Hands on Projects: Chapter 2 Worksheet

Arnie Marten. 
1. Create a spec sheet for the computer you intend to use (or one you wished you could) as a student for your CIS studies. Fill out the table below with the information. This can either be a computer that you currently have and plan to use for your studies, or one that you hope to buy/build. 
	
	Most Economical
	The Best

	CPU
	3.2 GHz 8 Core Intel Core i9
	3.2 GHz 8 Core Intel Core i9

	RAM
	16GB
	16GB

	Disk
	1TB
	1TB

	NIC
	Thunderbolt
	Thunderbolt



2. Determine the backup strategy that you will use with your VMs in this class. In Chapter 4 you will setup DNS. In Chapter 6 you will setup Web Servers. In Chapter 7 you will install Data Management Systems and write Dynamic Web Pages. What is a good plan for backup up your virtual machines? Be sure you have a plan and write out what it will be. The machines you will be using will be used over the course of the semester so it’s important to have a plan to protect them. 

I will ensure that my virtual machine (VM) is backed up regularly to prevent data loss and facilitate quick recovery. I will schedule full backups weekly and incremental backups daily. I will store backups in the cloud using services like Google Drive or Dropbox. I will manually back up by shutting down the VM and copying the entire VM package to the designated backup location. I will also automate the backup process using scripts or backup software. I will retain backups according to a policy and regularly test and validate the restoration process. Additionally, I will implement security measures such as encryption and strong passwords for backup files and cloud storage accounts. I will document the backup process, schedules, and locations.

3. Using the internet, do some research to compare the data transfer rates and performance of different types of storage. Compare NVMe SSD’s, traditional SSD’s, and HDD’s. Discuss other differences in performance including startup time, random access time, read latency, and power consumption. 

I. Comparison of Storage Technologies
   A. Data Transfer Rates
      1. NVMe SSDs
         - Transfer rates exceeding 3,500 MB/s via PCIe interface
      2. Traditional SSDs (SATA)
         - Transfer rates around 500-600 MB/s limited by SATA III interface
      3. HDDs
         - Transfer rates of 80-160 MB/s depending on RPM and other factors

   B. Startup Time
      1. NVMe SSDs
         - Extremely fast startup times, often under 10 seconds
      2. Traditional SSDs
         - Faster than HDDs, usually around 20 seconds for booting
      3. HDDs
         - Slower startup times, often taking 30 seconds or more

   C. Random Access Time
      1. NVMe SSDs
         - Exceptional random access times, typically under 0.1 ms
      2. Traditional SSDs
         - Random access times around 0.1-0.5 ms, significantly faster than HDDs
      3. HDDs
         - Much slower random access times averaging 5-15 ms due to mechanical parts

   D. Read Latency
      1. NVMe SSDs
         - Low read latency, often around 10-20 microseconds
      2. Traditional SSDs
         - Read latency ranges from 30-100 microseconds
      3. HDDs
         - High read latency, typically 5-15 milliseconds

   E. Power Consumption
      1. NVMe SSDs
         - Generally consume more power under load but are efficient during idle states
      2. Traditional SSDs
         - Lower power consumption compared to HDDs, especially during read/write operations
      3. HDDs
         - Higher power consumption due to spinning disks and actuator arms, especially during startup

II. Summary of Differences
   A. Performance
      - NVMe SSDs outperform traditional SSDs and HDDs in all metrics
   B. Power Efficiency
      - Traditional SSDs are more power-efficient than HDDs, while NVMe SSDs offer high performance but can consume more power under load
   C. Use Cases
      - NVMe SSDs for high-performance applications, traditional SSDs for general use, and HDDs for bulk storage where speed is less critical

III. Conclusion
   - NVMe SSDs offer the best performance for demanding applications, traditional SSDs provide a good balance of speed and cost, and HDDs remain relevant for large-scale storage needs where performance is not the primary concern

IV. References
   
Gillis, A. S., & Kranz, G. (2021, August 11). What is an SSD (solid-state drive)?. Storage. 
https://www.techtarget.com/searchstorage/definition/SSD-solid-state-drive 
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4. Use the internet, fill out the table using information available for the latest generation of Intel Processors. What are some differences you see going from an i3 to an i9? 
	Processor
	CPU Clock Rate
	Number of Cores
	L2 & L3 Cache
	Bus Speed

	Intel Core i9
	3.0 to 5.3 GHz
	6 - 18
	L2 – 64 – 80 KB
L3 - 16 MB
	8 GT/s

	Intel Core i7
	1.1 to 4.4 GHz
	4 – 8
	L2 – 64 – 80 KB
L3 – 6 to 16 MB
	4.8 to 8 GT/s

	Intel Core i5
	1.06 to 4.2 Ghz
	2 – 6
	L2 – 64 – 80 KB
L3 – 4 to 12 MB
	64 to 80 KB per core

	Intel Core i3
	800 MHz to 4.0 GHz
	2 to 4
	L2 – 64 KB per core
L3 – 3 to 4 MB
	1066 MHz to 1600 MHz




5. Use the link in the content section called “Downloading VMware Workstation Pro” and follow the steps to get your Broadcom account and download the software. Install the software on your workstation and post a screenshot below showing that you were able to successfully complete the installation. 
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