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Task 1: Building a Virtual LAN Utilising Type 2 Hypervisor Management Software
Task Brief
In this task, 4 virtual machines are required, each of which will play a substantial role in building a virtual LAN. Servers 1 and 2 will deploy Windows Server 2019 while the client machines will operate on a Windows 10 build. If configured correctly, the network should allow the hosts to successfully separate across two different LANs.

Server 1 Installation and Setup
i. The VirtualBox type-2 hypervisor program is used to create and manage each virtual machine within the virtual network. The appropriate naming of each machine can help with future identification and referencing. Between 4096MB and 8192MB of system memory is allocated for optimal performance, this can help in reducing load times and minimise stuttering.
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ii. 25GB of virtual hard disk will offer enough space for the machine. However, if not, ensure that the storage on the physical hard disk is dynamically allocated. This feature will allow the virtual hard disk to expand and utilize more physical hard disk space if necessary. 
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iii. There are numerous ways in which a virtual machine can be optimized to improve performance and efficiency. Examples of such optimization can be found within Appendices A including detailed steps and illustrations to support them. 

The rearrangement of boot order and increased yield of processors can help reduce boot and load times.

 Enabling PAE/NX can allow the VM to readily access the physical address register of the host systems CPU.
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iv. Using the Windows Server 2019 ISO file provided, mount the operating system copy onto the machines optical drive. 

It is important to ensure that the Datacenter Desktop Experience operating system is installed, as this will provide a familiar graphical user interface to interact with the OS. 
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v. Successful mount of ISO leads to prompt of activating windows, simply select “I don’t have a product key”. The use of a sensible password is ideal for minimizing security threats. Password is No5sP@ssw0rd.
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Server 1 Cloning – Creating Server 2
vi. Server 2 is created using VirtualBox’s clone feature, replicating all system configurations.

It is essential to “Generate new MAC addresses for all network adapters” as to prevent what is called MAC flapping. This harmful error occurs when packets are received by a switch from two different interfaces with the same source MAC address. This could lead to issues such as a high number of collisions within a network and potentially even packet loss.
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Client 1 Installation and Setup
vii. The installation of Client 1 will replicate the actions of points i. through v. All relevant optimizations will remain. Client 1 however will only receive 20GB of virtual hard disk space rather than 25GB. While not recommended for security reasons, the same password as Server 1 will be used for each VM.
[image: ][image: Graphical user interface, application

Description automatically generated]
[image: Graphical user interface, text, application, email

Description automatically generated][image: Graphical user interface, text, application

Description automatically generated]







Client 1 Cloning – Creating Client 2
viii. Mirror the actions taken throughout point vi. for the cloning of Client 1 and creation of Client 2.
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Virtual Network Configurations
Server 1
ix. Attaching adapter 1 to the PublicNet internal network creates a virtual switch within a LAN. Refer to Appendices B for a detailed and well-illustrated explanation of internal networks within VirtualBox.
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x. Renaming the ‘Ethernet’ network to ‘PublicNet’ as to reflect the connection to the newly created LAN.
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xi. Statically defining the required IP address of the systems connection can be accessed through the TCP/IPv4 networking panel, as depicted below.
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xii. Actions of ix. through xi. are repeated for the remaining adapters within each virtual machine. Ensure the appropriate names and static IP addresses are assigned to each network adapter, using the provided network topology as reference.
Server 1
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Client 1
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Server 2
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Client 2
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Disable Firewalls
xiii. Due to Windows’ out-of-box nature, many ICMP protocols are denied by the systems’ firewall for security concerns. Enabling ICMP requests such as ping will require disabling each virtual machines’ firewall.

This action can be done within Control Panel under the Windows Defender Firewall section.
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Successful Machine Pings
	Server 1 to Client 1
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	Server 2 to Client 2
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Task 2: Deploying a Network Directory Service and Creating and Understanding Active Directory Network Objects
Task Brief
In this task, a deployment of Microsoft’s Active Directory Network Directory Service will be conducted. Various network accounts including a ‘failsafe’ administrative account will be configured. Numerous prerequisite steps will take place, including the renaming of the system, turning off the firewall, implementing a strong administrative password, and identifying a suitable Domain name (DNS zone). 
Prerequisite
xiv. [bookmark: _Int_2YXwJAJH]Evidence for both a static Server IP and absence of DNS, in addition to the state of the firewall.
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xv. Renaming the Domain Controller Computer DC1-NWT can help with future identification and referencing. Confirm the successful system name change using the ‘hostname’ command within command prompt.
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Deploying Active Directory as a role or feature based installation
xvi. Microsoft’s Active Directory is used to deploy the network directory for this task, helping manage and verify resources catalogued within the virtual network. 

Enabling Active Directory Domain Services implements core functions such as entity management for Admins.

The Root domain name “nosstask.msft” can be easily identified. Refer to Appendices C for an in-depth explanation of forests within Active Directory.
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Creating user account objects using Active Directory Users and Computers snap-in console
xvii. Verification that DC1-NWT is a registered domain controller for nosstask.msft
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xviii. A failsafe user account can further secure the Active Directory in case of network compromise or loss/theft of administration credentials. To grant the failsafe account admin privileges it must be added to the Domain Admins group.
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Object attributes of interest
xix. Creation of a standard user account following the steps of xviii., adding user to Domain Users.
[image: ]

xx. User accounts can inherit restrictions from Admins within the network. Examples of these restrictions include imposing strict logon hours for users and the inability to change account passwords.
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Adjoining the domain and testing user logins
xxi. Creating a computer account can help when adjoining a domain and can be used to ensure that a client has properly joined the nosstask.msft domain. One called WS1-NWT has been created.
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xxii. Renaming the Client 1 virtual machine computer as done in xv. to match the computer created within Active Directory can help WS1-NWT in successfully joining the network domain, potentially avoiding any future encounters with the likes of script issues.
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xxiii. Connecting Client 1 to the DNS server running on the Server 1 VM can be reached following the steps taken across X. and xi.
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xxiv. Enter required credentials when prompted for an admin level account to connect DNS. Successful connection presents the following message.
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Task 3: Observational Task
[State your observation of the task based on what you have completed for said task]
i. 
While both Type 1 and Type 2 Hypervisors offer a similar feature set to operate and maintain virtual environments, there are differences between the pair that distinctly set them apart. Often referred to as bare-metal hypervisors, Type 1 hypervisors such as Microsoft’s Hyper-V and the Citrix Hypervisor have direct access and operate on top of the physical hardware of its host. This direct interaction with its resources allows for great levels of efficiency when compared to Type 2 hypervisors such as Oracle’s VirtualBox and Parallels Desktop, who rely on existing operating systems to distribute and manage hardware resources such as CPU cores, memory, storage, and network resources. [4]
There are noticeable hindrances that occur throughout the use of Type 2 hypervisors such as increased system latency and stuttering due to the reliance on the host operating system. Such problems can negatively affect the performance of the machine and cause much frustration for the user. [5] Additionally, the reliance on the host OS can also lead to security risks as a compromised host can maliciously manipulate virtual machines within a hypervisor. While Type 1 hypervisors avoid such a threat due to the lack of a host OS, it comes at a cost. Many Type 1 hypervisors and supporting software can range anywhere from $1,268 to $10,000 [6] for a multi-year subscription plan with the likes of VMware. Type 2 hypervisors from VMware however come at no-cost to the user. 

ii. 
Cloud computing offers a scalable and cost-effective environment for both enterprise networks and individuals to operate within. Offering various delivery models, cloud computing can be viewed as Software as a Service (SaaS), Platform as a Service (PaaS), and Infrastructure as a Service (IaaS), each offering their own service styles. It should not come as a shock that “cost reduction” is a leading reason behind the use of Cloud Computing services [11] with the greatly reduced cost of initial infrastructure investment, and the widely adopted pay-as-you-go pricing mechanism from service providers.
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Figure 1. Cost Reduction [11]
These factors can help lower the entry barrier for smaller organizations and increase the opportunities available to them, encouraging development and growth within the industry. The flexible expansion of available resources for consumers helps support developing businesses, eliminating any worry of incapable services and reduced performance.
With a great service technology comes its risks. The growing adoption of cloud computing will inevitably bring greater levels of network traffic which can cripple the performance of the cloud and its services, with potential to cause upset amongst clients [11]. Additionally, with the two leading service providers within the cloud market holding a combined 54% share [12], many businesses may consider the risks of contracting to likely targets of cloud service attacks. In the event of such an attack, important and confidential data comes under great risk with responsibility sitting on the service provider to ensure much data is kept secure.
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Figure 2. Cloud Market Share [12]


iii. 
As a naming protocol for both hosts and services on the internet, Domain Name System (DNS) translate domain names, such as cisco.com, into an IP address to be understood and used by the likes of web browsers. Separated into a hostname and domain (DNS suffix), a fully qualified domain name (FQDN) can be used by DNS to locate and retrieve the relevant IP address of the desired domain. DNS can be broken down into four parts, DNS recursor, Root nameserver, TLD nameserver, and Authoritative nameserver, each representing a type of DNS server. A detailed explanation of each of these server types can be found in Appendices D, along with a step-by-step guide to follow figure 1 below.
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Figure 3. The 8 steps in a DNS lookup [7]
Within Active Directory Domain Services (AD DS), DNS is used to locate domain controllers when operations are performed. Examples of such operations include searching, updating, or authenticating systems within the network. Additionally, DNS can be used by domain controllers to locate and identify one another. [8]

iv. 
While Active Directory Domain Services were the only set of roles installed and utilized during this worksheet, there are various other role or feature based installations available for Windows Server and enterprise networks to take advantage of. Many of these other installations can be found within the role selection during the initial configuration of a Windows Server.
An example of these additional roles includes Active Directory Federation Services (AD FS), a service capable of managing and sharing digital identity and user entitlements securely both within and outside of organization boundaries. [9] Users operating on a Windows Server with AD FS installed will be able to access a selection of applications and services, such as Office 365, without the need to enter login credentials. This all comes from the AD FS identifying a user based on their initial system logon credentials. Taking this information, the server can provide the relevant credentials to requested services for a fast logon, helping support and enable the likes of single sign-on (SSO) for a seamless user experience. User accounts and credentials are managed and maintained by server administrators using Active Directory.
Dynamic Host Configuration Protocol (DHCP) Server is a further example of a role or feature based installation available to Windows Server. Aiding in both reducing required network administration and increasing the reliability of IP address configuration across a server, DHCP can automatically assign and configure a host’s IP address along with a subnet mask and default gateway. TCP/IP configurations can be automated and can be defined from a central location if necessary. [10]

v. 
Throughout this worksheet there have been encounters with several different terminologies, each with their own purpose. An example of one of these terminologies is Ping. Verifying the internet protocol (IP) connectivity between hosts, a ping will send out an Internet Control Message Protocol (ICMP) ‘echo’ to a selected system in the hope to receive a reply. Such a reply may include information such as any errors, packet loss, and latency that may have been encountered during the ping exchange. As the primary technique for troubleshooting the connectivity and reachability of a network [13], ping is often supported and utilized by a collection of operating systems. Within Windows, a ping request using command prompt will request and receive a collection of four replies from a selected host.
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However, when compared to a Linux based machine, the operating system does not terminate the ping request by default, resulting in an endless stream of replies until the user terminates the command.
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MacOS offers a more intuitive approach to both Windows and Linux, providing users with a GUI in addition to a CLI. Allowing users to select the number of ping requests they would like to send.
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While each iteration of ping between these leading operating systems may seem different, the operations and functionality of the ICMP requests retrieve and display no additional data when compared to one another. 
In relation to ping, firewall is also a terminology referenced throughout the worksheet. Helping block unauthorised network traffic, a firewall can help reduce the risk of security threats within a network, while also safeguarding intellectual property and sensitie data. [14] During this worksheet, Windows Defender Firewall had to be disabled on virtual systems to allow for the sending and receiving of ICMP ping requests. Due to Windows’ out-of-box nature, many ICMP protocols are denied by the systems’ firewall for security concerns. Enabling ICMP requests such as ping will require disabling each virtual machines’ firewall.
Both the likes of Windows Defender Firewall and MacOS firewall offer customizable finetuning to the services that can bypass the systems mainline security.
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vi. 
Over the last 6 weeks, a considerable amount of time has been spent experiencing and documenting the use case of various hypervisors, understanding their importance for the likes of both enterprise networks and personal use. Handling both Type 1 and Type 2 hypervisors has enabled me to grasp both the benefits and drawbacks of each type of virtualization software and has allowed me to experience firsthand the vast selection of roles and features Windows Server has to offer. While I did encounter a few unexpected issues when moving through the worksheet, they offered an opportunity for myself to analyze and reevaluate my mistakes to help better improve my understanding. I plan to make great use of all knowledge and skills acquired throughout the course of this worksheet. With the intention of applying my newfound understanding of hypervisors to aid in my search for a professional occupation and future endeavors that may incorporate such emulation. I also intend to take this experience with me through to the next worksheet of this module, to help better my work and assist in further developing my understanding of virtualization within networking. 
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Appendices

Appendix A [1]
Create Fixed-Size Disks Instead of Dynamically Allocated Ones
When creating your virtual machine, you can create two different types of virtual disks. By default, virtual machine programs will generally use dynamically allocated disks that grow as you use them.
For example, if you create a new virtual machine with a dynamically allocated disk with a maximum size of 30 GB, it won’t take up 30 GB of space on your hard disk immediately. After installing your operating system and programs, it may only take up 10 GB. As you add more files to the virtual disk, it will expand up to its maximum size of 30 GB.
This can be convenient, as each virtual machine won’t take up an unnecessarily large amount of space on your hard drive. However, it’s slower than creating a fixed-size disk (also known as a pre-allocated disk). When you create a fixed-size disk, all 30 GB of that space would be allocated immediately.
There’s a trade-off here: a fixed-size disk uses more space on your hard disk but adding new files to the virtual machine’s hard disk is faster. You also won’t see as much file fragmentation. The space will be assigned in a large block instead of being added in smaller pieces.
Install Your Virtual Machine Software’s Tools
After installing a guest operating system inside a virtual machine, the first thing you should do is install your virtual machine software’s drive package—Guest Additions for VirtualBox, VMware Tools for VMware, or Parallels Tools for Parallels. These packages include special drivers that help your guest operating system run faster on your virtual machine’s hardware.
Installing the package is simple. In VirtualBox, boot your guest operating system and click Devices > Insert Guest Additions CD Image. You can then launch the installer from the virtual disc drive in your virtual machine. On VMware, select the Install VMware Tools option in the virtual machine’s menu instead. In Parallels, click Actions > Install Parallels Tools.
Follow the instructions on your screen to complete the installation. If you’re using a Windows guest operating system, it’ll be just like installing any other Windows application.
Ensure you keep these updated with your virtual machine program. If you see a notification that an update is available for Guest Additions or VMware Tools, you should install it
Allocate More Memory
Virtual machines are memory hungry. Each virtual machine contains an entire operating system, so you’re splitting your computer’s RAM between two separate systems. Microsoft recommends at least 2 GB of RAM for 64-bit Windows 7 systems, and this recommendation also applies to Windows 7 when it’s running in a virtual machine. If you’re running memory-hungry applications in the virtual machine, you may want to allocate more than 2 GB of RAM, so Windows isn’t constantly swapping to disk.
You can allocate more RAM in your virtual machine’s settings dialog (the virtual machine must be powered off to do this). Try to give it at least 1/3rd of your computer’s available RAM, though you can do more if you want.
If that doesn’t help, you may not have enough RAM in your computer to run virtual machines at a comfortable speed. Consider upgrading your RAM—8GB should be a decent amount for most basic VMs.
Allocate More CPU
Your computer’s CPU does all the work of running the virtual machine and its software, so the more CPU it can use, the better it will run. If you have a computer with a multi-core CPU, you can assign more cores to your virtual machine from its settings window. A virtual machine with two or four cores will be much more responsive than a virtual machine with one, just as a computer with more cores is.
If you’re using an older CPU with only one or two cores, it may be time to upgrade—your virtual machine will run much faster if you can give it at least two cores (if not more).
Tweak Your Video Settings 
Tweaking some of your video settings can also improve your virtual machine’s apparent speed. For example, enabling the 2D acceleration feature in VirtualBox improves video playback in virtual machines, while enabling 3D acceleration will allow you to use some 3D applications at a more reasonable speed. Increasing the video memory assigned to a virtual machine can speed up 3D graphics, too. Note, though, that upgrading your graphics card probably won’t do much to help your virtual machine, unless it’s really starved for video memory.
Put Your Virtual Machines on a Solid-State Drive 
A solid-state drive is one of the best upgrades you can make to a computer for speed, and that goes for virtual machines too. A lot of people store their virtual machines on a secondary mechanical drive, since they’re more spacious, but your virtual machines will run much slower. So if you can, make some room on that SSD and put your virtual machines there.
In addition, avoid placing the virtual machine’s files on an external drive unless you know the external drive is speedy enough. A fast USB 3.0 drive with good file access times might give you good performance, but an old USB 2.0 memory stick will be extremely slow and deliver terrible performance.

Appendix B [2]
Internal Network
Virtual machines whose adapters are configured to work in the VirtualBox Internal Network mode are connected to an isolated virtual network. VMs connected to this network can communicate with each other, but they cannot communicate with a VirtualBox host machine, or with any other hosts in a physical network or in external networks. VMs connected to the internal network cannot be accessed from a host or any other devices. The VirtualBox internal network can be used for modelling real networks.
For example, you can create three VMs, each of which has a virtual network adapter (Adapter 1) connected to the internal network. The IP addresses of these network adapters are defined from the subnet used for the VirtualBox internal network (you should define the subnet manually). One of these VMs (VM1) also has a second virtual network adapter that is configured to operate in the NAT mode. The VM1 is configured as a router (one of the best solutions for creating a router is to install Linux and configure IPTABLES, but for the first time you can use simpler routing solutions in a case of VirtualBox network testing).
A VM2 and VM3 whose network adapters are connected only to the VirtualBox internal network can have access to external networks if the IP address of the internal network adapter of the VM1 are set as a gateway in the network settings of VM2 and VM3.
Network configuration used in this example:
VM1. IP address – 192.168.23.1 (internal network mode); 10.0.2.15 (NAT mode), gateway 10.0.2.2 (the IP address of the built-in VirtualBox NAT device).
VM2. IP address – 192.168.23.2 (internal network), gateway – 192.168.23.1
VM3. IP address – 192.168.23.3 (internal network), gateway – 192.168.23.1
VirtualBox internal network subnet: 192.168.23.0/24
See the diagram below for more clarity.
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Note: You can also deploy such virtual infrastructure for testing firewall rules in IPTABLES before implementing them in your real network infrastructure, but it is preferable to use the bridged mode and not the NAT mode for the second virtual network adapter of the VM1 when connecting to/from external networks.

Appendix C [3]
What are forests?
A forest is a logical construct used by Active Directory Domain Services (AD DS) to group one or more domains. The domains then store objects for user or groups, and provide authentication services.
In an Azure AD DS managed domain, the forest only contains one domain. On-premises AD DS forests often contain many domains. In large organizations, especially after mergers and acquisitions, you may end up with multiple on-premises forests that each then contain multiple domains.
By default, a managed domain is created as a user forest. This type of forest synchronizes all objects from Azure AD, including any user accounts created in an on-premises AD DS environment. User accounts can directly authenticate against the managed domain, such as to sign in to a domain-joined VM. A user forest works when the password hashes can be synchronized, and users aren't using exclusive sign-in methods like smart card authentication.
In a managed domain resource forest, users authenticate over a one-way forest trust from their on-premises AD DS. With this approach, the user objects and password hashes aren't synchronized to the managed domain. The user objects and credentials only exist in the on-premises AD DS. This approach lets enterprises host resources and application platforms in Azure that depend on classic authentication such LDAPS, Kerberos, or NTLM, but any authentication issues or concerns are removed.
Resource forests also provide the capability to lift-and-shift your applications one component at a time. Many legacy on-premises applications are multi-tiered, often using a web server or front end and many database-related components. These tiers make it hard to lift-and-shift the entire application to the cloud in one step. With resource forests, you can lift your application to the cloud in a phased approach, which makes it easier to move your application to Azure.

Appendix D [4]
There are 4 DNS servers involved in loading a webpage:
· DNS recursor - The recursor can be thought of as a librarian who is asked to go find a particular book somewhere in a library. The DNS recursor is a server designed to receive queries from client machines through applications such as web browsers. Typically the recursor is then responsible for making additional requests in order to satisfy the client’s DNS query.
· Root nameserver - The root server is the first step in translating (resolving) human readable host names into IP addresses. It can be thought of like an index in a library that points to different racks of books - typically it serves as a reference to other more specific locations.
· TLD nameserver - The top level domain server (TLD) can be thought of as a specific rack of books in a library. This nameserver is the next step in the search for a specific IP address, and it hosts the last portion of a hostname (In example.com, the TLD server is “com”).
· Authoritative nameserver - This final nameserver can be thought of as a dictionary on a rack of books, in which a specific name can be translated into its definition. The authoritative nameserver is the last stop in the nameserver query. If the authoritative name server has access to the requested record, it will return the IP address for the requested hostname back to the DNS Recursor (the librarian) that made the initial request.
What are the steps in a DNS lookup?
For most situations, DNS is concerned with a domain name being translated into the appropriate IP address. To learn how this process works, it helps to follow the path of a DNS lookup as it travels from a web browser, through the DNS lookup process, and back again. Let's take a look at the steps.
Note: Often DNS lookup information will be cached either locally inside the querying computer or remotely in the DNS infrastructure. There are typically 8 steps in a DNS lookup. When DNS information is cached, steps are skipped from the DNS lookup process which makes it quicker. The example below outlines all 8 steps when nothing is cached.
The 8 steps in a DNS lookup:
1. A user types ‘example.com’ into a web browser and the query travels into the Internet and is received by a DNS recursive resolver.
2. The resolver then queries a DNS root nameserver (.).
3. The root server then responds to the resolver with the address of a Top Level Domain (TLD) DNS server (such as .com or .net), which stores the information for its domains. When searching for example.com, our request is pointed toward the .com TLD.
4. The resolver then makes a request to the .com TLD.
5. The TLD server then responds with the IP address of the domain’s nameserver, example.com.
6. Lastly, the recursive resolver sends a query to the domain’s nameserver.
7. The IP address for example.com is then returned to the resolver from the nameserver.
8. The DNS resolver then responds to the web browser with the IP address of the domain requested initially.
Once the 8 steps of the DNS lookup have returned the IP address for example.com, the browser is able to make the request for the web page:
9. The browser makes a HTTP request to the IP address.
10. The server at that IP returns the webpage to be rendered in the browser (step 10).
[image: DNS server types | Cloudflare]
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Command Prompt

icrosoft Windows [Version 10.6.22060.493]
(c) Microsoft Corporation. All rights reserved.

:\Users\Jacob>ping Linuxhut. com

inging linuxhut.com [192.185.129.82] with 32 bytes of data:
eply from 192.185.120.82: bytes=32 time=119ms TTL=53
eply from 192.185.129.82: bytes=32 time=119ms TTL=53
eply from 192.185.129.82: bytes=32 time-119ms TTL=53
eply from 192.185.120.82: bytes=32 time=119ms TTL=53

ing statistics for 192.185.129.82:
Packets: Sent = 4, Received = 4, Lost = @ (0% loss),
proximate round trip times in milli-seconds
Minimum = 119ms, Maximum = 119ms, Average = 119ms

:\Users\Jacob>
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kbuzdar@kbuzdar: ~ Q

kbuzdar@kbuzdar:~$ ping linuxhint.com
PING linuxhint.com™(64.91.238.144) 56(84) bytes of data.
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icmp_seg=1 ttl1=49 time=307 ms
icmp_seq=2 ttl=49 time=306 ms
icmp_seq=3 ttl=49 time=310 ms
icmp_seq=4 ttl1=49 time=306 ms
icmp_seq=5 ttl=49 time=306 ms
icmp_seq=6 ttl=49 time=306 ms
icmp_seq=7 ttl=49 time=306 ms
icmp_seq=8 ttl=49 time=312 ms
icmp_seq=9 ttl=49 time=305 ms
icmp_seq=10 tt1=49 time=309 ms
icmp_seg=11 tt1=49 time=305 ms
icmp_seq=12 tt1=49 time=306 ms
icmp_seq=13 tt1=49 time=311 ms
icmp_seq=14 tt1=49 time=305 ms
icmp_seq=15 tt1=49 time=305 ms
icmp_seq=16 tt1=49 time=306 ms
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Last login: Fri Mar & 16:32:38 on ttysaee
jacobhopkinsadacobs-M8P ~ % ping google.com

PING google.com (172.217.169.46): 56 data bytes

6 bytes from 172.217.169.46. 18 tine=12.625 ms
64 bytes from 172.217.169.46: i

6 bytes from 172.217.169.46.
64 bytes from 172.217.169.46
64 bytes from 172.217.169.46.
64 bytes from 172.217.169.46
Request timeout for icmp_seq
64 bytes from 172.217.169.46
6 bytes from 172.217.169.46.
64 bytes from 172.217.169.46:
64 bytes from 172.217.169.46.
64 bytes from 172.217.169.46
64 bytes from 172.217.169.46:
64 bytes from 172.217.169.46
6 bytes from 172.217.169.46.
64 bytes from 172.217.169.46: icmp_seq=15 ttl=118 time=12.887 ms
6 bytes from 172.217.169.46. 2,664 ms
64 bytes from 172.217.169.46 =15.456 ms
6 bytes from 172.217.169.46:

64 bytes from 172.217.169.46
64 bytes from 172.217.169.461

1.136 ms

google.con ping statistics
21 packets transmitted, 20 packets received, 4.8% packet loss
round-trip min/avg/max/stddev = 11.136/23.867/53.368/14.530 ns
jacobhopkins@Jacobs-MBP ~ % |
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