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Source: https://www.f5.com/solutions/multi-cloud-networking
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Source: @ ETRI Conference 2022 ‘멀티클라우드 가상네트워크 기술’ (김윤곤) 참조
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Source: https://www.slideshare.net/n_cloudplatform/ss-239153998
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Source: https://www.slideshare.net/n_cloudplatform/ss-239153998
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