Coursework1

[image: Hyperviseur — Wikipédia]1) A hypervisor is a process created to manage multiple virtual machines. The reason why we use a hypervisor and do not just connect the virtual machines directly to the hardware or the OS is because the hypervisor efficiently utilizes and distributes hardware capabilities. There are two types of hypervisors: type 1 and type 2. Type 1 sits directly on the hardware and utilizes all the hardware capabilities for the virtual machines. Type 2 sits on an OS; it is a machine on an OS that uses a hypervisor to have virtual machines. The advantage of type 1 is that it is way faster because it utilizes all the hardware, while type 2, on the other hand, is more practical and easier to use because you interact with it while being on an OS. (1) Hypervisors are used by companies to divide the workload among multiple OS on the same computer. There are many hypervisors, but some are way more commonly used than others, (2) such as Microsoft Hyper-V, VMware, Xenserver, RHEV, and KVM.

2) Because of the capacity of my computer, I must use the school computer, and so I have to use a type two hypervisor. Among the type 2 hypervisors, there are a few that are free, because I am a student I can’t afford to pay for software. Among them, there is Oracle VirtualBox which is already installed on the school computer, and I already used it in college. Also, I know that it can be used to complete this coursework. Since I already used it, I know that it is very practical and easy to use as a newbie. So, I chose to use Oracle VirtualBox to create all my setup.

3) All of the machines were installed using ISO; you can download an evaluation copy from the official Microsoft website (4). From there, you can install all of the Windows machines that you need. I had a problem while installing the machines; if you don’t choose the desktop experience, you will be on a word-only server, and it is not practical.
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When you are done downloading the machines you can sort them to order your hypervisor.
[image: Une image contenant capture d’écran, logiciel, texte, Logiciel multimédia
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[image: How to know if two IP addresses are in the same network]5)  When you want to send data to another computer, your computer cuts the data into little packets. All packets have an IP address attached to them, which is the receiver's IP address. The packets are sent to a router. The router has a list of every path to every direction. If it’s a closed network, the router sends the packets directly to the receiver computer; it is also possible that the two computers are directly connected, and so the data is transferred from one to another without any medium except the connection itself. If it’s on the internet, the router sends the packets to another router closer to the destination; the router knows which router to send the packets by reading its routing table. When the data arrive at a router that is connected to the receiver, the router sends the data to the computer. From there, the computer uses all the packets to reform the whole data.

	As you can see, IP addresses are important in communication between computers, so let me explain how they work. There exist two different IP addresses: IPv4, which is 32 bits, and IPv6, which is 128 bits. That means that there can be 4.3×10^9 IPv4 and 3.4×10^38 IPv6 (6, in the website there is a big error, they say that there is 10^28 times more IP addresses with IPv6 than IPv4 but it’s not 10^28 times but 10^29 times, which is a LOT more). The difference is that it’s virtually impossible to use all IPv6 IP addresses, but we already use more IP addresses than what can be offered by IPv4. The existence of IPv6 is only due to the fact that in modern society there are way more than computers connected to the internet, including smartwatches, smartphones, smart lights… everything that is connected to the internet has an IP address. Now, only computers use IPv4, and everything else uses IPv6. (7) There are also other advantages to IPv6 than just having more possibilities: no more NAT, auto-configuration, no more DHCP… With all of that, it is obvious that IPv4 is bound to disappear.


[image: What is an IP Address? How it works? How to Locate it? | Fortinet](5) There are 4 types of IP addresses: public, private, dynamic, and static. A private IP address is used in a closed network or subnetwork. It is used for communication inside the network and usually is connected and referred to only one router. The advantage of a private IP address is that it must be unique only inside the network, so there is absolutely no problem using IPv4, except if you have a private network of over 4 billion machines. A public IP address is the one used for communicating on the internet. It’s the one referred to on the routing table of routers when packets need to be delivered to your computer. All IP addresses can be static or dynamic. A static IP address is an IP address that can only be changed manually, while a dynamic IP address is assigned automatically by the Dynamic Host Configuration Protocol (DHCP).	

(9) Subnetting is creating a smaller network inside a bigger network. Often, we create subnetwork on the internet. By subnetting we are creating a more manageable internet with instead of many machines we have many subnetworks.
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An IPv4 address is composed of 4 octets; an octet is itself composed of 8 bits. We can say that it is composed of 32 bits. An octet can make up to 256 different numbers, counting from 0. When you write an IP address, you transpose each octet into decimal. For example, 192.168.1.1 is an IPv4 address, so IP addresses can range from 0.0.0.0 to 255.255.255.255. IP addresses are divided into groups depending on their usage. Class A is used for very big networks with a large number of hosts inside it. The first octet is for identification of the network; it can go up to 126, and the other 3 octets refer to the host machines inside the network. A class A network can have up to 16.8 million host machines addressed with an IP address. Class B is for medium-sized networks; the first 2 octets are used to identify the network, and the other 2 are for the host machines. The first octet needs to range from 128 to 191. A class B network can have up to 65,500 host machines. Class C network is for small networks; the first 3 octets are used to identify the network, and only the last to identify the host machines. The first octet needs to range from 192 to 223 to be in class C. This network can have up to 255 computers in it. Class D is never used in regular networks; it’s used for multicasting applications. Class E is reserved for experimental uses and is either undefined or illegal. There is also the 255.255.255.255 IP address that is used to broadcast on the entire network that it is on.

[image: Tricks to remember five classes of IPv4 | by Geeky much! | Networks &  Security | Medium]







6) for the IP addressing I took the same ones as topology given in the coursework, that way if there is a problem with the IP address, we will all have the same and it’s easier, faster and funnier to troubleshoot with friend. To configure the connection between the machines I used an internal network. The work that was given to us was to replicate the topology with working connections, creating two connected server and to each server a pc connect to its server.
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7)  To test if the connection is well done and works, I tried to ping them one another. But when I tried it didn’t work, I was left with the consol saying that the destination was unreachable.
[image: Une image contenant texte, logiciel, capture d’écran, ordinateur
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After a quick search I found this video that explain what to do to make the machines ping each other:  https://www.youtube.com/watch?v=59RhHsvNK44&t=164s. This video told me to activate a parameter in the firewall settings. (10) Which is, after some research is the system that makes machines see each other on a closed network without router or switch.

[image: Une image contenant texte, capture d’écran, logiciel, nombre
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After this parameter enable, the ping works perfectly. This is the ping between the Swansea server and the Swansea pc.
[image: Une image contenant texte, logiciel, capture d’écran, ordinateur
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This is the ping between the London server and the London pc.
[image: Une image contenant texte, capture d’écran, logiciel, Logiciel multimédia
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And this is the ping between the two servers.
[image: Une image contenant texte, logiciel, capture d’écran, ordinateur
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As you can see everything works perfectly.
Sources : https://aws.amazon.com/what-is/hypervisor/ (1)
https://www.actualtechmedia.com/io/top-5-enterprise-type-1-hypervisors/ (2)
https://www.hitechnectar.com/blogs/open-source-hypervisor/ (3)
https://info.microsoft.com/ww-landing-windows-server-2022.html (4)
https://www.fortinet.com/resources/cyberglossary/what-is-ip-address (5)
https://kinsta.com/blog/ipv4-vs-ipv6/ (6)
https://www.thousandeyes.com/learning/techtorials/ipv4-vs-ipv6 (7)
https://www.guru99.com/ip-address-classes.html (8)
https://www.cloudflare.com/learning/network-layer/what-is-a-subnet/ (9)
https://www.oreilly.com/library/view/internet-core-protocols/1565925726/re56.html (10)
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(c) Microsoft Corporation. All rights reserved. [ chernet adspter Ethernet 2
C: \Users\vboxuser>ping 192.1.1.2 Connection-specific DNS Suffix
Link-local IPv6 Address . . . . . : fe80::6816:0b0a:00f3:39aa%10

pinging 192.1.1.2 with 32 bytes of data Autoconfiguration TPva Address. . ¢ 169.254.57.176
Reply from 192.1.1.2: byte: 2 time=0lms TTL=128 Subnet Mask . . . . . . .. ... 255.255.0.0

Reply from 192.1.1.2: bytes=32 time<ims TTL=128 Default Gateway
Reply from 192.1.1.2: bytes=32 time-66éms TTL-128
Reply from 192.1.1.2: bytes=32 time<ims TTL=128 Ethernet adapter Ethernet 3

Ping statistics for 192.1.1.2 Connection-specific DNS Suffix

Packets: Sent = 4, Received = 4, Lost = @ (6% loss), Link-local IPv6 Address . . . . . : fe86::46a1:0253:4d1e:372%23
Approximate round trip times in milli-seconds IPv4 Address. . . . . . . . . . . 192.1.1.2

Minimum = ems, Maximum = 91ims, Average = 37ms Subnet Mask . . . . . . .....: 255.255.255.0

Default Gateway .
c: \Users\vboxusersping 192.1.1.1

c: \Users\vboxusersping 192.1.1.1
pinging 192.1.1.1 with 32 bytes of data

Reply from 192.1.1.1: bytes=32 time<ims
Reply from 192.1.1.1: bytes=32 time<ims
Reply from 192.1.1.1: bytes=32 time<ims
Reply from 192.1.1.1: bytes=32 time<ims

pinging 192.1.1.1 with 32 bytes of data
Reply from 192.1.1.1: bytes=32 time<ims TTL=128

Reply from 192.1.1.1: bytes=32 time-16ams TTL-128
Reply from 192.1.1.1: bytes=32 time-23ms TTL-128
Reply from 192.1.1.1: bytes=32 time<ims TTL=128

Ping statistics for 192.1.1.1
Packets: Sent - 4, Received = 4, Lost = @ (e% loss), ping statistics for 192.1.1.

Approximate round trip times in milli-seconds Packets: Sent - 4, Received = 4, Lost - @ (% loss),
Minimum - ems, Maximum - oms, Average - Oms Approximate round trip times in milli-seconds

Mininum - Oms, Maximum - 1e4ns, Average - 3ims
c: \Users\vboxuser>g

c: \Users\vboxuser>
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